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Introduction
• Reduced laryngeal elevation is one of the key characteristics of dysphagia, which 

may impact on swallowing safety and increase the risk of aspiration pneumonia 
(Murry et al., 2020).

• Shared anatomy and physiology between laryngeal elevation in pitch variation 
and swallowing may suggest the treatment potential of pitch elevation or pitch 
gliding on swallowing outcomes (Kim, 2010; Malandraki et al., 2011; Miloro, 
2014).

• In addition, game-based exercises may potentially increase the willingness to 
engage in home training, thereby enhancing treatment outcomes (Li et al., 2016; 
Park et al., 2019).

• However, there is limited evidence on the effectiveness of game-based pitch glide 
exercises in improving swallowing function. Hence, further investigation is 
suggested.

Objectives
1. To examine the effectiveness between game-based and traditional oromotor

exercise on improving the laryngeal elevation function in adults.
2. To investigate the adherence between game-based and traditional oromotor

exercise in adults in conducting home training.

Assuming intact laryngeal function in the healthy participants and the fixed training 
dosage for both groups, it is hypothesized that no significant difference could be 
found on the effectiveness of game-based training on laryngeal elevation, and a 
significantly higher adherence would be obtained for the game-based training group.
Methods
Participants
• Twenty-six healthy adults were recruited, of which 14 were females and 12 were 

males.
• Participants were randomly assigned to the game-based training group (n=13) 

and the traditional training group (n=13) using block randomization.

Oromotor exercises
• Participants in both the game-based and traditional group were introduced to a 7-

day home training on pitch glide (day 1 to day 7) with a suggested total dosage of 
175 pitch glide sets.

• The game-based group were given an iPad with a pitch glide game installed for 
conducting home training. The number of training sets completed was recorded 
by the iPad app for tracking of adherence.

• The traditional group was instructed to conduct the pitch glide exercise without 
the game. They were given a charting form to manually record the number of 
training sets they completed during the home training period.

• A practice round of 25 pitch glide sets was implemented in both groups to ensure 
the participants were familiar with the home training procedures.

Outcome measurements
• Baseline assessment was conducted on day 1, with post-training assessment 

completed within two days after the last training day (day 7) to evaluate the 
training effect.

• In the assessments, 10 pitch glide trials were conducted, and the pitch range of 
each trial was recorded and converted to the number of semitones for easier 
analysis.

• A post-training questionnaire was administrated in the post-training assessment 
to explore their home training experiences. This included their motivation, 
willingness to continue for long-term training, level of physical effort, level of 
pain or discomfort, and overall enjoyment. 1 was the minimum rating and 10 was 
the maximum rating.
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Results
Effects on semitone range
• Only 25 participants were included in the analysis of changes in semitone range, 

as one participant completed the training phase but was absent in the post-
training assessment.

• Independent samples t-test suggested that the gain in semitone range in the game-
based group was not significantly higher than the traditional group 
[t (23) = 0.44, p = .33].

Effects on adherence
• Independent samples t-test suggested that the percentage adherence in the game-

based group was not significantly higher than the traditional group 
[t (24) = 1.49, p = .07].

Results from the questionnaires
• Significant difference was found in 4 of the questions. The game-based group 

demonstrated a significantly higher motivation, willingness in long-term training, 
as well as overall enjoyment, and a significantly lower level 
of pain or discomfort feeling after the exercises.

Discussions

• No significant difference was found between the two groups in terms of 
effectiveness and adherence, which was partially consistent to the hypothesis.

• However, notable differences were observed in self-perceived ratings, 
particularly in training motivation, willingness to continue training and overall 
enjoyment, which could be attributed to the engaging and goal-oriented nature of 
the game.

• Limitations for this study include the small sample size with age variations 
between the two groups, and the differences in the quality of exercise 
implemented due to the lack of monitoring in the traditional group. The effects of 
varying health conditions in the assessments could also affect the reliability of 
the pitch outcomes.

Conclusion

• Overall, no significant effect was found for the effectiveness and adherence of 
game-based exercise as compared to the traditional group.

• Provided the positive self-perceived outcomes, further investigation could be 
done on the group of participants with dysphagia to further examine the treatment 
effects of game-based oromotor home training in terms of effectiveness and 
adherence.

Motivation Willingness in
LT training

Level of 
physical effort

Pain or 
discomfort

Overall 
enjoyment

Game M = 7.54,
SD = 2.47

M = 7.15,
SD = 2.85

M = 2.92,
SD = 2.78

M = 1.23,
SD = 0.60

M = 7.15,
SD = 1.57

Traditional M = 5.69,
SD = 2.53

M = 4.38,
SD = 2.53

M – 3.92,
SD = 3.04

M = 2.31,
SD = 2.06

M – 4.62,
SD = 2.36

t (24) = 1.88, 
p = .04

t (24) = 2.62,
p = .01

t (24) = -0.87,
p = .20

t (24) = -1.81,
p = .04

t (24) = 3.22,
p = .002


