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Abstract

This investigation compared the outcomes of traditional face-to-face dysphagia intervention to online tele-dysphagia intervention by measuring the correct and
incorrect responses to visual and auditory cues presented by a speech-language pathologist. Thirty participants with a confirmed medical condition of dysphagia were
randomly assigned into two groups of fifteen, with one group receiving tele-dysphagia intervention and the other traditional face-to-face intervention. Data analysis
conducted via t-test indicated that there was no significant difference in the mean scores from tele-dysphagia method (M=9.67, SD=3.74) as compared to face-
to-face method (M=9.00, SD=2.70), t (28) =- 0.56, p=0.580. Additionally, inter-rater reliability scores were obtained by determining a Cohen’s kappa coeflicient,
and revealed a kappa statistic of k=1 for all items, given a 100% agreement for all trials. Effectiveness measures revealed that 87% of the tele-dysphagia participants
achieved their clinical goal in comparison to 80% of their face-to-face study counterparts, with tele-dysphagia demonstrating slightly increased effectiveness (7%).
Given that there was no significant statistical difference between the two delivery methods and with inter-rater reliability scores demonstrating perfect agreement, we

can suggest that the online tele-dysphagia method can potentially yield effective clinical outcomes similar to a traditional face-to-face method.

Introduction

Aspiration pneumonia is the fifth leading cause of death in
Americans over the age of sixty-five, and the third leading cause of death
in those over eighty-five [1]. From 2010 to 2030, the elderly population
is expected to increase from 39 million to 69 million Americans [2]
thus likely increasing the need for dysphagia services. Therapeutic
intervention for dysphagia, primarily provided by speech-language
pathologists, is an essential part of maintaining both nutritional and
respiratory safety while allowing for the quality of life and socialization
associated with oral intake.

Given the growing geriatric population and the subsequent
increase in the incidence of dysphagia, speech-language pathologists
specializing in dysphagia anticipate an ever-increasing role in diagnosis
and intervention [3]. In rural and socioeconomically challenged areas;
however, access to such intervention remains even more limited due
to distance, mobility challenges, and by the unavailability of speech-
language pathologists to provide dysphagia services [3]. As noted by
James Coyle, Ph.D., the number of individuals with dysphagia is quickly
exceeding the number of qualified dysphagia therapists [3].

Given this need, there is an emerging body of research dedicated
to exploring how telepractice can provide a solution. Telepractice
is defined by the American Speech-Language-Hearing Association
(ASHA) as “the application of telecommunications technology to
deliver professional services at a distance” [4]. ASHA asserts that by
allowing clinicians to deliver professional services remotely through the
use of telecommunications technology, telepractice has “the potential to
extend clinical services to remote, rural, and underserved populations,
and to culturally and linguistically diverse populations” [5].

To date, the speech-language pathologist has utilized online
telepractice for provision of services in schools, childcare centers,
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rehabilitation and acute care hospitals, outpatient clinics, universities,
corporate settings, and in the home care environment [5], both
nationally and internationally. According to the Department of Health
and Human Services [1], the two modes of telepractice primarily
employed by health care providers include synchronous (real-time
interaction between clinician and client/patient that simulate a face-
to-face encounter) and asynchronous (the capturing, storing and
forwarding of information for professional assessment) methods.

Upon examination of the existing research to determine validity,
reliability, and effectiveness, it would seem that telepractice as a
service delivery model for speech and language disorders has been
well-established in both educational and healthcare settings, both
qualitatively and quantitatively [6-15]. In addition, parents, clients, and
clinicians involved in these settings report satisfactions with telepractice
as a mode of service delivery [14,16,17].

As a result of recent efforts to employ and research the merging
of telepractice and dysphagia, the term “tele-dysphagia” has emerged
[3]. In cases of tele-dysphagia, also addressed by speech-language
pathologists, formal research continues its efforts to establish a
theoretical base, although the focus has been on assessment rather than

Correspondence to: Stacy Gallese Cassel, Director, Graduate Program of
Communication Disorders, Stockton University, School of Health Sciences, 101
Vera King Farris Drive, Galloway, New Jersey 08201, USA; Tel: (610) 213-6818;
E-mail: stacy.cassel@stockton.edu

Key words: tele-dysphagia, telepractice, dysphagia, deglutition, deglutition
disorders

Received: October 30, 2017; Accepted: November 27, 2017; Published:
December 01, 2017

Volume 1(5): 1-7



Cassel SG (2017) Patient responses to swallowing safety cues: A comparison of traditional face-to-face and tele-dysphagia instructional methods

intervention [18-21] and adults rather than pediatrics [22]. To date,
research in tele-dysphagia can essentially be categorized according to
the following areas: clinical tele-dysphagia assessment [20,21,23,24]
videofluoroscopic swallowing studies [18,19,25,26] and tele-dysphagia
intervention [22,27-31].

