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Abstract

Background There is a lack of formal, published videofluoroscopic swallow study (VFSS) training targeting
radiologists, yet radiology senior medical officers and resident medical officers (i.e,, radiologists-in-training, known in
Australia as “registrars”) are expected to be involved in VFSS interpretation of anatomical anomalies and reporting. This
study investigated whether VFSS training is delivered to registrars during their specialist radiology training, whether it
is a perceived need and, if so, to determine the desired content for inclusion in a targeted training package.

Methods A cross-sectional, mixed methods study design was used. An internet-based survey was circulated via
convenience and snowball sampling to radiologists (both senior medical officers and registrars) and speech-language
pathologists across Australia in October-November 2017. Surveys also were distributed to practitioners based in New
Zealand and the United Kingdom, as they practised within similar health systems, and it was anticipated they may
have similar VFSS training practices. The radiology survey contained 36 questions and the speech-language pathology
survey contained 44 questions. Participants were asked the following: (1) Report their current VFSS radiology registrar
training environment; (2) Advise whether radiology registrars need VFSS training; (3) Recommend the content, format,
training intensity, and evaluation methods for an effective radiology registrar training package. Demographic data
were analysed descriptively, and open-ended responses were analysed using qualitative content analysis.

Results 21 radiology senior medical officers and registrars and 150 speech-language pathologists predominantly
based at Australian tertiary hospital settings completed the survey. Most respondents (90.6%) identified that VFSS
training is needed for radiology registrars. Only one speech-language pathologist respondent reported that they
deliver VFSS training for radiology registrars. Specific content and teaching modalities for a VFSS training package,
including diagnosing anatomical anomalies associated with dysphagia were recommended.

Conclusion While most of the radiologists and speech-language pathologists surveyed did not deliver VFSS training

to radiology registrars, they identified that targeted training is needed to improve radiology registrars’ effectiveness
and engagement in VFSS clinics. The training package content, format and evaluation methods recommended by
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participants will inform the development of a VFSS training package targeting radiology registrars to be piloted at an

Australian tertiary hospital.

Keywords Videofluoroscopic swallow study, Instrumental swallow assessment, Radiology, Registrars, Resident
medical officers, Medical education and training, Dysphagia, Postgraduate

Background

The videofluoroscopic swallow study (VESS), also known
as Modified Barium Swallow (MBS), is a dynamic fluo-
roscopic evaluation of swallowing where patients are
imaged whilst ingesting a range of food and fluid consis-
tencies to determine swallowing function and underlying
pathophysiology [1]. The VESS assesses movement pat-
terns and coordination of swallowing-related structures
of the upper aerodigestive tract and timing of swallow-
respiratory events across the oral preparatory, oral, pha-
ryngeal and upper oesophageal phases of swallowing
[2]. Interpretation of VESS involves making subjective
visuo-perceptual assessment of images [3] and synthesiz-
ing results with knowledge of swallowing physiology and
dysphagia to inform diagnosis, management recommen-
dations and rehabilitation [4]. VFSS has been identified
as a gold standard instrumental assessment of swallowing
[5—11] and the most efficient and efficacious instrument
for determining the management and rehabilitation of
oropharyngeal dysphagia [12].

The VESS clinic is interprofessional, usually consist-
ing of a speech-language pathologist (SLP), radiographer,
and radiologist. Models of care can differ across cen-
tres, depending on whether a radiologist is present for
the VESS procedure. Traditionally, in many countries,
the VESS clinic has been led by a radiologist and SLP [1,
13]. In Australia, some VFSS clinics are SLP-led in col-
laboration with a radiographer, with follow-up from a
radiologist after the VFSS procedure [1]. Each profes-
sion contributes to the evaluation of swallowing. SLPs are
experts in managing swallowing disorders. As such, SLPs
critically analyse the functional aspects of the swallow,
implement compensatory strategies, trial dysphagia reha-
bilitation techniques and may use VFSS images to deliver
patient education. In traditional VESS clinic models, the
radiographer’s role can include image acquisition, fluo-
roscopy suite preparation, and monitoring radiation dos-
age [13, 14]. The radiologist provides medical diagnoses
and identifies structural anomalies [1]. Speech Pathology
Australia guidelines acknowledge that while not all work
sites have access to a radiologist during the VESS proce-
dure, the combination of both radiology and SLP results
in optimal diagnosis and adverse events arising during
VESS can be overseen by the radiologist [1]. Further,
radiologists and SLPs in Australia have a legal require-
ment to document findings of the VESS in the patient’s
medical record [1].

SLPs undertake targeted competency training-to-
criterion for interpreting and reporting VFSS images
in assuring inter-rater reliability [18-23], and there is
international variability around SLP VESS training and
heterogeneity across the methods, dosage and training
environment [4]. Current VESS training for SLPs include
internet-based programs using case studies and quizzes
to address the VESS procedure, anatomy and physiology,
swallow strategies and rehabilitation, interpretation, and
reporting [18, 24]. For example, the MBS Measurement
Tool for Swallow Impairment (MBSImP™), is a widely-
used internet-based package for training quantified, stan-
dardized interpretation of swallowing impairment that
has demonstrated inter- and intra-rater reliability post-
training and external validity for SLPs [25].

Although there is a lack of universally accepted SLP
competency indicators specific to VESS, it is recom-
mended that facilities adopt or develop their own formal
competency guided by professional guidelines, local poli-
cies and published literature [1].

VESS training for radiologists may not be as formal as
SLP training, depending on VESS training opportunities
arising in residency programs [28]. Internet-based [30]
and face-to-face [28, 31] training have been developed
by SLPs for US radiologists and radiology residents and
while they led to improved patient care [28, 31], inter-
professional collaboration [31], and confidence in radiol-
ogy resident VFESS interpretation [30], the details of the
training and resources are not readily accessible outside
of the US. “In-house” radiology registrar practical train-
ing has also been mentioned in UK literature without
details of the training content [21]. Despite these out-
comes, there remains a paucity of published, formalized
VESS training targeting radiologists.

