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ABSTRACT

Many surveys have reported that during everyone’s life time; a person
will have at least two bad falls. This possibly cause severe problems later on in life
with 72.4% affecting the Musculo Skeletal System and 90% of these relate to three
issues: gait, balance and mobility. Consequently, physiotherapists have to diagnose
elderly patients as currently 11% of Thailand population is aged over 59 years and

the percentage will be increasing up to 22% by 2045.

Unfortunately, the number of medical experts is not enough for the
increasing numbers of elderly population and this could have serious consequences
in the near future. Adequate care of the elderly is essential and challenging for
planning health and social policy; this forces health providers to look for innovative
approaches given the insufficient and limited human power and financial resources.
It is also important to train professional staffs and carers, and physiotherapists in
particular, to manage the care for the elderly and provide relevant treatment and

physiotherapy to improve the quality of life of the elderly population.
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The governmental agencies try to solve the urgent problem by reducing
the demand of the medical expert with the trained physiotherapist. Their experience
through training and mentoring influences the physiotherapist’s knowledge sharing
behaviour. In order to transfer the knowledge among healthcare practitioners, the
communities of practice (CoP) is emphasised (Bordoloi and Islam, 2012). Therefore,
it is essential to build knowledge sharing system by letting the medical expert shares
their specific medical expert knowledge associated with the care of elderly injuries
and disseminates it to the physiotherapists for knowledge reusing. The process shows

the mechanism of Knowledge Management (KM).

In this study, the proposed framework of decision support system (DSS)
is the method of knowledge management, including knowledge engineering to
acquiring the expert’s heuristically diagnostic knowledge and sharing this knowledge
to the physiotherapist in the form of tool and application at the right time. The
research outlines a Knowledge Management System (KMS) to diagnose falling
patterns in elderly people using Motion Capture Technology. The idea is to integrate
an appropriate procedure including two-stage clustering technique, case based
reasoning and motion capture to provide a decision support system. The diagnosis
information derived from the process of KMS helps support the physiotherapist to
determine serious falling risks in the elderly and recommend guidelines for medical

treatment.

The data collected from the Motion Capture is analysed using a two-stage
clustering approach to determine the level of risks for the elderly, and consequently
support the best care treatment. Based on the validation of screening system, the rate
of correct clustering (purity) of risk of falling is 95.45% and Self-Organizing Map
(SOM) visualization data also enhances information to support the physiotherapist’s
diagnosis in the post processing. This research shows that the combination of SOM
and K-means clustering (two-stage clustering) provides better performance than
using only SOM (direct clustering).
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The subsequent risk level assessment, the patient’s medical record and
the recommended expert treatment can then be stored in a Case Based Reasoning
(CBR) system providing the physiotherapists with expert help. In this study, the
limited sample data leads to use stratified 10-fold cross-validation method for
performance evaluation of the CBR’s retrieval mechanism. It demonstrates the very
high performance, 81.67% of accuracy, even the sample data are too limit. When
evaluate the CBR performance with Precision, Recall and F-measure indices, the
evaluation performs the best using the Fall Risk Level criteria with Knnr=No. of
each category members. Consequently, the 86.72% of precision, recall and F-

measure are shown on this criterion.

Such an integrated system can also be used to recommend guidelines for
knowledge based medical treatment and provide a valuable learning environment for
physiotherapists. The knowledge acquisition process is developed through the
implementation of KMS for sharing and reusing the diagnostic knowledge. This
prototype system is validated by the users in order to find out the overall satisfaction

from the community of practice.

The result of End-User Computing Satisfaction for Knowledge
Management System (KMS-EUCS) shows that there is a high satisfaction from the
users. Especially, the community of practice scenario shown 97.50% of satisfaction.
This can confirm the successful of KMS approach within the falling risk screening

procedure.

Though the current database includes a limited set of cases, the feedback
from the physiotherapists has been very positive and helpful. It is intended to extend
the experimental study to involve more patients and allow experienced
physiotherapists to share their experience through the case based reasoning system.

This can also be eventually used as a training system for the physiotherapist students.
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