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Depression is one of the most important psychiatric disorders worldwide. Most depression-related data mining and machine

learning studies have been conducted to predict the presence of depression or to derive individual risk factors. However, since

depression is caused by a combination of various factors, it is necessary to identify the complex relationship between the factors

in order to establish effective anti-depression and management measures. In this study, we propose a methodology for identifying

and interpreting patterns of depression expressions using the method of deriving random forest rules, where the random forest

rule consists of the condition for the manifestation of the depressive pattern and the prediction result of depression when the

condition is met. The analysis was carried out by subdividing into 4 groups in consideration of the different depressive patterns

according to gender and age. Depression rules derived by the proposed methodology were validated by comparing them with
the results of previous studies. Also, through the AUC comparison test, the depression diagnosis performance of the derived
rules was evaluated, and it was not different from the performance of the existing PHQ-9 summing method. The significance

of this study can be found in that it enabled the interpretation of the complex relationship between depressive factors beyond

the existing studies that focused on prediction and deduction of major factors.
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<Figure 1> Random Forest Model Structure
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{Table 1> General Characteristics

4 Groups
Characteristics n (%) Old Female Old Male Female Male
(age>65) (age>65) (19<age<65) (19<age<65)
Subjects, N 11,679 (100%) 1,659 1,279 4,964 3,771
Gender
Male 5,056 (43.3%)
Female 6,623 (56.7%)
Mean Age +SD 51.1 £16.8 729 £5.1 72.6 £5 441 £12.5 435 £12.6
19-65 y 8,741 (74.8%)
65-80 y 2,938 (25.2%)
Education
College and above | 3,611 (30.9%) 69 (4.2%) 216 (169%) | 1,677 | (33.8%) 1,649 (43.7%)
High school only 1,598 (13.7%) 23 (1.4%) 29 (2.3%) 862 (17.4%) 684 (18.1%)
Less than high school 6,462 (55.3%) 1,564 (94.3%) 1,034 (80.8%) 2,422 (48.8%) 1,442 (38.2%)
None 8 (0.1%) 3 (0.2%) 0 (0%) 3 (0.1%) 2 (0.1%)
Employment status
Employed 7,114 (60.9%) 444 (26.8%) 549 (42.9%) 2,984 (60.1%) 3,137 (83.1%)
Unemployed 4,563 (39.1%) 1214 | (73.2%) 730 (57.1%) | 1979 | (39.9%) 640 (16.9%)
None 2 (0%) 1 (0.1%) 0 (0%) 1 (0%) 0 (0%)
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<Table 2> RF Rules of Four Groups
Group Length Freguency Error Condition Prediction
3 0.743 0.068 Item 2<1.5 & Item 4<1.5 & Item 8<0.5 0
3 0.726 0.071 Item 1<0.5 & Item 5<1.5 & Item 7<0.5 0
3 0.638 0.043 Item 3<1.5 & Item 5<0.5 & Item 6<0.5 0
Women 65 4 0.715 0.063 Item 1<0.5 & Item 5<1.5 & Item 6<1.5 & Item 7<0.5 0
over 4 0.599 0.014 Item 2<0.5 & Item 3<1.5 & Item 4<1.5 & Item 6<0.5 0
3 0.684 0.063 Item 3<1.5 & Item 6<0.5 & Item 9<0.5 0
3 0.731 0.079 Item 1<1.5 & Item 5<0.5 & Item 7<0.5 0
2 0.679 0.055 Item 2<0.5 & Item 3<1.5 0
3 0.823 0.021 Item 1<2.5 & Item 2<0.5 & Item 4<1 0
5 0.769 0.01 Item 2<1.5 & Item 3<2.5 & Item 5<0.5 & Item 6<1.5 & Item 7<0.5 0
3 0.045 0.086 Item 1>0.5 & Item 3>0.5 & Item 4>0.5 1
Men 65 over 4 0.655 0.007 Item 3<0.5 & Item 4<1.5 & Item 6<0.5 & Item 9<0.5 0
2 0.92 0.071 Item 1<2.5 & Item 8<0.5 0
2 0.884 0.061 Item 5<2 & Item 6<0.5 0
2 0.85 0.05 Item 1<0.5 & Item 9<0.5 0
2 0.937 0.02 Item 2<1.5 & Item 6<1.5 0
4 0.024 0.042 Item 3>1.5 & Item 4>1.5 & Item 5>0.5 & Item 6>0.5 1
4 0.825 0.005 Item 3<2.5 & Item 5<2.5 & Item 7<0.5 & Item 8<0.5 0
2 0.809 0.005 Item 4<1.5 & Item 9<0.5 0
3 0.899 0.013 Item 5<2.5 & Item 8§<0.5 & Item 9<0.5 0
Women 65 4 0.83 0.005 Item 3<2.5 & Item 4<2.5 & Item 5<2.5 & Item 8<0.5 0
under 5 0.792 0.001 |Item 3<1.5 & Item 4<2.5 & Item 5<2.5 & Item 8§<0.5 & Item 9<1.5 0
2 0.961 0.034 Item 6<2.5 & Item 7<1.5 0
4 0.018 0.011 Item 1>1.5 & Item 2>1.5 & Item 3>0.5 & Item 5>0.5 1
2 0.949 0.027 Item 2<2.5 & Item 5<2.5 0
2 0.898 0.015 Item 5<1.5 & Item 8<0.5 0
3 0.009 0.064 Item 1>1.5 & Item 6>1.5 & Item 7<1.5 1
3 0.952 0.008 Item 2<1.5 & Item 5<2.5 & Item 7<1.5 0
2 0.938 0.009 Item 3<2.5 & Item 6<1.5 0
2 0.881 0.005 Item 6<0.5 & Item 9<0.5 0
2 0.93 0.007 Item 5<1.5 & Item 9<0.5 0
2 0.864 0.003 Item 4<2.5 & Item 6<0.5 0
3 0.89 0.003 [tem 3<1.5 & Item 6<1.5 & Item 9<0.5 0
3 0.966 0.013 Item 5<2.5 & Item 6<2.5 & Item 8<1.5 0
3 0.72 0.001 Item 3<0.5 & Item 5<1.5 & Item 9<2 0
2 0.856 0.002 Item 2<0.5 & Item 6<1.5 0
Men 65 under 2 0.864 0.003 Item 3<2.5 & Item 6<0.5 0
2 0.889 0.005 Item 4<1.5 & Item 9<0.5 0
3 0.915 0.004 Item 4<2.5 & Item 5<1.5 & Item 6<1.5 0
2 0.888 0.005 Item 6<0.5 & Item 7<2.5 0
3 0.729 0.003 Item 3<0.5 & Item 7<1.5 & Item 9<2 0
3 0.801 0.001 Item 4<1.5 & Item 5<0.5 & Item 8§<2 0
2 0.007 0.037 Item 1>2.5 & Item 3>2.5 1
1 0.621 0.003 Item 4<0.5 0
3 0.008 0 Item_1>1.5 & Item_3>0.5 & Item_6>1.5 1
4 0.805 0.001 Item 3<2.5 & Item 4<2.5 & Item 5<0.5 & Item 8<1.5 0
1 0.991 0.027 Item 8<1.5 0
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