Although the above studies lend credibility to the use of telepractice
for dysphagia assessment, minimal quantifiable studies currently exist
in validating dysphagia intervention via telepractice. To date, six studies
exist-four examining the use of tele-dysphagia for the treatment of head
and neck cancer [27,28,30,31] and two determining the feasibility of a
pediatric tele-dysphagia program [22,29].

This investigation was proposed and initiated subsequent to a
review of the literature establishing two primary considerations: 1)
a clearly defined need for tele-dysphagia services given projected
geriatric and dysphagic population trends; and, 2) limited research
determining the effectiveness of tele-dysphagia intervention. Previous
studies indicate successful efforts to validate the use of face-to-face
dysphagia intervention, and some preliminary efforts to validate tele-
dysphagia assessment. Tele-dysphagia intervention research efforts;
however, have been limited. The investigation serves to expand this
knowledge base via a comparison of participant ability to achieve the
goal of swallowing strategy acquisition in a clinical session given two
different modes of service delivery-traditional face-to-face intervention
and tele-dysphagia.

Methods

Thirty participants contributed to the parallel study upon meeting
the following criteria: adult with a confirmed medical diagnosis of
cerebrovascular accident (CVA) or traumatic brain injury (TBI) with
positive findings according to computed tomography (CT Scan) or
magnetic resonance imaging (MRI) of the brain. Participants further
had a confirmed medical diagnosis of dysphagia after receiving
a Videofluoroscopic Swallowing Study (VFSS). Once a potential
participant was identified, the informed consent process began with
an orientation session involving the candidate, which was designed
to determine his/her interest by providing a step-by-step description
of the intervention session conducted via tele-dysphagia versus face-
to-face methods and, if interest was verbally expressed the informed
consent form was reviewed.

In order to ensure each participant was fully competent to consent
and was aware of all benefits and risks pertaining to the study, the
following scores on the National Outcomes Measurement System
(NOMS) / Functional Communication Measurement (FCM) were
necessary: level 5 for attention, level 4-6 for memory, level 5-6 for
language comprehension and level 4-5 for swallowing [4]. These scores
indicated that participants could maintain functional attention task,
comprehend basic verbal language, recall and repeat directions, and
demonstrate a level of swallowing function that could benefit from
intervention. Lastly, full motoric independence with feeding at ninety
degrees trunk flexion, seated at a table was required.

Based on the availability of willing participants at the facility and
subsequent to participant selection and consent, a sample size of 30
was attained via a convenience sample. All 30 participants originally
considered by the investigators consented to participate and thus were
assigned a referential number and were referred exclusively by that
number during medical chart review, data collection, analysis, and
report of findings. Once participant consent was acquired, each of the
30 participants were randomly assigned to therapy in either the control
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group via face-to-face methods or the study group via tele-dysphagia
format by the principal investigator. Upon selection, placement
into each group was alternated at a 1:1 ratio until each group had 15
participants.

Following the format outlined in Figure 1, each participant engaged
in a dysphagia therapy session targeting the first fifteen oral intake
trials in either the face-to-face or tele-dysphagia format following their
random assignment into each group. To accomplish this, participants
were provided with visual and auditory cues during a task-oriented
mealtime activity, which targeted the independent use of a swallowing
safety strategy.

Cues were incorporated into our research as ASHA lends objective
support to its contention that the use of cueing systems is a crucial
component of dysphagia intervention success, as determined by a
decrease in the occurrence of aspiration in dysphagia populations [32].
Therefore, employing the use of cueing systems is seemingly beneficial
in its effort to maximize the respiratory safety of individuals with
dysphagia while maintaining nutrition and quality of life.

