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Bipolar Disorder Recognition Research Based on Fisher Discriminant Analysis
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Abstract: Objective It is generally accepted that bipolar disorder and unipolar depression are two different diseases for they
have different pathogenesis and clinical treatment. There is a big difficulty in early identification between bipolar disorder and
unipolar depression. This paper is to discuss the application of Fishier discriminant analysis (FDA) method in early recognition
of bipolar disorder, in order to achieve the purpose of distinguishing between unipolar depression and bipolar disorder at the
early stage. Methods 251 cases were selected in this study, including 144 cases with recurrent depression and 107 cases with
bipolar disorder. General demographic dada and clinical features were statistically analyzed between the two groups. 9 variables
with significant differences were screened as the observation variables of the Fisher discriminant analysis. Part of the sample
were randomly selected as the training sample, the other as the test sample. Fisher linear discriminant function model was
established according to the training sample, and the back substitution estimation method was used for calculating the
misjudgment rate. The established FDA model can be further used for prediction of the test sample. Results The difference of
age, gender, educationa level and family status between the two groups had no statistical significance. While the difference of
HAMD, HAMA, YMRS, MDQ and HCL was stetistically significant. The Fisher linear discriminant function model was
established based on 9 observation variables, the migudgment rate of this model for the training sample was 18.4%, the forecast
accuracy for the test sample was 74.2% . Conclusion The test results of Fisher discriminant function model are in good
agreement with those obtained from the actual situation, and the Fisher discriminant function can be used for early recognition of
bipolar disorder.

Key words: bipolar disorder; early recognition; fisher discriminant analysis; model
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Tab.1 General Demographic Data Comparison between the Two

Groups

Variable UPD BPD Zh P
Age 37.64+14.16  34.94+1397 -1.742 0.081
Gender 0.935 0.333
Male 39.0% 45.0%

Female 61.0% 55.0%

Degree 1528  0.466
College 44.1% 44.1%

Postgraduate 8.3% 4.5%

Others 47.6% 51.4%

Family 3919 0.141
Harmony  56.9% 65.1%

Common 30.6% 29.4%

Not harmony 12.5% 5.5%
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Tab.2 Clinical Characteristics Comparison between the Two Groups

Varible UPD BPD t/z P
HAMD scores 14.77+8.87 9.01+£7.94 -5.215 0.000
HAMA scores 14.08+9.52 8.68+8.51 -4.908 0.000
YMRS scores 2.09+2.72 4.76+6.46 -3.666 0.000
BDI scores 20.06+13.47 17.62+14.16 1.345 0.180
Age_first_episode  30.90+13.30  24.60+9.26  -3.755  0.000
Course_total (week) 78.83+77.83 117.67+107.87 -2.590  0.010
Course_current(week 6.08+14.60 6.11+13.77 -0.500 0.617
No_episode_total 2.70+1.51 4.93+4.78 -7.048  0.000
CGI-SI scores 3.56+1.22 3.19+1.19 -2.384 0.017
GAF scores 66.06£12.80 67.57+15.23 -1491 0.136
MDQ scores 3.91+2.94 6.43+3.89 -5.139 0.000
HCL-32 scores 11.85+7.42 15.71+7.96 -4.121 0.000
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Tab.3 The Fisher Discriminant Accuracy of Training Sample

=18.4%, M IEHIR Jy 81.6%,

Real results Discriminant results
UPD BPD Correct(%)
UPD 88 20 81.5
BPD 14 63 81.8
Accuracy 81.6
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Fig.1 The Fisher Discriminant Score of Training Sample
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Tab.4 The Fisher Discriminant Accuracy of Test Sample

Real result Discriminant result
UPD  BPD Correct(%)
UPD 28 8 77.8
BPD 9 21 70.0
Accuracy 74.2
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Fig.2 The Fisher Discriminant Score of Test Sample
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Tab.5 Clinical Features Comparison between the Misjudged Cases

Variables  UPD misjudged UPD all BPD misjudged BPD all
HAMD scores 9.57 14.77 16.57 9.01
HAMA scores 9.96 14.08 15.26 8.68
YMRS scores 321 2.09 2.35 4.76
Age_first_episode  21.89 30.90 28.35 24.60
Course_total(week) 131.93 78.83 66.78 117.67
No_episode_total 4.04 2.70 3.52 4.93
CGI-SI scores 2.96 3.56 3.83 3.19
MDQ scores 6.39 391 3.48 6.43
HCL-32 scores 15.79 11.85 11.70 15.71
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