In Queensland Health, Australia, registrars are resident
medical officers who undertake an accredited course
of study that leads to a higher medical qualification to
become a senior medical officer (SMO) [33]. While local
university medical programs (i.e., Bachelor of Medicine,
Bachelor of Surgery — MBBS) promote an awareness of
the contrast swallow procedure (upper gastrointestinal/
standard barium swallow study) and extensive teaching
for head and neck anatomy, there is little formal teach-
ing and training around the diagnosis, assessment, and
management of dysphagia. According to local programs,
postgraduate radiology training, which is five years in
duration, is vast in its scope. There are no dedicated lec-
tures on swallowing disorders and assessment; rather,
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they are covered within multiple topics. In our local hos-
pital settings, radiology registrars may be more accessible
than SMOs in the hospital-based setting and therefore
may be asked to comment on VESS images during the
VESS procedure. In the absence of formal training, we
decided to investigate radiology registrars’ confidence,
knowledge, and level of training pre- and post-implemen-
tation of a dedicated VESS training package, informed by
a survey of practice to radiologists and SLPs.

The purpose of this study was to survey current prac-
tice and opinion of SMO radiologists, radiology registrars
and SLPs across Australia, New Zealand, and the UK,
given the paucity of evidence and detail around radiology
VESS training for trainee radiologists in the literature.
Specifically, we aimed to:

1. Determine the status of current VESS radiology

registrar training.

2. Ascertain whether VESS training is needed for
radiology registrars.

3. Determine the content, format, training intensity,
and evaluation methods for an effective radiology
registrar training package.

It was hypothesised that current training methods would
be ad hoc, with little use of formal structured training
criteria, and that specific VFSS requirements would be
considered essential to include in the training package.

Materials and methods
Study design and development
A cross-sectional, mixed methods study design was used.
Two separate, purposive internet-based surveys for radi-
ologists (SMOs and registrars) and SLPs were developed
by the research team. The Checklist for Reporting Results
of Internet E-Surveys (CHERRIES) [34] has been used
to describe the development and implementation of the
surveys. Each survey contained three sections, namely:

1. Demographic information about the respondents.

2. Information about existing radiology registrar VESS

training packages.
3. Recommendations around content for inclusion in a
VESS training package targeting radiology registrars.

Within the third section, respondents could select con-
tent and format for the training package via a list of
options and provide additional information and/or sug-
gestions via free-text comments. Mandatory questions
such as “Does your centre have a dedicated VESS training
program for Radiology Registrars?” included an “unsure”
non-response option to facilitate enforcement of man-
datory questions and progression through the question-
naire. The survey questions were generated by members
of the research team with expertise in VFSS, and the sur-
vey design was based on existing surveys of Australian
clinical practice [35-38].
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To ensure validity of the questions [39], each survey
was reviewed and piloted. Initially, drafts of the surveys
were circulated via email to local stakeholders external to
the research team, comprising six SLPs with experience
in VESS and two SMO radiologists involved with regis-
trar training at a tertiary hospital facility. Feedback was
received from three SLPs for each survey and questions
were updated accordingly. No feedback was received
from the radiologists. Following the revisions, the surveys
were circulated to the research team and same SLP and
radiology external stakeholders via the SurveyMonkey®
platform to pilot prior to wider circulation. Each survey
was trialled twice by radiologists and SLPs, resulting in
minor amendments following each trial. The radiologist
survey contained 36 questions and the SLP survey con-
tained 44 questions (the additional SLP questions per-
tained to demographical information). On average, each
survey took seven minutes to complete. Demographic
data included the experience and employment level of
respondents, and employment levels were converted to
a single system using the Queensland Health’s Health
Practitioner Generic Level Statements so that they could
be compared for statistical analysis. Adaptive question-
ing was employed in the survey, to reduce the number
of unnecessary questions (e.g., if a respondent indicated
that VESS training is not needed for radiology regis-
trars, the survey skipped questions pertaining to recom-
mended training package content to the end of the survey
where the respondent was invited to provide comments
regarding their opinion).

Eligibility

To be eligible for inclusion, respondents to the radiologist
survey must have been SMO radiologists or registrars
training in radiology who may/ may not have undertaken
VESS training. SLP participants must have had com-
pleted VFSS competency training and had experience
with conducting VESS clinics (ranging from less than one
year to more than 16 years’ experience).

Sampling method and sample size

Convenience sampling also employed, with Survey-
Monkey* links circulated via email to radiology and SLP
professional groups and networks known to the chief
investigator and one of the primary investigators across
Australia. Radiologists based at the first author’s work site
(a tertiary hospital) were also provided with hard cop-
ies of the survey link to manually enter in their internet
browser and were encouraged to circulate the link among
their clinical networks. Surveys were also distributed
via email through the New Zealand Speech-language
Therapists’ Association, and two colleagues (one radiolo-
gist, one SLP) in the UK, due to similar health systems
and VESS practices to Australia. The snowball sampling
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recruitment method was employed following conve-
nience sampling to maximise the number of respondents
for each survey [37], as anyone with access to the Survey-
Monkey” link could respond. It was anticipated that the
total number of respondents would be between 70 and
110, based on similar research methodology for the SLP
population [34—36] and radiologists [32]. Unique identifi-
ers for each respondent were generated through the Sur-
veyMonkey® platform to determine the number of survey
participants. At the beginning of each survey, informed
consent was obtained, and respondents were advised
of the purpose of the study and data confidentiality and
security as per ethical requirements.

Confidentiality and data storage

A SurveyMonkey® subscription was purchased, with
data accessible to the principal investigators only. All
responses were confidential, except where respondents
volunteered their name or provided sufficient details in
the comments section that could lead them to be identi-
fied. At the completion of the survey, data was retrieved
and saved in electronic format in a password-protected
drive only accessible by the principal investigators and in
a hard copy format in a locked filing cabinet in a locked
storeroom in a speech pathology office at a tertiary
hospital.

Data collection period

The surveys were open for four weeks from the 9" °f
October 2017 until 6th of November 2017. The radiolo-
gist survey was extended by three weeks until 27th of
November 2017 to maximise the number of SMO radi-
ologist and radiology registrar respondents, due to a low
response rate.

Statistical methods

Quantitative analysis

Data from each survey were imported from SurveyMon-
key* into an excel spreadsheet and the IBM SPSS Ver-
sion 24 program was used to perform statistical analysis.
Demographic characteristics were summarised as fre-
quency (%). The association between respondents iden-
tifying the need for VESS training for radiology registrars
and their employment grade or number of years com-
petent in VESS, were calculated using the Pearson chi-
square test.