Each session addressed one of the following strategies: chin down
posture, cyclic ingestion compensation, head turn posture, or bolus size
regulations, as determined to be clinically effective via initial clinical
dysphagia assessment. The chin down/chin tuck position requires the
patient to direct the chin toward the chest prior to swallowing the
bolus to facilitate clearing of food residuals in the vallecular space and
to more adequately protect the airway from bolus entry. Head turn
position requires the patient to turn the head/neck to either the left
or right side prior to swallowing the bolus. In the case of hemiparesis
secondary to CVA, turning the head toward the weaker side has been
shown to direct the bolus through the pharynx via the stronger side of
the swallowing mechanism, hence minimizing the risk of entrance into
the airway [33]. Cyclic ingestion requires the patient to alternate the
intake of solids and liquids at prescribed intervals with the intention
of clearing the pharyngeal residuals at risk of entering the airway and
facilitating improved bolus transit through the esophagus [33]. Lastly,
bolus size alteration/regulation requires the patient to independently
regulate the size of the bolus to a specific amount, or to self-feed at a
slower rate during feeding in order to maximize swallowing safety [33].

The risk of aspiration during eating for participants, was a risk
projected to be reduced during therapy sessions, since dysphagia
intervention and the use of safety strategies have been determined to
significantly decrease the likelihood of aspiration while facilitating
improved swallowing safety [32]. These strategies were predetermined
to be beneficial to the patient via clinical assessment, which is the
long-standing method for strategy selection [34]. Should any concerns
about subject safety arise, they would be immediately addressed by
the attending medical staff, as is standard site protocol for all therapy
sessions.

The specific swallowing strategy that was determined for each
participant was included in the following clinical goal consistent with
the practice of dysphagia intervention [5]:

Following clinical instruction, the participant will demonstrate the
targeted swallowing strategy given gradually fading visual and auditory
cues with greater than or equal to 80% accuracy (12 of 15 trials).

Fifteen oral intake trials were assessed as this was the minimum
number of trials achieved by each participant. It is this goal that became
the focus of each intervention session, with the subsequent collection of
data in order to determine whether the goal was achieved.
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Figure 1. Study protocol flowchart

The investigation was conducted in a designated therapy area
of a sub-acute/ long-term medical center, featuring the clinician in
either the face-to-face or tele-dysphagia format. Each participant was
seen for only one session following a brief training period to finalize
candidacy, thus no follow up was initiated. Sessions were conducted
by two certified speech-language pathologists-the principal investigator
and an attending speech-language pathologist. All sessions were
recorded and viewed by a third certified speech-language pathologist
for inter-rater reliability. In the face-to-face setting, the clinician was
present in the therapy room, seated approximately three feet directly
across from the participant in the therapy room during the participant’s
snack or mealtime. The food tray from which the participant self-fed
was at a distance necessary for independent oral intake, which was
approximately three to six inches from the seated edge of the table.

Each trial tele-dysphagia session was conducted between the
clinician and the participant targeting their specific swallowing strategy
using the Macintosh FaceTime videoconferencing system to allow for
a real-time interaction, as well as VSee, a HIPAA-compliant, encrypted
telehealth application that ensured participant confidentiality [35].
The participants were given a brief orientation to the equipment
upon which they were required to demonstrate sufficient ability to
see and hear the video / audio signal and respond to commands. In
the tele-dysphagia setting, the clinician was located in a remote site,
interacting with the participant via Facetime/Vsee video conferencing
applications. The participant was seated three feet directly across from
a twenty-one-inch computer screen, which allowed for two-way video/
audio communication, with the same food setup as their face-to-face
study counterparts.

In both settings, the primary medical personnel were present
throughout the session to ensure the safety of the participant; with
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immediate intervention on standby should any concerns arise. In
the course of the investigation, no participants were observed to
have respiratory distress in the course of the session; additionally,
all participants were reported by the primary medical staff to have
unchanged, stable respiratory status.

Results

A total of thirty participants were recruited between July 2014
and December of 2014. Of the fifteen participants randomly assigned
to receive tele-dysphagia intervention and the fifteen participants
randomly assigned to receive face-to-face intervention, all were able to
tolerate the entire session to which they were assigned. The length of
each session was varied depending on the intake rate of the particular
participant with a range of 25 to 65 minutes; however, only the first 15
trials were used as data to ensure reliability. 15 oral intake trials were
assessed as this was the minimum number of trials achieved by each
participant. The session concluded after the intake (meal).

A mixed-design analysis of variance was conducted to examine if
there were main effects of cue, gender, delivery type, etiology, or age
on participant responses (and/or interaction effects) among them.
The cue was treated as a within-subject (repeated) factor with two
categories (with cues and without cues) as each participant’s outcome
was repeatedly measured both with cues and without cues. On the
other hand, the remaining variables (gender, delivery type, etiology,
and age) were treated as between-subject factors with two categories
each; specifically, (a) gender (female vs. male), (b) delivery type (tele-
dysphagia versus face-to-face), (c) etiology (CVA vs. TBI), and (d) age
(< 70 versus 2 70 years old).

