
Assessments (every three weeks) with SLP via telerehabilitation.

METHODS

OBJECTIVE

To develop long-term speech therapy for daily use for Parkinson’s 
Disease patients with Hypokinetic Dysarthria through analysis of 
efficacy, accessibility, and motivational factors of well-known treatments

An estimated 90% of Parkinson’s Disease (PD) patients have 
progressively worsening speech impairments that impact their quality of 
life.1 Currently, well-known speech therapies have offered short-term 
improvements for PD patients, but these improvements have 
demonstrated to fade upon treatment completion, underlining the 
importance of long-term management techniques. Factors such as 
physical accessibility and long-term motivation provide limitations in 
successfully administering a long-term therapy.

1. What set of exercises is the most beneficial for the improvement of 
speech, and does the addition of cognitive exercises provide further 
improvement? 

2. Can online administration of therapy be equally efficient as in-
person therapy? 

3. What is the best strategy to maintain PD patients consistently 
engaged and motivated? 

The Lee Silverman Voice Treatment (LSVT) LOUD has been the most 
widely effective in improving symptoms of speech impairments.2 LSVT 
LOUD is an intensive, high-effort therapy, consistent with the principles of 
motor learning, skill acquisition, and neural plasticity3 that targets the 
modification of vocal loudness.4 LSVT LOUD and other therapies 
primarily focus on motor impairments, but cognitive impairments, which 
may contribute to disruptions in speech planning, are rarely considered.5

A between-subjects single blind randomized controlled study. 
Participants will be evenly distributed among five treatment 
intervention groups. Five trained and experienced speech-language 
pathologists (SLP) will be randomly assigned to participants within 
each of the five groups.

Design

Subjects

Procedure

The study is expected to produce the same large effect size (~1) as 
studies conducted by Ramig and colleagues6. For results to yield 
significant results (β = .8), incorporating ! = 0.05 and five comparisons, 
two-tailed tests, an estimated 20 participants are required per group 
(yield of 100 participants total). 

Consists of a baseline assessment followed by progress assessments 
(every three weeks), and a total of four sessions/week for treatment for 
three months.

Table 1: Outcome Measures for Assessments
OUTCOME MEASURES

TREATMENT

An Assessment of Efficacy, Accessibility, and Incentivizing Factors of Conventional 
Speech Therapies for Hypokinetic Dysarthria in Parkinson’s Disease for the 

Development of an Optimal Long-Term Speech Treatment 

Comparison measures
Efficacy: Outcome measures of Intervention 1, 2, and 3 will be 
compared in order to evaluate the impact of cognitive exercises on 
improvement of speech impairments in PD. Intervention 2 serves as a 
control to verify that participants’ outcomes in Intervention 3 are not due 
to their extended session time.
Accessibility: Outcome measures of Intervention 3 and 4 will be 
compared in order to evaluate the efficiency of a more accessible at-
home speech therapy compared to in-person therapy.
Incentivization: Outcome measures of Intervention 3, 4, and 5 will be 
compared to assess whether a game design for speech therapy can 
incentivize PD patients to commit to the therapy in the long-term.

BACKGROUND

PURPOSE

The Game Interface (Intervention 5 Environment)
Designed to incorporate components that offer autonomy, competence, 
and relatedness, according to the Self-Determination Theory (SDT) 
(Table 3). The participant moves their avatar through a chosen setting 
using a joystick alongside the SLP avatar who guides participant toward 
locations for speech exercise completion. An example of an interaction 
with the task initiator in a supermarket setting can be seen Figure 1.

Figure 1: Task Administration in Supermarket Setting

Table 3: SDT Components Incorporated into Game Design

STATISTICAL ANALYSIS
• Paired t-tests: For comparison between each participant’s 

assessments for all measures. This will provide information on 
each participant’s progress throughout treatment 

• Multiple regression analysis: For assessment of contribution of 
age, baseline classification of speech impairment, severity and 
duration of PD at baseline, and intervention type, on participants’ 
change in performance when assessed. Will enable the 
evaluation of  which predictor variables have a statistically 
significant effect on a given outcome variable 

HYPOTHESES
1. The addition of cognitive exercises to speech treatments will 

improve speech symptoms more so than current treatments, 
specifically for facets relating to quick thinking when conversing

2. Online administration of therapy compared to in-person 
administration of the same therapy will produce insignificant 
differences in improvements within each intervention

3. Game-based administration of speech therapy will raise satisfaction 
and overall happiness ratings, thereby raising the likelihood of 
participants continuing this type of therapy consistently in the future.
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Table 2: Summary of the Five Interventions