Qualitative analysis
Content analysis was performed on free-text comments
in response to the open-ended questions:

Why do you think radiology registrars require VFSS
training?
Why do you think that radiology registrars should
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NOT have VFSS training?
Any other feedback/comments that you would like to
provide?

Content data analysis was undertaken as described by
Graneheim and Lundman [40]. Free-text comments from
each survey were exported from SurveyMonkey® into the
NVivo Pro (Version 12) program, where responses were
read and identified as separate meaning units. Meaning
units were then coded, condensed (where necessary) and
allocated into categories. Related subcategories were dis-
cussed and combined into overarching categories. From
the categories, themes, the “essence” of the data [41],
were developed. The data were initially analysed by the
first author (with five years research experience) and ver-
ified by two additional investigators (with more than 20
years’ experience each), where consensus was reached.

Results

Overall, 212 responses were received from 28 radiolo-
gists (SMOs and registrars) and 184 SLPs. Incomplete
surveys (i.e., attempted by SLPs not trained in VESS or
Section 1 was incomplete) were deemed ineligible. Once
these were removed, 21 radiologist and 150 SLP surveys
remained. Of these, four radiology and 19 SLP surveys
were incomplete, yet key components (i.e., all of Sect. 1
and “In your opinion, do Radiology Registrars require
VESS training?”) were completed and these surveys were
included in the data analysis.

Demographic data

Most respondents were based in Australia and worked
in tertiary hospital settings (Table 1). There was a wide
range of SLP clinical experience in VESS (from less than
one year to over 16 years) and employment level (from
junior clinician level to director of SLP services). Over
half (n=87/150; 58%) of the SLP respondents had prac-
ticed for at least six years and most (n=117/150; 78%)
were senior SLPs. Both SMO radiologists (n==8/21;
38.1%) and radiology registrars (n=13/21; 61.9%)
responded. Radiologists and SLPs reported that their
centres predominantly provided VESS services to adult-
only populations (n=99/171; 57.9%), then mixed popu-
lations (n=61/171; 35.7%) and finally, paediatric-only
populations (n=11/171; 6.4%). Specific patient popula-
tion age ranges reported by respondents are displayed in
Table 2.

A variety of VESS clinic models were described, most
commonly with a SLP led VESS clinic with radiologists
reviewing images outside of clinic (n=89/171; 52%), and
a joint SLP/radiology model (n=64/171; 37.4%). Other
models identified included: a radiologist and SLP model
with no radiographer present; a SLP led clinic with radi-
ologists only reviewing images and/or attending clinic on
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Table 1 Location of respondents, setting and type of centre

Location and Centre Radiologists SLPs
n=21 n=150
Location
Queensland 18 (85.7%) 62 (41.3%)
New South Wales 2(9.5%) 37 (24.7%)
Australian Capital Territory 4(2.7%)
Victoria 17 (11.3%)
South Australia 11 (7.3%)
Northern Territory 1(0.7%)
Tasmania 1 (0.7%)
Western Australia 8(5.3%)
New Zealand 1 (4.8%) 4(2.7%)
UK 5(3.3%)
Type of Centre
Hospital — Quaternary 5(23.8%) 18 (12%)
Hospital - Tertiary 16 (76.2%) 74 (49.3%)
Hospital — Secondary 25 (16.8%)
Hospital — Regional 26 (17.3%)
Hospital — Rural/Remote 3 (2%)
Private Practice 2 (1.3%)
Other 2 (1.3%)

Table 2 Populations receiving VFSS

Population Radiologists SLPs
n=21 n=150
Pre-term infants (< 37 weeks gestational 0 (0%) 17 (11.3%)
age 5(23.8%) 56 (37.3%)
Infants (birth to 1 year) 6 (28.6%) 57 (38%)
Toddlers (> 1 year to 3 years) 7 (33.3%) 54 (36%)
Preschool (> 3 years to 4 years) 7 (33.3%) 59 (39.3%)
School-aged (>4 years to 17.99 years) 19 (90.5%) 140 (93.3%)
Adults (=18 years to 64 years) 17 (81%) 134 (89.3%)

Adults > 64 years

request; and a SLP led clinic with no radiologist involve-
ment at all.

Existing VFSS radiology registrar training

Most of the SLP respondents (n=125/150; 83.3%) had
access to formal SLP VESS competency training pro-
grams at their facilities. This contrasted with the most
of the reported VESS training for radiology registrars,
which was informal and ad hoc. Only one respondent, a
SLP, reported implementing targeted VESS training for
radiologists at their site. The content delivered during the
targeted training program depended on the level of expe-
rience of the radiology registrar and SLP present during
the clinic. The training was delivered via several learn-
ing platforms, including face-to-face lectures, on-the-
job training during VESS clinic and small group tutorials
through peer-based learning. Often, a senior radiology
registrar was present during the VFSS training clinics;
however, further details of radiology-delivered training
were unknown. The respondent rated the training as 80%
effective in their opinion and indicated that SLPs from
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their site would prefer to deliver a more formal training
program.

Is VFSS training needed for radiology registrars?

The opinion of most respondents (91.3% of SLPs,
n=137/150, and 85.7% of radiologists, n=18/21) was that
VESS training is needed for radiology registrars. Pear-
son’s chi-squared test revealed no relationship between
respondents identifying the need for training and their
employment grade: radiologists (x’=2.154, p=0.14); SLPs
(x>=4.395, p=0.62). Furthermore, there was no relation-
ship between SLPs identifying the need for radiology reg-
istrar training and the SLPs years of VESS competence/
experience (x’=2.160, p=0.83).

Many respondents who felt that there was a need for
radiology registrar VESS training illustrated this through
free-text comments that were coded and allocated into
the following categories:

1. Opportunities for and occurrence of VESS training

for radiology registrars.

2. Level of knowledge, skills, and confidence of

radiology registrars in VFSS.

3 Enhancing interprofessional working and valuing the

different professional roles in VESS clinic.