As shown in Table 1, the results indicated there was a significant
within-subject effect of cues
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Table 1. Result of mixed-design analysis of variance

Source df F p
Cues 29 14.99 0.001
(a) Gender 25 0.07 0.8
(b) Delivery 25 1.36 0.26
(c) Etiology 25 0.38 0.54
(d) Age 25 0.49 0.49

df = denominator degrees of freedom

(F (1, 29) =14.99, p =0.001) on participant responses. However,
there were no significant main effects of between-subject factors
(gender, delivery type, etiology, or age) on participant responses. To
ensure that the effect of cues did not interact with the between-subject
factors, two-way interaction effects were additionally tested. There were
no interaction effects between cues and any of the four factors with
respect to participant responses.

In order to determine if tele-dysphagia as a service delivery method
demonstrated a significant difference when compared to a traditional
face-to-face method (with respect to services given with cues or
without cues) two independent t-tests were conducted. First, a t-test
was conducted by treating a total score to the services with cues as a
dependent variable and a service delivery method as an independent
variable with two categories: tele-dysphagia (n=15; study group) or
face-to-face (n=15; control group). As shown in Table 2, the result
suggested that there was no significant difference in the mean scores
from tele-dysphagia method (M=9.67, SD=3.74) as compared to face-
to-face method (M=9.00, SD=2.70), t (28) =- 0.56, p=0.580).

Second, another t-test was conducted by treating a total score to
the services without cues as a dependent variable and a service delivery
method as an independent variable with the two categories (Table 2).
Similar to above, it was found that there was no significant difference
in the mean scores from tele-dysphagia method (M=3.93, SD=4.65)
as compared to face-to-face method (M=4.20, SD=4.13), t (28) =0.17,
p=0.870). Similarly, there were no differences due to gender (Table 3)
or injury type (Table 4) in the participant responses (regardless of the
use of cues or not). Tables 5-8 indicate that there was no effect of gender or
injury type either within the FTF group or within the tele-dysphagia group.

Next, we examined if there was any difference between services
provided with cues and without cues with respect to participant
responses. For this, we conducted a dependent sample t-test; we treated
a total score of participant responses as a dependent variable and the use
or absence of cues as an independent variable with the two categories
‘with cues” and ‘without cues? Findings shown in Table 9 indicate that
the mean scores to services provided with cues lead to significantly
greater outcomes than the services without cues.

Inter-rater reliability was determined for each individual item
(given a 0/1 score to indicate a positive or negative response, with or
without cues) via a Cohen’s kappa coeflicient [36] in order to measure
the degree of agreement between the two raters. Findings indicated a
kappa statistic of k=1 for all items, given a 100% agreement for all trials.

In the tele-dysphagia group when using cues among the 15 trials
in total, all participants demonstrated positive responses with cues at
least 3 times, as shown in Table 10. Four participants (26.7%) showed
positive responses 13 out of 15 times most often. Table 11 indicates that
when cues were not used, seven participants (46.7%) showed no (or
negative) responses most often.

For the face-to-face group, when using cues, among the 15 trials
in total, all 15 participants showed their positive responses at least 4
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times. As shown in Table 12, participants showed the positive responses
6 (20%), 9 (20%), and 11 (20%) out of 15 times most often. When cues
were not used, as displayed in Table 13, seven participants (33.3%)
showed no (or negative) responses most often.

Given the 30 participants, 87% of the tele-dysphagia participants
achieved their clinical goal (>=80%), while 80% of the face-to-face
participants achieved this goal. As illustrated in Table 14 and 15, both
modes of service delivery facilitated effective and successful outcomes, with
tele-dysphagia demonstrating slightly increased effectiveness (7%).

Discussion

The results of independent t-tests comparing face-to-face and tele-
dysphagia delivery modes did not demonstrate a significant statistical
difference. These results provide validation for the use of tele-dysphagia
services in cases where face-to-face dysphagia intervention is not an
option due to factors such as mobility or distance - though it should
be noted that these results are limited to the specific safety strategies
investigated.

