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Sources
• To ensure that this presentation is up-to-date, information was 

collected from sources in April 2022.
• Therapy ideas and treatment suggestions were created by Dr. 

Brittany Krekeler, using the evidence presented here along with 
their clinical experience and expertise.



A Little About Me…
Dr. Brittany Krekeler is a clinician-scientist 
and Principal Investigator of the Dysphagia 
Rehabilitation Laboratory. Her clinical 
practice focuses on treatment of dysphagia 
in individuals with neurological conditions 
and dysphagia of non-specified source. 

Through interdisciplinary collaboration, the 
Dysphagia Rehabilitation Lab aims to 

investigate and improve current treatments 
available and explore alternative strategies to 
improve swallowing ability and quality of life 

for those with dysphagia



Learning Objectives

Understand

Understand the 
principles of 
strength training as 
applied to 
dysphagia-specific 
exercises

Describe 

Describe the 
importance of dose 
in dysphagia-specific 
exercise

Create

Effectively evaluate 
the evidence 
available to create a 
patient-specific 
rehabilitation 
program



Goal of Exercise-Based Interventions
Alter muscle biology to achieve changes in muscle physiology (function)



Types of Exercise Interventions 
Endurance (Aerobic) Resistance (Anaerobic)

Can last from 
minutes to 
hours, and 

makes use of 
high-repetition 
actions at low 
resistance to 

maximize 
changes in 

skeletal muscle 
oxidative 
capacity 

Involves 
high 

resistance 
training 
with the 
goal of 

increasing 
muscular 
mass and 

power



Muscle 
Structure 
& Function

Review



Skeletal 
Muscle

Muscle Fascicle

Muscle Fiber

Myofibril



Muscle Fiber Size and Type

Review

Larger Fiber Size = Stronger Contracting
Type I Fibers = Slower Contracting, Fatigue Resistant

Type II Fibers = Faster Contracting, More Fatigable



Muscles 
Contain a 
Variety of 

Fiber 
Types



Goal of 
Resistance 

Exercise
Muscular size
Power (force + 

speed)

Alterations in fiber 
type and size



Progressive Resistance Training



Increasing Intensity

”Engaging in exercise that is not intense 
enough to push the system beyond the 

level of activity to which it is accustomed 
will not result in adaptation. The exercise 
task must exceed usual levels of activity 

and be performed for an adequate 
duration (within a session and over time) 

to trigger the need for change in the 
system’s response “Burkhead et al. (2007)

Mechanical or resistive load 
placed on the system



Progressive 
Resistance  

Increasing the load 
placed on a muscle 
progressively over 
time to continue 
“challenging the 

system” and 
maximizing gains

Burkhead et al. (2007)



Increasing
Repetitions 
& 
Frequency

Total sets completed 

Number of repetitions 
performed in sequence

Number of days of exercise per 
week

Burkhead et al. (2007)



Components of Exercise Dose in Dysphagia 
Treatments 

Intensity

% Max
Length of hold

Repetitions

# actions 
per set

Frequency

# sets / day
# days / week

Duration
Length of ProgramAmerican College of Sports Medicine. (2009)



Exercise-Based Treatments 
for Dysphagia 



Exercise-Focused
Dysphagia Rehabilitation

Swallowing 
Exercises

Involve the act of 
swallowing as a 
part of the 
exercise or 
maneuver

Non-Swallowing 
Exercises

Do not involve 
the act of 
swallowing as a 
part of the 
exercise or 
maneuver

Langmore & Pisegna (2015)



Use it or Lose It

Use it and Improve It

Specificity

Principles of Neuromotor Rehabilitation

Langmore & Pisegna (2015)

Swallowing Exercises



Task Specificity
“The greatest gains for a particular 
activity are elicited when the training 
task resembles the end-goal as 
much as possible. Therefore, if 
becoming a better runner is the goal, 
then running should be the training 
task; if improved swallowing is the 
goal, then swallowing would be the 
optimal training task."

Burkhead et al. (2007)



Non-Swallowing Exercises
“Strengthen specific muscle groups…then 

transfer gains to the act of swallowing”

Langmore & Pisegna (2015)

üEasier to measure and manipulate 
components of exercise dose

ü Easier to learn
üAvailable to patients who are NPO
?  Efficacy?

Transference



Transference

Engaging in rote practice of specific 
movements (e.g. “drills”) may 
positively affect execution of a 
dynamic activity (e.g. actual 
performance). It’s postulated that 
exercise practice may be improving 
somatosensory processing, 
optimizing neuromuscular firing 
patterns, and affecting other 
complex neural, biochemical, and 
hemodynamic systems activated 
during exercise that result in 
widespread effects paralleled in 
actual performance of an activity.

Burkhead et al. (2007)



Dose in Dysphagia 
Exercise 

Interventions



Components of Dose
Intensity

% Max
Length of hold

Repetitions

# actions 
per set

Frequency

# sets / day
# days / week

Duration
????



Evidence Behind 
Current Clinical 

Practice

American College of Sports 
Medicine (2009)



Resistance Exercise
Intensity

60-70% 1-
RM
% Max

Length of hold

Repetitions

8-12 Reps

# actions 
per set

Frequency

2-4x/day
2-3 

days/week

Duration
8-12 Weeks American College of Sports Medicine (2009)



Limb vs 
Cranial 
Muscle 
System

•Unique fiber types 
• Functional capacity
•Contractile properties and 

fatigue resistance
•Anatomy and attachments
• Innervations and motor units



Dysphagia Exercise Dose



“While exercise 
techniques and 
maneuvers are 
available to the 
dysphagia clinician, 
the optimal dose (i.e. 
number of sets and 
repetitions over a 
set amount of time) 
has not been 
determined.”

“The field is still unclear on 
how much, how often, 
and how intense the 
exercises should be. An 
expert panel at the 2011 
ASHA conference clearly 
stated, ‘We don't know!’”

Burkhead et al (2007), p. 
258

Langmore & Pisegna (2015), p. 224

Evidence Behind Current Clinical 
Practice



“How-To” 

Dosing in 
Clinical 
Practice

Identify 
Impairment

Patient 
Population

Co-
Morbidities Patient Goals

Patient 
Safety

Exercise 
Dose

Adherence
Krekeler et al. (2021)



Patient-Specific Dosing

Borg Rating of Perceived 
Exertion

My Current Clinical Practice

0 5 10
Target 7-8 

Effort
“Really Hard”

Borg, G. (1998)



Treatment Duration and 
Re-assessment

• Set a period of time you expect to see results
• Select an outcome measure you will use to 

determine “treatment efficacy”
• Re-assess
• Determine if alternative approach is needed



Patient Adherence

Health Patient Contextual

Krekeler et al. (2020)

qOverall Health
qCare Setting
qAccess
qTreatment Type
qMode of Delivery

qDemographics
qPersonality 
qPerception
qSelf-Efficacy
qMotivation
qReadiness for change
qHealth Literacy
qTechnological 

knowledge

qProvider Traits
qCommunity
qSocial
qTechnological 

support



Summary

Principles of 
Strength Training

Dosing Is 
Important Patient-Specific
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Questions?Questions?

Contact
krekelby@ucmail.uc.edu


