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Development of a Prototype Tongue Strength Measurement Device and Evaluation
of the Test—Retest Reliability of Tongue Strength and Isometric Endurance:

A Psychometric Study
- -
Peyman Amirifar! ""blfﬂed Godesan Marziyeh Poorjavad? P“b'\med i

Original Article
Abstract

Introduction: The tongue plays a vital role in swallowing and speech, and neurological disorders such as stroke may
cause tongue weakness and functional impairment. Conventional tongue strength assessment is predominantly
qualitative and dependent on clinical judgment, limiting its ability to quantify tongue pressure and monitor functional
changes. Given the lack of commercially available tongue-strength measurement devices in Iran, this study aimed to
design and develop a prototype device and to evaluate the test—retest reliability of tongue-strength and isometric-
endurance measurements in healthy young adults.

Materials and Methods: The study comprised two phases. In the first phase, a prototype device was designed and
developed. In the second phase, the test-retest reliability of tongue strength and isometric endurance measurements
was assessed in 50 healthy young adults.

Results: A device incorporating a thin, flexible sensor was developed. The device was easy to use in healthy
individuals and was designed to measure four indices of tongue function: strength, isometric endurance, isotonic
endurance, and power. Test—retest analysis demonstrated statistically significant agreement between measurements
obtained at the two assessment sessions for both tongue strength and isometric endurance. The intraclass correlation
coefficients were 90% for tongue strength and 91% for isometric endurance.

Conclusion: The prototype was designed to assess four indices of tongue function: strength, isometric endurance,
isotonic endurance, and power. The reliability assessment demonstrated very high reproducibility of tongue strength
and isometric endurance measurements in healthy young adults. Further studies are needed to examine reliability in
older adults and in individuals with oropharyngeal impairments, and to establish the validity of measurements
obtained with the device.
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