4. Impact on patient care.

5 DPotential outcomes of VESS training.

From these data, the themes of perceived current lim-
ited radiology registrar involvement in VESS clinics and
desired improvements (i.e., increased radiology registrar
engagement and further understanding of VFSS purpose
and enhanced clinical interpretation) to VESS clinic were
discovered. Comments supporting the need for training
included “[VESS] Should be more formal training such as
with ultrasound, fluoroscopy and CT procedures.” (Radi-
ology registrar, tertiary hospital, Queensland) and “It
would be great to highlight the importance of their role
and look at culture change in radiology registrars along
with the clinical knowledge” (SLP, regional hospital, New
South Wales). Table 3 provides examples of coded and
categorised comments. The categories that were devel-
oped from coded free-text responses align with a flow of
processes that can be incorporated into a training meth-
odology, which is represented by a schematic flow dia-
gram (Fig. 1). This process flow demonstrates the impact
that reduced training has on radiology registrars’ skill
and confidence, the inter-professional roles within the
VESS clinic, risks to patient care and the potential out-
comes that VFSS training would bring.

In response to questions probing reasons why VESS
radiology registrar training is not needed, the themes of
maximising existing resources and training, and main-
taining professional roles and responsibilities emerged
from the data. One radiologist stated, “It is like barium
swallow, doesn’t need specific training just for VESS”
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Table 3 Themes', categories and samples of comments supporting VFSS training for radiology registrars

Categories Number of Respondents
Responses per
Category
Opportunities for Radiologists: n=2 Perceived Current Limited Involvement of Radiology Registrars in VFSS Clinics
and occurrence of  SLPs:n=9 “In general, the training from the SPs is better than that provided by the radiologists (Senior medical

VFSS training for
radiology registrars

Level of knowledge,
skills, and confi-
dence of radiology
registrars in VFSS

Interprofessional
working and valu-
ing VFSS roles

Impact on patient
care

Potential outcomes
of VFSS training

Radiologists: n=2
SLPs:n=95

Radiologists: n=1
SLPs:n=98

Radiologists: n=0
SLPs:n=10

Radiologists: n=2
SLPs:n=29

officer radiologist, quaternary hospital, Qld?)

“Should be more formal training such as with ultrasound, fluoroscopy and CT* procedures! (Radiology
registrar, tertiary hospital, Qld)

“The issue we have with our radiologist not wanting to review the VFSS is because he considers he is
untrained and not competent at this. Thus, training radiology registrars would help solve this situation”
(Senior SLP, rural/remote hospital, NSW?)

Perceived Current Limited Involvement of Radiology Registrars in VFSS Clinics

“Currently most radiology registrars arrive thinking that they are just a foot on the pedal and the
radiographer is probably just as good if not better than them (Senior medical officer radiologist,
quaternary hospital, UK)

Currently at our centre, we appreciate the registrars being present, however it is mainly a teaching ex-
perience for them versus actually providing useful information for us” (Senior SLP, quaternary hospital,
NSW)

“Because they frequently do not wish to comment and have disclosed that they do not feel competent
to report” (Senior SLP, tertiary hospital, NSW)

Desired Improvements to Current VFSS Clinic

“Part of the challenge in a programme for radiology registrars is to show them how they add value
with their broad medical knowledge. So, part of developing a training programme is to initiate a cul-
tural shift, and a sense of clinical ownership” (Senior medical officer radiologist, quaternary hospital, UK)
“It would be great to highlight the importance of their role and look at culture change in radiology
registrars along with the clinical knowledge! (SLP, regional hospital, NSW)

“To understand the purpose of a VFSS and their role in providing a radiologist opinion (Senior SLP,
regional hospital, Qld)

Perceived Current Limited Involvement of Radiology Registrars in VFSS Clinics

“Whilst they can generally identify aspiration or pharyngeal residue etc, they have limited knowledge
or understanding as to why this occurred. This can impact on information provided to patients, man-
agement plans and safety of oral intake for a patient.” (Senior SLP, regional hospital, Qld)

Desired Improvements to Current VFSS Clinic

“To ensure most accurate and appropriate analysis of VFSS with SP to ensure best patient care.” (SLP,
quaternary hospital, NSW)

“Objectively contribute to the interpretation of videofluoroscopic swallow findings and collabora-
tively ensure recommendations are made and agreed upon to enable improved clinical outcomes for
patients! (Senior SLP, tertiary hospital, WA®)

Desired Improvements to Current VFSS Clinic

“A number of education sessions from the SPs to both the registrars and consultants would be very
valuable and would help also with interpretation of non VFSS barium swallows performed without a
SP”(Senior medical officer radiologist, quaternary hospital, Qld)

“Sometimes working in VFSS clinic, the most satisfying sessions are when the Rad reg’ is engaged and
collaborative in their interaction with the SP. We value their role but at times a perception of disinterest
and lack of importance may be inadvertently conveyed by them. This occurs infrequently, but if we
could play a role in enhancing their skills in this area, perhaps this could improve the teamwork and
outcomes for the pt®in the session! (Senior SLP, tertiary hospital, NSW)

“Improves medical accountability for swallow dysfunction and the short and long-term consequences
to respiratory health and nutrition.” (Senior SLP, tertiary hospital, WA)

! Themes are highlighted in bold and italics within each category.

2 SLPs.

3 Queensland.

* computed tomography.

5 New South Wales.
© Western Australia.
7 Radiology registrar.

8 patient.

(Radiology registrar, tertiary hospital, New South Wales).  radiology registrar training, which were categorized as
Further, 12 SLPs each provided justification against VESS  follows:
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* Not enough time to
undertake targeted VFSS
training

* Speech-language pathologists
receive better access to

Opportunities for &
Occurrence of VFSS

Training in
Radiology Registrars structured VFSS training &

competency programs.

Level of Knowledge,
Skills & Confidence
of Radiology

Registrars in VFSS knowledge

Interprofessional
Working and

Valuing VFSS Roles

Fig. 1 Flow diagram of categories—rationale for training

1. Additional cost and radiology registrar time.
2. Radiology registrar knowledge and (ad hoc)
education already exist.
3. Over-stepping boundaries in VFSS clinic.
4. Radiology registrar training would not add value to
VESS clinic or patient care.
One SLP respondent acknowledged “They [radiology
registrars] would benefit from knowing the rationale for
choosing VESS versus other instrumental swallow assess-
ments however we fear that role boundaries may be
blurred when it comes to actually conducting the VESS
procedure” (Senior SLP, tertiary hospital, Victoria).