Table 2. Independent t-tests comparing treatment and control groups (n = 30)

Face-to-face (n=15) | Tele-Dysphagia (n=15)

Score M SD M SD t p
With Cues | 9.00 27 9.67 374 -0.56 0.580
Without 420 413 3.93 4.65 0.17 0.870
Cues

df =28 for both tests

Table 3. Independent t-tests comparing gender difference (n = 30)

Female (n=18) Male (n=12)
Score M SD M SD t p
With Cues 9.78 3.47 8.67 2.8 0.92 0.364
Without 15 5 4.51 5.08 3.98 -1.05 0.301
Cues

Table 4. Independent t-tests comparing injury types (n = 30)

CVA (n=21) TBI (n=9)
Score M SD M SD t p
With Cues | 9.48 328 9 324 037 0.717
Without 3.9 436 4.44 4.48 031 0.76

Cues

Table 5. Independent t-tests comparing gender difference within FTF group (n = 15)

Female (n=9) Male (n=6)
Score M SD M SD t p
With Cues | 9.22 3.23 8.67 1.86 038 0.711
Without 5 56 467 5.17 331 073 0.479
Cues

Table 6. Independent t-tests comparing gender difference within tele-dysphagia group (n
=15)

Female (n=9) Male (n=6)
Score M SD M SD t p
With Cues 10.33 3.81 8.67 3.72 0.84 0.417
Without 322 463 5 49 0.71 0.489
Cues

Table 7. Independent t-tests comparing injury types within FTF group (n = 15).

CVA (n=12) TBI (n=3)
Score M SD M SD t p
With Cues | 9.33 281 7.67 2.08 0.95 0.358
Without |5 ¢ 42 6.67 321 117 0.262

Cues
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The results of the mixed-design analysis of variance shown in Table
1 indicate that there were no significant main effects of between-subject
factors on participant responses regardless of delivery mode. In an
examination of the data, one can conclude that both tele-dysphagia and
face-to-face modes of service delivery can provide comparable clinical
results regardless of participant gender, age, or etiology.

Conversely, the mixed-design analysis of variance demonstrated
a high within-subject effect when a comparison was made between
services provided with and without cues, in both face-to-face and
tele-dysphagia delivery modes. The cue is treated as a within-subject
(repeated) factor with two categories (with cues and without cues) as

Table 8. Independent t-tests comparing injury types within tele-dysphagia group (n = 15)

Table 13. Measures of effectiveness: face-to-face without cues

Participant Responses without Cues

. Number of Valid Cumulative
Positive responses .. Percent
participants Percent Percent
0 5 333 333 333
1 1 6.7 6.7 40
2 1 6.7 6.7 46.7
3 1 6.7 6.7 533
. 5 1 6.7 6.7 60
Valid
6 1 6.7 6.7 66.7
8 1 6.7 6.7 733
9 3 20 20 933
11 1 6.7 6.7 100
Total 15 100 100 -

CVA (n=9) TBI (n=6)
Score M SD M SD t P
With Cues 9.67 4 9.67 3.67 0 1
Wclt:‘;“t 433 477 333 4.84 0.4 0.7
Table 9. Paired t-test comparing service delivery types (n = 30)
With Cues Without Cues
M SD M SD t p
9.33 3.22 4.07 4.32 3.87%** 0.001
df =29 ; ***=p < .001
Table 10. Measures of effectiveness: tele-dysphagia with cues
Participant Responses with Cues
Positive responses Nurfnl.)er of Percent Valid Cumulative
participants Percent Percent
3 2 133 13.3 13.3
6 2 13.3 13.3 26.7
8 2 133 133 40
Valid 11 3 20 20 60
12 1 6.7 6.7 66.7
13 4 26.7 26.7 933
14 1 6.7 6.7 100
Total 15 100 100 -

Table 11. Measures of effectiveness: tele-dysphagia without cues

Participant Responses without Cues

Lo Number of Valid Cumulative
Positive responses .. Percent
participants Percent Percent
0 7 46.7 46.7 46.7
2 1 6.7 6.7 53.3
3 1 6.7 6.7 60
Valid 6 2 133 133 73.3
9 2 133 133 86.7
12 2 133 133 100
Total 15 100 100 -
Table 12. Measures of effectiveness: face-to-face with cues
Participant Responses with Cues
Lo Number of Valid Cumulative
Positive responses .. Percent
participants Percent Percent
4 1 6.7 6.7 6.7
6 3 20 20 26.7
7 1 6.7 6.7 333
. 9 3 20 20 533
Valid
10 2 133 133 66.7
11 3 20 20 86.7
13 2 133 133 100
Total 15 100 100 -
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Table 14. Achievement of clinical goal, tele-dysphagia participants (87% achieved goal)

