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INTRODUCTION
There are regions in the world where for cultural or religious
reasons high range of motion (ROM) activities of daily living
(ADL), such as squatting, kneeling and cross-legged sitting
are common. When patients in these regions suffer from joint
disease, it is more difficult for them to be treated with joint
replacements, as not many of the current designs allow for a
high ROM. Kinematic and kinetic data is limited (3), which is
why it is necessary to study high ROM ADL. It was not
known if high ROM activities would be following the same
kinematic and kinetic patterns in different regions, which is
why data was collected from more than one specific group.
This study discusses data from subjects from Hong Kong and
Chennai in India, and looks at differences between the two
populations.
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METHODS
In Hong Kong there were 8 female and 3 male subjects
assessed. Their mean age was 50.2 years (SD 7.8), the mean
mass was 59.3kg (SD 9.9), and the mean height 158.4cm (SD
10.3). In Chennai there were 10 female and 20 male subjects.
Their mean age was 48.1 years (SD 7.6), the mean mass was
57.1kg (SD 10.2), and the mean height 158.6cm (SD 7.3). The
kinematics were recorded with a Fastrak system (Polhemus),
and the ground reaction forces with an non-magnetic force
platform (AMTI). The trials were split into a phase going with
gravity into the posture, and against gravity out of the posture.
Each phase was then normalized to 100%, so that the data can
be compared (1).
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CONCLUSIONS
The kinematics of how the subjects in Hong Kong perform
high ROM ADL are different from subjects in Chennai, India.
Some of these differences are over 30 degrees. The Hong
Kong subjects use less knee flexion, but more hip flexion.
Reviewing the position of the sacral marker showed that the
compensation of the lower hip angles is mostly taking place in
the lower region of the back (2). It is important to be aware of
the differences how high ROM ADL are performed in
populations with different cultural and religious backgrounds
when artificial joints are developed for these persons, so that
the technical ROM of the implant is sufficiently large.
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Figure 1: Hip and knee rotations for squatting heels down of
Hong Kong subjects.
Table 1: Maximum hip and knee flexion angles for three ADL
of the Hong Kong and Chennai subjects.

RESULTS AND DISCUSSION
The mean curves with the standard deviations (+/- 1SD) for
the hip and knee angles of the squatting with heels down
activity, is shown in Figure 1 for the Hong Kong subjects. It
shows the flexion/ extension, abduction/ adduction and
external-/ internal-rotation curves. The differences between
the Hong Kong and Chennai subjects are mainly in the
flexion/ extension movement, which is why only those are
summarized in Table 1 for other activities. The kneeling data
is not added here, since both groups indicated that it is not an
activity that they would do frequently. This, of course would
be a very important ADL in Muslim populations. The data in
Table 1 shows that the Hong Kong subjects had a higher
flexion maximum at the hip as compared to the Chennai
subjects. There was, however, a large standard deviation,
indicating big differences between subjects. It is interesting to
see in Table 1 that the larger hip angles in the Hong Kong
subjects are compensated somewhat by smaller maximum
knee angles. Furthermore, the standard deviations at the knee
of the Chennai subjects are smaller than for the hip angles,
indicating much less variation between subjects.

Maximum Hip Flexion
[degrees]
Hong Kong
Chennai
Squatting
Heels Down
Squatting
Heels Up
Sitting CrossLegged

Maximum Knee Flexion
[degrees]
Hong Kong Chennai

133 (21)

95 (26)

135 (20)

152 (11)

108 (22)

91 (17)

142 (15)

155 (7)

128 (29)

85 (34)

126 (32)

149 (8)
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