Identified training requirements
Content identified, through frequency counts, as being
important for a VESS training package included:
1. Understanding the difference between VESS and
barium swallow/upper gastrointestinal studies.
2. Diagnosing structural or anatomical abnormalities
impacting on swallowing and/or feeding function.
3. Detecting penetration of material into the laryngeal
vestibule and aspiration of material into the trachea.
4. Understanding each of the VESS clinic
interprofessional team’s roles (Fig. 2).

A senior medical officer radiologist respondent sug-
gested linking pathology to swallowing: “Understand-
ing implication of common pathological conditions on
swallow function — e.g., Zenker’s diverticulum, cervical
osteophytes, strictures” (Senior radiology medical officer,

* Radiology registrars don't
feel confident with VFSS
analysis & interpretation

* Perceived lack of dysphagia
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* Improved collaboration
between radiology and
speech-language pathology

 Valuing radiology and
speech-language pathology
roles

 Cultural shift towards
radiology registrars more
integrated into VFSS team.

* Limited VFSS
knowledge impacts
on diagnosis,

Impact on Patient
mangaement,

Care recommendations
and patient

outcomes

* Improved diagnosis
* Improved patient
access to

Potential Outcomes

of VFSS Training

appropriate
assessment

quaternary hospital, Queensland). Approximately one
third of SLPs (n=42/150) recommended specific infor-
mation for paediatric VFSS interpretation, for example:
“Paediatric VFSS is different to adult. In relation to pae-
diatrics - not always standard positions and changes dur-
ing study, needing longer run time with some feeds or
capturing beginning and middle of feed, ceasing film at
the end of swallow not during, deep penetration versus
aspiration, possible anatomical anomalies e.g., laryngeal
cleft, TOF [tracheoesophageal fistula]” (Senior SLP, ter-
tiary hospital, South Australia).

For specific training formats or modalities, both the
SLP and radiologists’ preferences were distributed evenly
across the options provided (Fig. 3). The most frequently
identified modalities were:

1. On-the-job training during VESS clinics.

2. Face-to-face didactic lectures provided to a group.

3. Problem (case)-based learning groups.

4. Internet-based or smart device application-based

programs.
Respondents also recommended blended, combined
training modalities: “I feel a series of didactic lectures
would cover the necessary material, supplemented with
involvement with several live cases to illustrate the
didactic content” (Radiology registrar, tertiary hospital,
Queensland) and “I certainly think however that train-
ing would need to encompass a minimum of theoretical
learning either through face-to-face lectures, one-on-
one training, problem-based learning groups and/or
web-based programs, and also practical experience and
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Table 4 Duration and number of training sessions recommended for VFSS training
Professionals Values Total Number of Hours Total Duration of Training (Number of Weeks) Number of Sessions
Radiologists mean+SD 14.8+19.95 505+6.24 553+5.10
median 8 6 6
min-max 2-80 0.1-24 1-20
SLPs mean+SD 1243+£12.37 591+597 841+12.70
median 8 4 5
min-max 1-60 0.1-30 1-100

competency-based assessment” (Senior SLP, secondary  Table 4. Overall, the recommendations for duration and
hospital, Queensland). sessions were similar for radiologists and SLPs: both

respondent groups recommended a median of eight total

Duration of VFSS training and number of training sessions number of training hours; radiologists recommended a
The recommended duration of VESS training in hours mean of 5.05 weeks total duration of training and SLPs
and weeks, and number of sessions are presented in a mean total of 5.91 weeks; and a mean of six and five



Coman et al. BMC Medical Education (2022) 22:762

80
70

60

Number
w
o

Formal assessment Informal observation

Radiology SMOs
determine
competency

Page 9 of 12

No assessment Other

Evaluation methods

B Speech-language pathologists

Fig. 4 Evaluation methods recommended for VFSS training package

sessions were recommended by radiologists and SLPs,
respectively.

Evaluation methods
To evaluate radiology registrars’ VESS competency, the
most frequently identified methods were:

1. Competency as determined by the supervising

radiology senior medical officer.

2. Informal observation with case discussion.

3. Formal assessment.
Other suggestions included collaborating with SLPs for
assessment, online cases in assessment/exams, and mul-
tiple-choice quizzes, while only six respondents (SLPs
n=>5; radiologists n=1) indicated that no assessment pro-
cess was needed (refer to Fig. 4).

Discussion
A survey of SMO radiologists, radiology registrars and
SLPs from across Australia was conducted to determine
current practice and opinion regarding VESS training for
radiology registrars, and provide specific recommenda-
tions for content, format, and duration. Surveys were also
disseminated to and received from participants working
in New Zealand and the UK, as they practice in simi-
lar health systems. While most respondents agreed that
VESS training is needed for radiology registrars, all the
radiologists and most of the SLPs reported there was no
formal VESS training available at their site, and only one
SLP reported delivering training for radiology registrars.
Therefore, our results support reports that VESS training
may not be formally and consistently undertaken with
radiologists-in-training.

The theme of perceived current limited involvement
of radiology registrars in VFSS clinics was prevalent in

Radiologists

comments supporting the need for training. Reduced
VESS participation could be a factor in limiting radiol-
ogy registrars’ willingness to engage in training, result-
ing in a perpetuating cycle (i.e., limited training leads to
limited participation, leading to limited training oppor-
tunities). This also is represented by the process flow dia-
gram generated from survey responses that reflects the
impact that reduced training has on radiology registrars’
skill and confidence (refer to Fig. 1). Silbergleit and col-
leagues acknowledged that radiology residents may not
have opportunities to engage in formal training VESS at
teaching institutions in the same manner as SLPs, while
highlighting the importance of accuracy and reliability of
image interpretation by all members of the VESS team,
due to the importance of safe oral intake. These authors
recognised the need for formal agreement amongst radi-
ologists, trainee radiologists and SLPs in VFESS interpre-
tation. Through implementing a formal training lecture
addressing normal and disordered swallowing using
VESS images and dysphagia terminology, improvements
in radiology house officer VESS interpretation were
reported. A question that remains is why there is limited
VESS training available for radiology registrars across
Australia, New Zealand, and the UK, when such train-
ing has been deemed important by most SLP and SMO
radiologist and radiology registrar respondents in our
study. One possible explanation is that VESS clinic mod-
els differ across facilities. Although acknowledged that a
combined radiologist and SLP team appears to optimize
VESS implementation, diagnoses, and management deci-
sions, not all work sites have access to a radiologist to
perform the procedure; therefore, SLP-led VESS clinics
are becoming an increasingly common model of prac-
tice. Whether the radiologist is present in the clinic or
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consulted following the clinic, the SLP’s scope of practice
limitations in making medical diagnoses during VESS
must be considered as part of clinical governance.

