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Abstract

Previous research has found that congenital disabilities may have similar physical and
cognitive outcomes to circumstantial disabilities encountered by workers in occupational tasks.
The nature of certain work environment can lead to healthy worker performance comparable to
a disabled population. Many assistive technology (AT) designs for persons with disabilities have
been applied to ordinary users operating in extreme environments. Conversely, interventions
designed to prevent worker disadvantage in extreme conditions may have utility for non-
occupational disabled populations. Therefore, the study of physical conditions of occupation-
induced musculoskeletal disorders could provide insight on congenital disabilities and support
novel AT design.

Our previous research revealed a need for ergonomics interventions and ATs for Thai
rice farmers, including an observed musculoskeletal disorder (MSD) prevalence of 10.29-
73.31%. In this study, we conducted a series of studies to examine symptoms and causes of
musculoskeletal and disability conditions of lower quadrant (LQ) in 300 rice farmers (age: 45.13
+ 11.5 years) from Khon Kaen, Thailand. Results showed a high prevalence of malalignment in
lumbar hypolordosis (53.08%), foot pronation (20.89%) and knee valgus (18.49%). Analysis of
risk factors indicated that years of farming experience were associated with these specific knee
and foot malalignments (odds ratio = 1.04-1.06); but not the back. Therefore, all subsequent
analyses were conducted without the back conditions. Within the cultivation process, ergonomic
screening results identified the planting activity to pose the highest risk level due to awkward
posture, excessive force and repetitive motion. Related to this, farmers also perceived the
highest hip and knee pain (score of 6.08/10 and 3.55/10 respectively) during planting activity.
Physical examination of functional and diagnostic tests indicated that the origins of pain were
due to impairments of knee joint (54.61%) and lower extremity (LE) muscles (hamstring
(36.18%), quadriceps (30.38%), and gastrocnemius (26.28%)).

A preliminarily mapping of such occupation-related conditions to congenital disabilities,
specifically cerebral palsy (CP) patients, was also conducted in this study. A CP population was
selected due to CP orthopedic problems usually being overlooked or over-treated with surgery
or heavy bracing. Less invasive orthoses are needed to promote ease of daily living tasks. Four
CP patients (age: 15.5 + 2.4 years) with spastic diplegia were recruited from the Srisangvalya
Khon Kaen School for children with special needs. Investigation of LE malalignment, perceived
pain and origin of structural damage were also conducted with CP patients. In line with results

of the farmer investigation, all CP participants were found to exhibit lumbar hypolordosis, foot



pronation and knee valgus. CP patients also perceived more pain in the hip and knee areas
(score of 6.0/10), as compared with ankle and foot (score of 3.25/10). Partially conforming with
farmer examination results, CP participant physical exams indicated origins of pain to include
impairments of knee and ankle joints. The structural origin of pain in CP participants was also
found at the hamstring and gastrocnemius muscles; but not the quadriceps muscle.

The comparison of farmers and CP participants showed that both populations can be
associated in terms of knee valgus prevalence, knee pain perception, and knee musculoskeletal
impairments related pain. Therefore, knee impairments and MSD problems should be
emphasized for further developing AT designs to prevent risk of LE injury for both farmer and
CP populations. Specific investigation in farmers found that extended repetition of stooping with
twisting posture was associated with the knee musculoskeletal impairments (odd ratio of 4.90-
8.63). Such working posture should be focused when developing AT for farmers during planting
process. This research can be used as a basis for designing dual-use AT for working
populations with MSDs and disabled populations towards improving ergonomics in work and

daily living tasks.

Keywords: circumstantial disability, congenital disability, musculoskeletal conditions, structure

malalignment, pain
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