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Mechanical environments of pelves differ between standing and sitting postures. In standing postures,
loads are applied from femora to pelves and lumbar spines via hip joints, while in sitting postures, the
loads from ischial tuberosities of buttocks to the lumbar spines [1]. This mechanical transmission
indicates that the loads when standing are applied slightly in the lateral direction, creating a mechanical
environment in which the hip bones pinch the sacroiliac joints. In addition, when sitting, the pelvis tilts
backward, and the lumbar lordosis is lost, which is one of the factors that increases the load on the lower
back. Therefore, in order to reduce sitting-related pain by improving the lower back stress environment,
we aim to apply a load to a pelvis in the lateral direction and support the forward tilt of the pelvis by
providing slopes on a seat pan. In this study, we analyzed the stress environment on the lower back due
to the seat designs using finite element analysis (FEA) and seat pressure distributions measured on a
participant. The FEA results showed that the direction of the seat reaction force changes when the seat
pan has slopes, confirming the validity of the concept of the seat designs. The distribution of seating
pressure measured on participants was similar to that in the FEA; however, in the device prepared in
this study, a load was applied to the ischial tuberosities, creating a mechanical environment in which the
sacroiliac joints separated, suggesting that the position of the pelvis in contact with the seat pan is

important in our proposed seat design.

[1] Kapandji, The physiology of the joints 3, Churchill Livingstone, 1974.