Goal achieved (>=12 of 15 Goal not achieved

Participant #

trials) (<12 trials)
2 15 of 15 -
4 13 of 15 -
6 13 of 15 -
8 150f 15 -
10 - 11 of 15
12 150f 15 -
14 14 of 15 -
16 14 of 15 -
18 14 of 15 -
20 14 of 15 -
22 14 of 15 -
24 - 11 of 15
26 13 of 15 -
28 13 of 15 -
30 15of 15 -

Table 15. Achievement of clinical goal, face-to-face participants (80% achieved goal)

Goal achieved (>=12 of 15 Goal not achieved

Participant # trials) (<12 trials)
1 15of 15 -
3 13 of 15 -
5 13 of 15 -
7 150f 15 -
9 _ 110f 15
I _ 9of 15
13 12 of 15 -
15 12 of 15 -
17 150f 15 -
19 150f 15 -
21 150f 15 -
23 13 of 15 -
25 14 of 15 -
27 150f 15 -
29 - 11 0f 15

each participant’s outcome was repeatedly measured both with cues
and without cues. In the within-subject design, studying multiple
outcomes (15 trials) for each participant allows each participant to
be an individual control (e.g., the investigator can remove subject-to-
subject variation). Findings determined that the use of cues resulted
in a significant increase in the positive responses in both the face-to-
face and tele-dysphagia groups, validating not only the use of cues to
improve positive outcomes, but also to validate tele-dysphagia as an
alternate service mode.
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Evidence contributing to the reliability of this investigation, thus
far, is limited solely to the results of this study as demonstrated by
results from the mixed-design analysis of variance. For example, the
between-subject effect demonstrates no significant main effects with
regard to gender, delivery type, etiology, or age, which offers some
evidence of reliability; however, this study would need to be repeated
with additional groups in order to truly substantiate this claim.

Effectiveness was additionally demonstrated during a comparison of
clinical goal achievement in both groups, with the tele-dysphagia group
achieving slightly higher outcomes (87% of tele-dysphagia participants
versus 80% of face-to-face participants). One could therefore conclude
that the tele-dysphagia mode of intervention is as effective as the face-
to-face mode given a standard dysphagia intervention goal [10].

Study limitations

The fact that the principal investigator was one of the two clinicians
involved in data acquisition may lend itself toward study bias. This
was an unforeseen circumstance, due to billing requirements of the
medical center / investigation site, which appropriately declined to bill
for the dysphagia services provided during this study. Subsequently, the
attending speech-language pathologist was periodically unavailable to
participate in this investigation. Having an additional certified clinician
analyze all trials for inter-rater reliability served as an attempt to
minimize study bias.

It is important to note that a crucial element of successful tele-
dysphagia is the presence of an additional individual at the participant
site to troubleshoot issues with the telepractice equipment and ensure
participant safety. Although detailed safety precautions were employed
for this investigation, it may be difficult for dysphagia practitioners
to generalize or establish the same degree of safety for their patients.
Additionally, this investigation was limited to a primary medical
diagnosis of either CVA or TBI, which limits generalization of findings
to these populations.

Participants in a tele-dysphagia mode of service delivery can only
interact in visual and auditory modes. Since face-to-face dysphagia
assessment and intervention frequently incorporate tactile observations
[37], current intervention practices via tele-dysphagia would need to
be limited to visual and auditory observations and interactions, which
could potentially influence outcomes negatively. For example, certain
strategies, such as the double swallow strategy [33] or a prep set strategy
[33] were not chosen for this study given that participant responses
may not be accurately perceived via video / audio alone. Subsequently,
this may limit current tele-dysphagia intervention sessions to those
that only require visual and auditory observations, though one cannot
exclude that future advances in technology may allow for monitoring
of tactile input.

Conclusion

This investigation was proposed and initiated because a review
of the literature has established two primary considerations: a clearly
defined need for tele-dysphagia services given projected geriatric and
dysphagic population trends; and, limited research determining the
reliability, validity and effectiveness of tele-dysphagia intervention.
Although the results of this investigation profess to expand upon the
current knowledge base by validating the use of tele-dysphagia for
intervention, future studies should ideally feature a larger sample size
and target a greater variety of populations in order to allow for a greater
generalization of information. Further, outcomes regarding the type
of swallowing strategy selected could be studied. As outlined above,
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another consideration for future research would be the investigation
of improved audio and visual signals during tele-dysphagia sessions,
as well as an investigation of the potential for the immediate transfer
of tactile input, since palpation of the larynx features prominently in
face-to-face dysphagia assessment and intervention [33]. This could
potentially allow for a more comprehensive assessment, as well as for
the instruction and monitoring of a greater number of safety strategies.
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