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Previous research indicates congenital disabilities may have similar physical and
cognitive outcomes to circumstantial disabilities encountered by workers in occupational tasks.
There have been a number of studies conducted on assistive technology (AT) design for
persons with disabilities that can be also applied to healthy workers who function in extreme
environments. Our previous studies (previously funded by the Thailand Research Fund (TRF))
preliminarily identified correspondences between physical conditions of agricultural workers
(rice farmers) and persons with congenital or disease-related disabilities (cerebral palsy (CP)).
The studies found the farmers and CP participants to be potentially associated in terms of:
foot pronation and knee valgus prevalence; knee pain perception and; foot and knee
musculoskeletal impairments related pain. Through our previous studies, designing dual-use
AT for working populations with MSDs and disabled populations was proved to be possible.
This study aims to develop and preliminarily test a prototype of novel AT to target specific
physical conditions and MSDs of knees and feet for rice farmers based on technology for CP
populations.

In this study, we conducted additional examination of symptoms and causes of
musculoskeletal and disability conditions of lower extremity (LE) in 24 CP patients (age: 13.4 +
2.3 years) with spastic diplegia. In line with previous preliminary results of the CP and farmer
investigation, CP participants were found to exhibit similar characteristics of deformity, pain
perception and origin of pain. The comparison results of farmers and CP participants confirmed
the association between two populations, as previously identified in our preliminary study.
Moreover, results of additional experiment, comparing muscle activity between when farmers
walking on rigid and muddy ground, showed muddy ground to induce significantly higher levels
of biceps femoris (BiF; knee flexor) and gastrocnemius (GA; ankle plantar flexor) muscle
exertion, as compared with rigid ground. Therefore, knee and foot impairments and MSDs were
emphasized in the development of our AT designs to prevent risk of LE injury for both farmer
and CP populations.

The reviews of current orthotic technologies indicated a flexible ankle-footwear with
corrective insoles to be a possible intervention to farmers in rice cultivation work. Biopolymer
and natural rubber were selected as potential materials for AT design for farmers. Based on
mechanical and chemical property tests, the ratio of biopolymer to rubber that was suitable
for use in muddy areas was 3:2. The mixture of such materials was then developed as a
prototype of AT in a form of footwear. The AT was equipped with corrective insoles designed

using foot scanning technology and rapid prototyping to provide individual correction of foot



deformation. Experimental study was conducted with participants with foot pronation to
compare muscle activity during simulated planting task with: barefoot, wearing common boots
and wearing AT footwear. Results showed that during lifting the feet off the muddy ground,
the AT footwear required the lowest levels of GA muscle exertion and lower levels of BiF
muscle, as compared with wearing common boots. In addition, the AT footwear induced the
lowest levels of tibialis anterior (TA; used to decelerate foot pronation) while standing on the
mud. Therefore, the AT footwear proposed in this research provided a potential intervention

for reducing and preventing risk of LE injury for farmer in their occupational tasks.
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