The data collected for training content has provided
useful information to inform the development of a VESS
training package for radiology registrars to redress the
training gap that currently exists. A high proportion of
radiology and SLP respondents recommended diagnosing
anatomical abnormalities, understanding the difference
between VESS and barium swallow study, and detect-
ing aspiration as key inclusions for the training package.
Other content, such as making recommendations and
specific information pertaining to adult and paediatric
swallowing problems, was identified by respondents less
frequently, as perhaps they are more related to SLP roles.
Elements of successful SLP competency programs should
also be incorporated into the radiology registrar training
program, such as content targeting normal and abnormal
swallowing, structural abnormalities contributing to dys-
phagia, and evaluating interpretation and reporting.

Technology and contemporary learning models fea-
ture in radiology training and the medical education
literature. Internet-based radiology training resources
using smart devices (e.g. iPads) to facilitate online self-
directed learning are becoming increasingly popular
with training residents in radiology and other areas of
medicine, [42—46] One study discussed using internet-
based teaching modules prior to face-to-face interactive
sessions to ensure that basic knowledge is acquired, to
optimise time spent with students with applied learning,
and deliver cost effective teaching. Other studies have
demonstrated that blended learning, that is, using a com-
bination of online (e.g., internet-based/e-learning) and
traditional face-to-face sessions, may be more beneficial
for radiology and other healthcare professions compared
to traditional didactic learning [47-49]. This aligns with
contemporary models of educational design and delivery,
such as flipped classroom learning where activities that
have traditionally taken place inside the classroom take
place outside the classroom, and vice versa (i.e. classroom
activities and homework are interchanged) [50, 51]. This
pedagogical approached to blended learning ensures that
students become more active participants compared with
students in traditional educational settings. The flipped
classroom approach has been used in medical education
and has demonstrated greater academic achievement
than traditional lecture-based learning approaches [52].
The format recommendations for a VESS training pack-
age aligned with the radiology training and medical edu-
cation literature, [42—49, 53] in addition to known SLP
VESS training packages. Our findings suggest combined
training modalities, such as face-to-face lectures and
using internet-based or smart device application-based
programs are preferable. In addition, on-the-job practical
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training through attending VESS clinics and problem-
based learning groups using real cases were also deemed
important and need consideration as part of training
package development.

The results of the survey have also provided a starting
point for informed development of a training program
for radiology registrars who do not have access to formal
VESS training, across Australia. The training program
will contain content across adult and paediatric practice
that is needed to increase radiology registrars’ under-
standing of professional roles, diagnostic accuracy, and
interprofessional participation in the VFSS clinic. Further
consultation to inform this development will be under-
taken with local content experts, including senior medi-
cal officer radiologists involved with radiology registrar
training, SLPs with expert knowledge in adult and pae-
diatric VESS interpretation, reporting and training, and
university education design experts with experience in
developing tertiary-level curriculum.

To our knowledge, this is the first study surveying radi-
ologists and SLPs regarding current VESS training for
radiology registrars, the necessity for training, and iden-
tifying key components required for a training package
targeting radiology registrars. However, there are several
limitations with this study. Firstly, the survey was lim-
ited to Australia, New Zealand, and the UK, with most
respondents based in Queensland, Australia. While iden-
tifying that training for radiology registrars was limited,
respondents’ views on specifically why this was the case
was not specifically raised. Such additional inquiry may
have yielded further insights into the barriers/facilitators
of radiology registrar training and participation in VFSS.
Another limitation is the small radiology sample respon-
dents, despite extended response time to maximise
recruitment. As such, most information reflects SLPs’
responses, which do not present a balanced view across
the professions regarding training requirements. None-
theless, the information collected through this study
has provided valuable insights into why VESS training
is needed for radiology registrars and specific details of
what is required for training.

Conclusion

In conclusion, this investigation has demonstrated that
radiologists (SMOs and registrars) and SLPs agree that
VESS training is needed for radiology registrars. Devel-
opment of a VESS training package is underway and it is
anticipated that completion of such a training package
will improve radiology registrar diagnostic competence
and confidence, facilitate co-ordinated and standard-
ized interprofessional practice, and ultimately will lead to
improved patient care.

Abbreviations



Coman et al. BMC Medical Education (2022) 22:762

SLP Speech-language pathologist
SMO Senior medical officer
VFSS Videofluoroscopic swallow study

Acknowledgements
The authors wish to acknowledge all respondents for their participation in this
study.

Author contribution

LC led the project, designed and trialled the survey questionnaire, analyzed
and interpreted survey response data, and was a major contributor in
writing the manuscript. KW and EC provided input into the development

of the survey questionnaire, qualitative data analysis and were also major
contributors in reviewing the manuscript. JR, AM, and ML contributed to

the development of the survey and disseminated the survey among their
networks. RW provided input into quantitative data analyses. All authors read
and approved the final manuscript.

Funding
This study was funded by the Gold Coast Health Improvers Program and the
Gold Coast Health Allied Health Research Clinical Backfill Scheme.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethical approval statement and consent to participate

All experimental protocols were approved by the Gold Coast Hospital and
Health Service Human Research Ethics Committee (HREC/17/QGC/169)

and the Griffith University Human Research Ethics Committee (GU Ref No:
2017/634). Site specific approval for Gold Coast Hospital and Health Service
(SSA/17/QGC/181) has been authorised for this study. All methods were
carried out in accordance with relevant guidelines and regulations. Informed
consent was obtained from all individual participants included in the study.

Consent for publication
Not applicable.

Competing interests
The authors report no declarations of interest.

