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T
ODAY, in our daily life we are subjected to a wide range of pressures. When the pressures exceed the extent that we are able to deal with then stress is trigged. High level of stress may cause serious health problems i.e. it reduces awareness of bodily symptoms. So, people may first notice it weeks or months later meanwhile the stress could cause more serious effect in the body and health. A difficult issue in stress management is to use biomedical sensor signals in the diagnosis and treatment of stress. This paper presents a case-based system that assists a clinician in diagnosis and treatment of stress. The system uses a finger temperature sensor and the variation in the finger temperature is one of the key features in the system. Several artificial intelligence techniques such as textual information retrieval, rule-based reasoning (RBR), and fuzzy logic have been combined together with case-based reasoning to enable more reliable and efficient diagnosis [1] and treatment of stress. The performance has been validated implementing a research prototype and close collaboration with experts. 
In the medical domain, diagnostic, classification and treatment are the main tasks for a physician. The multi-faced and complex nature of the medical domain such as the psychophysiological domain often requires the development of a system applying several artificial intelligence techniques such as CBR, textual CBR, RBR, and fuzzy logic and so on. The aim of the project is to develop tool based methods reducing stress to levels that are safe in the long term and thus improving health of an individual [2]. Fig. 1 shows the steps to develop a hybrid multi-purpose CBR system to support in diagnosis and treatment of stress-related disorder based on finger temperature measurements [2]. 
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Figure 1 Schematic diagram of the stress management system [3] 
As can be seen from Table 1, first two columns present the name and the number of the cases for each test group. The classification of the cases in each group by the CBR system is then compared with the expert’s classification. Goodness-of fit (R2) values of all the sets are 0.94, 0.92, 0.67, 0.78 and 0.83; absolute mean differences of the five sets are 0.20, 0.14, 0.33, 0.30 and 0.28; and average R2 and error values of these sets are 0.83 and 0.25, respectively.  
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The system performance has been compared with junior clinicians where an experienced clinician and two junior clinicians (JC1 and JC2) are involved, 2 subsets of cases (setA and setB) are created randomly with the 11 and 14 expert approved cases. The cases of both subsets are classified by the two junior clinicians who have less experience in this domain. The main goal is to see how good the system can classify compare to the junior clinicians i.e. whether the system can be useful to assist the junior clinician in the classification task. 
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From Table 2, it can be seen that the system can classify correctly better than all the junior clinicians.  For the test group SetA consists of 11 cases, the system classifies 81% correctly and the two junior clinicians classify correctly 64% and 55% respectively. The number of the correctly classified cases for setB with 14 cases in percentage is 79 by the system whereas the junior clinicians have succeeded to classify correctly as 57 in percentage. 

The experimental results suggest that such a system is valuable both for the less experienced clinicians and for experts where the system may be seen as a second option.
References
[1] S. Begum, M.U. Ahmed, P. Funk, N. Xiong, B.V. Schéele, “A case-based decision support system for individual stress diagnosis using fuzzy similarity matching”, In Computational Intelligence (CI), in press, 2009. Blackwell.

[2] M.U. Ahmed, S. Begum, P. Funk, “ A Multi-Modal Case-Based System for Clinical Diagnosis and Treatment in Stress Management,”, In the Proceedings of the 7th Workshop on Case-Based Reasoning in the Health Sciences, 2009

[3] I. Watson, Knowledge Management and Case-Based Reasoning: a perfect match? In 14th Annual Conference of the International Florida Artificial Intelligence Research Society. 2001 AAAI Press, Menlo Park, CA, pp 118-122
TABLE 1


EXPERIMENTAL RESULTS FOR THE THREE TEST GROUPS


Test


 Group�
Number of 


Cases�
Goodness-of-fit (R2)�
Absolute mean


Difference�
�
TG-A�
5�
0.94�
0.20�
�
TG-B�
7�
0.92�
0.14�
�
TG-C�
9�
0.67�
0.33�
�
TG-D�
11�
0.78�
0.30�
�
TG-E�
14�
0.83�
0.28�
�
Average�
9,2�
0.83�
0.25�
�









6. CBR cycle to diagnosis [1] individual stress
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3. Feature extraction from sensor signal





4. Case formulation and representation





1. Clinical knowledge related to Stress





5. Reference cases to build initial case-base 





2. Data collection and analysis





7. System improvement through fuzzy-rule based classification scheme and textual features 





8. CBR cycle for biofeedback treatment [2]


�





TABLE 2


COMPARISON RESULTS BETWEEN THE SYSTEM AND CLINICIANS 


Evaluation Method�
Test setA�
Test setB�
�
�
JC1�
JC2�
The System �
JC1�
JC2�
The System�
�
Correctly Classified Cases�
64%�
55%�
81%�
57%�
57%�
79%�
�
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