Author details

'Speech Pathology Service, Gold Coast Health, 1 Hospital Blvd, Southport,
4215 Queensland, Australia

?School of Health Sciences and Social Work, Griffith University,
Queensland, Australia

*Menzies Health Institute Queensland, Griffith University, Queensland,
Australia

“School of Medicine and Dentistry, Griffith University, Queensland,
Australia

*Medical Imaging Department, Gold Coast Health, Queensland, Australia
5Allied Health Research, Gold Coast Health, Queensland, Australia

Received: 29 March 2022 / Accepted: 27 September 2022
Published online: 07 November 2022

References

1. Speech Pathology Australia. Clinical guideline: Videofluoroscopic swallow
study. Melbourne: Speech Pathology Association of Australia; 2013.

2. Crary MA. Imaging swallowing examinations: Videofluroscopy and endos-
copy. In: Groher ME, Crary MA, editors. Dysphagia: Clinical management in
adults and children. 3rd ed.: Mosby; 2020. pp. 179-204.

3. SwanK, Cordier R, Brown T, Speyer R. Psychometric Properties of Visuoper-
ceptual Measures of Videofluoroscopic and Fibre-Endoscopic Evaluations of
Swallowing: A Systematic Review. Dysphagia. 2019;34(1):2-33.

10.

20.

21.

22.

23.

24.

25.

26.

27.

Page 11 of 12

Edwards A, Froude E, Sharpe G, Carding P. Training for videofluoroscopic
swallowing analysis: A systematic review. International Journal of Speech-
Language Pathology. 2021(Early Online):1-11.

Rofes L, Arreola V, Almirall J, Cabré M, Campins L, Garcia-Peris P, et al.
Diagnosis and management of oropharyngeal dysphagia and its nutri-
tional and respiratory complications in the elderly. Gastroenterol Res Pract.
2011;,2011:1-13.

Edmiaston J, Connor L, Steger-May K, Ford A. A simple bedside stroke
dysphagia screen, validated against videofluoroscopy, detects dysphagia and
aspiration with high sensitivity. J Stroke Cerebrovasc Dis. 2014;23(4):712-16.
Kendall KA, Ellerston J, Heller A, Houtz DR, Zhang C, Presson AP. Objective
Measures of Swallowing Function Applied to the Dysphagia Population: A
One Year Experience. Dysphagia. 2016;31(4):538-46.

Noordally SO, Sohawon S, De Gieter M, Bellout H, Verougstraete G. A Study to
Determine the Correlation Between Clinical, Fiber-Optic Endoscopic Evalu-
ation of Swallowing and Videofluoroscopic Evaluations of Swallowing After
Prolonged Intubation. Nutr Clin Pract. 2011;26(4):457-62.

Martin-Harris B, Jones B. The Videofluorographic Swallowing Study. Phys Med
Rehabilitation Clin North Am. 2008;19(4):769-85.

Lee JW, Randall DR, Evangelista LM, Kuhn MA, Belafsky PC. Subjective Assess-
ment of Videofluoroscopic Swallow Studies. Otolaryngology-Head and Neck
Surgery. 2017;156(5):901-5.

Langmore SE. History of Fiberoptic Endoscopic Evaluation of Swallowing for
Evaluation and Management of Pharyngeal Dysphagia: Changes over the
Years. Dysphagia. 2017;32(1):27-38.

Daniels SK, Easterling CS. Continued Relevance of Videofluoroscopy in the
Evaluation of Oropharyngeal Dysphagia. Curr Radiol Rep. 2017;5(2):6.
Boaden E, Nightingale J, Bradbury C, Hives L, Georgiou R. Clinical practice
guidelines for videofluoroscopic swallowing studies: A systematic review.
Radiography. 2020;26:154-62.

Newman RD, Nightingale J. Improving patient access to videofluoroscopy
services: Role of the practitioner-led clinic. Radiography. 2011;17(4):280-3.
American Speech-Language-Hearing Association. Guidelines for Speech-
Language Pathologists Performing Videofluoroscopic Swallowing Studies
[Guidelines]. 2004.

Hasselkus A, K ML, Sullivan PA. Must a radiologist be present during a video-
fluoroscopic swallowing study? Perspectives on Swallowing and Swallowing
Disorders. (Dysphagia). 2004;13(3):14-7.

Royal College of Speech and Language Therapists. Videofluoroscopic
evaluation of oropharyngeal swallow function (VFS): The role of speech and
language therapists RCSLT Position Paper 2013. London: RCSLT; 2013.

Burns C, Taubert S, McCarthy K, Ward E, Graham N, editors. MBS elearning
program: supporting a standardised approach to Modified Barium Swallow
training. Tucson, Arizona: Dysphagia Research Society; 2016.

Hind JA, Gensler G, Brandt DK, Gardner PJM, Blumenthal L, Gramigna GD, et
al. Compoarison of trained clinician ratings with expert ratings of aspiration
on videofluoroscopic images from a randomized clinical trial. Dysphagia.
2009,24(2):211-7.

Logemann J, Lazarus C, Keeley S, Sanchez A, Rademaker A. Effectiveness of
four hours of education in interpretation of radiographic studies. Dysphagia.
2000;15(4):180-3.

Nightingale J, Mackay S. An analysis of changes in practice introduced during
an educational programme for practitioner-led swallowing investigations.
Radiography. 2009;15(1):63-9.

Nordin NA, Miles A, Allen J. Measuring Competency Development in
Objective Evaluation of Videofluoroscopic Swallowing Studies. Dysphagia.
2017;32(3):427-36.

Wooi M, Scott A, Perry A. Teaching Speech Pathology Students the Interpreta-
tion of Videofluoroscopic Swallowing Studies. Dysphagia. 2001;16(1):32-9.
Taubert ST, Burns CL, Ward EC, McCarthy KA, Graham N. Speech-language
pathology managers' perceptions of a videofluoroscopic swallow study
elearning programme to support training and service delivery. Int J speech
Lang Pathol. 2021;23(1):103-12.

Martin-Harris B, Brodsky M, Michel Y, Castell D, Schleicher M, Sandidge J, et

al. MBS Measurement Tool for Swallow Impairment - MBSImp: establishing a
standard Dysphagia. 2008;23(4):392-405.

Martin-Harris B, Canon CL, Shaw Bonilha H, Murray J, Davidson K, Lefton-Greif
MA. Best Practices in Modified Barium Swallow Studies. Am J Speech-Lan-
guage Pathol. 2020,29:1078-93.

New Zealand Speech-language Therapists' Association. New Zealand Speech-
Language Therapy Clinical Practice Guideline on Videofluoroscopic Study of



Coman et al. BMC Medical Education

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

(2022) 22:762

Swallowing (VFSS). New Zealand Speech-language Therapists' Association;
2011,

Silbergleit AK, Cook D, Kienzle S, Boettcher E, Myers D, Collins D, et al. Impact
of formal training on agreement of videofluoroscopic swallowing study
interpretation across and within disciplines. Abdom Radiol. 2018.

Radiology, ACo. ACR-SPR practice parameter for the performance of the
modified barium swallow. 2017.

Gregore DR, Janet S, Kristina S, Katie T, Sameer S. Follow the swallow: Radiol-
ogy resident web based training initiative. Dysphagia. 2016;31(6):821.

Jones J. Case study: Collaboration comes standard. Am Coll Rad Imaging.
2017;3:1-4.

Power M, Laasch H-U, Kasthuri RS, Nicholson DA, Hamdy S. Videofluoroscopic
assessment of dysphagia: A questionnaire survey of protocols, roles and
responsibilities of radiology and speech and language therapy personnel.
Radiography. 2006;12(1):26-30.

Government Q. Queensland Health - Medical recruitment - Clinical career
structure: The State of Queensland (Queensland Health) 1996-2022; 2020
[updated 2020 April 21; cited 2022 August 30]. Available from: https:.//www.

health.gld.gov.au/employment/work-for-us/clinical/medical/career-structure.

Eysenbach G. Improving the Quality of Web Surveys: The Checklist for
Reporting Results of Internet E-Surveys (CHERRIES). J Med Internet Res.
2004,6(3):e34.

Ward E, Jones C, Solley M, Cornwell P. Clinical consistency in tracheostomy
management. J Med Speech-Language Pathol. 2007;15(1):7-26.

Ward E, Agius E, Solley M, Cornwell P, Jones C. Preparation. Clinical Support,
and Confidence of Speech-Language Pathologists Managing Clients With a
Tracheostomy in Australia. Am J Speech Lang Pathol. 2008;17(3):265-76.
Warren-Forward H, Mathisen B, Best S, Boxsell P, Finlay J, Heasman A, et al.
Australian speech-language pathologists’knowledge and practice of radia-
tion protection while performing videofluoroscopic swallowing studies.
Dysphagia. 2008,23(4):371-7.

Verna A, Davidson B, Rose T. Speech-language pathology services for people
with aphasia: A survey of current practice in Australia. Int J Speech Lang
Pathol. 2009;11(3):191-205.

Kelley K, Clark B, Brown V, Sitzia J. Good practice in the conduct and reporting
of survey research. Int J Qual Health Care. 2003;15(3):261-6.

Graneheim UH, Lundman B, Umead u. Institutionen fér o, Medicinska f.
Qualitative content analysis in nursing research: concepts, procedures and
measures to achieve trustworthiness. Nurse Educ Today. 2004;24(2):105-12.
Morse JM. Confusing Categories and Themes. Qual Health Res.
2008;18(6):727-8.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Page 12 of 12

Bedi HS, Yucel EK."I Just bought my residents iPads... now what?" The
integration of mobile devices into radiology resident education. AJR Am J
Roentgenol. 2013;201(4):704-9.

Berkowitz SJ, Kung JW, Eisenberg RL, Donohoe K, Tsai LL, Slanetz PJ. Resident
iPad use: has it really changed the game? J Am Coll Radiol. 2014;11(2):180-4.
Korbage AC, Bedi HS. Mobile technology in radiology resident education. J
Am Coll Radiol. 2012;9(6):426-9.

Sendra-Portero F, Torales-Chaparro OF, Ruiz-Gémez MJ, Martinez-Morillo M. A
pilot study to evaluate the use of virtual lectures for undergraduate radiology
teaching. Eur J Radiol. 2013;82(5):888-93.

Zafar S, Safdar S, Zafar AN. Evaluation of use of e-Learning in undergraduate
radiology education: A review. Eur J Radiol. 2014;83(12):2277-87.

Liu Q, Peng W, Zhang F, Hu R. The Effectiveness of Blended Learning in Health
Professions: Systematic Review and Meta-Analysis. Journal of medical Inter-
net research. 2016;18(1).

Salajegheh A, Jahangiri A, Dolan-Evans E, Pakneshan S. A combination of
traditional learning and e-learning can be more effective on radiological
interpretation skills in medical students: a pre- and post-intervention study.
BMC Med Educ. 2016;16:46.

Vasquez A, Palazuelos G, Pinzon BA, Romero J. Blended Learning in Radiology:
Evaluation of a Nationwide Training Program on Breast Imaging. JOURNAL OF
THE AMERICAN COLLEGE OF RADIOLOGY. 2018;15(3):pp. 458-62.

Uzunboylu H, Karagozlu D. Flipped classroom: A review of recent literature.
World Journal on Educational Technology. 2015;7.

Tucker B. The flipped classroom - online instruction at home frees class time
for learning. Education Next. 2012;12(1).

Chen KS, Monrouxe L, Lu YH, Jeng CC, Chang YJ, Chang YC, et al. Academic
outcomes of flipped classroom learning: a meta-analysis. Med Educ.
2018;52(9):910-24.

Nyhsen CM, Lawson C, Higginson J. Radiology teaching for junior doctors:
their expectations, preferences and suggestions for improvement. Insights
Imaging. 2011;2(3):261-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.health.qld.gov.au/employment/work-for-us/clinical/medical/career-structure
https://www.health.qld.gov.au/employment/work-for-us/clinical/medical/career-structure

	﻿Videofluoroscopic swallow study training for radiologists-in-training: a survey of practice and training needs
	﻿Abstract
	﻿Background
	﻿Materials and methods
	﻿Study design and development
	﻿Eligibility
	﻿Sampling method and sample size
	﻿Confidentiality and data storage
	﻿Data collection period
	﻿Statistical methods
	﻿Quantitative analysis
	﻿Qualitative analysis


	﻿Results
	﻿Demographic data
	﻿Existing VFSS radiology registrar training
	﻿Is VFSS training needed for radiology registrars?
	﻿Identified training requirements
	﻿Duration of VFSS training and number of training sessions
	﻿Evaluation methods

	﻿Discussion
	﻿Conclusion
	﻿References


