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In this study, we analyzed the quantitative electroencephalograms (EEGs) of
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Table 1. Demographic characteristics of the study samples (n=48)

Characteristic Value
Occupation No 19 (39.6)
Yes 9 (60.4)
Marriage Unmarried 9 (60.4)
Married 12 (25.0)
Other (divorced, remarried) 7 (14.6)
Past crime history No 0(20.8)
Yes 38(79.2)
Age (yr) 41.69+£10.48
Education (yr) 10.65+4.08
Intelligence quotient 91.38+15.28

Values are presented as number (%) or mean=SD.
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Table 2. Absolute theta power profile of methamphetamine dependance and normal control

Group MeanzSD Mean rank U z P-value

F3 Normal (30) 3.91+£2.54 28.40 153.00 -2.492 0.013?
Methamphetamine (18) 2.54+1.01 18.00

F7 Normal (30) 7.49+4.19 27.83 170.00 -2.130 0.033?
Methamphetamine (18) 5.03+2.32 18.94

T3 Normal (30) 5.95+6.08 27.70 174.00 -2.044 0.0417
Methamphetamine (18) 3.34+1.43 19.17

P4 Normal (30) 3.95+5.23 28.03 164.00 -2.257 0.0247
Methamphetamine (18) 1.93+£1.09 18.61

FZ Normal (30) 26.51+£112.58 28.17 160.00 -2.343 0.019”
Methamphetamine (18) 3.48+1.47 18.39

9p<0.05; "P<0.01.
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Table 3. Absolute alpha power profile of methamphetamine dependance and normal control

Group Mean+SD Mean rank U z P-value

FP1 Normal (30) 20.83+13.71 27.77 172.00 -2.087 0.037”
Methamphetamine (18) 12.81+£11.53 19.06

FP2 Normal (30) 19.28+13.02 27.63 176.00 -2.002 0.045”
Methamphetamine (18) 11.48+7.37 19.28

T3 Normal (30) 12.05+8.62 28.67 145.00 -2.662 0.008”
Methamphetamine (18) 7.08+4.84 17.56

T5 Normal (30) 33.00+23.29 28.77 142.00 -2.726 0.006”
Methamphetamine (18) 14.98+10.59 17.39

T6 Normal (30) 37.62+29.78 28.17 160.00 -2.343 0.019”
Methamphetamine (18) 18.71+15.34 18.39

P3 Normal (30) 16.25+13.79 28.17 160.00 -2.343 0.019”
Methamphetamine (18) 7.31£5.95 18.39

P4 Normal (30) 21.58+20.24 28.53 149.00 -2.577 0.010”
Methamphetamine (18) 8.59+8.21 17.78

01 Normal (30) 80.37+77.19 29.00 135.00 -2.875 0.004”
Methamphetamine (18) 28.76+23.05 17.00

02 Normal (30) 90.75+88.32 28.80 141.00 -2.747 0.006”
Methamphetamine (18) 31.71+24.43 17.33

Fz Normal (30) 11.99+14.17 27.97 166.00 -2.215 0.0277
Methamphetamine (18) 4.9943.75 18.72

Pz Normal (30) 15.13£15.53 27.93 167.00 -2.193 0.028”
Methamphetamine (18) 7.14£7.14 18.78

9p<0.05; "P<0.01.
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Table 4. Absolute fast alpha power profile of methamphetamine dependance and normal control

tel

Group Mean+SD Mean rank U P-value

FP1 Normal (30) 17.01+£12.06 28.13 161.00 0.020”
Methamphetamine (18) 9.49+8.75 18.44

FP2 Normal (30) 15.65+11.33 27.97 166.00 -2.215 0.0277
Methamphetamine (18) 8.50+5.65 18.72

F4 Normal (30) 11.67+30.08 27.60 177.00 0.048”
Methamphetamine (18) 3.22+2.47 19.33

3 Normal (30) 10.13£7.99 28.63 146.00 0.008”
Methamphetamine (18) 5.28+3.92 17.61

T4 Normal (30) 29.70+21.83 27.97 166.00 -2.215 0.027°
Methamphetamine (18) 12.3949.21 18.72

T5 Normal (30) 29.70+21.83 29.00 135.00 -2.875 0.004”
Methamphetamine (18) 12.3949.21 17.00

a Normal (30) 247+2.26 27.90 168.00 -2.172 0.030”
Methamphetamine (18) 1.19£0.90 18.83

c4 Normal (30) 245+2.24 27.90 168.00 -2.172 0.030”
Methamphetamine (18) 1.18+0.89 18.83

P3 Normal (30) 14.16+12.77 28.43 152.00 -2.513 0.0127
Methamphetamine (18) 5.75+5.11 17.94

P4 Normal (30) 18.87+18.66 28.77 142.00 -2.726 0.006"
Methamphetamine (18) 6.90+7.54 17.39

01 Normal (30) 73.20+73.03 28.93 137.00 -2.832 0.005"
Methamphetamine (18) 24.87+21.31 17.11

02 Normal (30) 82.83+84.72 28.77 142.00 -2.726 0.006”
Methamphetamine (18) 26.86+21.89 17.39

Fz Normal (30) 9.81+£10.77 27.97 166.00 -2.215 0.027°
Methamphetamine (18) 3.98+3.18 18.72

Pz Normal (30) 13.28+13.60 28.10 162.00 -2.300 0.021”
Methamphetamine (18) 6.00£6.73 18.50

7P<0.05; "P<0.01.
Table 5. Absolute high beta power profile of methamphetamine dependance and normal control

Group Mean+SD Mean rank U P-value

F3 Normal (30) 1.75+1.71 20.93 163.00 -2.279 0.023”
Methamphetamine (18) 2.82+£2.18 30.44

F4 Normal (30) 2.22+3.66 20.77 158.00 -2.385 0.017°
Methamphetamine (18) 3.63+£3.46 30.72

F8 Normal (30) 4.10+5.81 20.93 163.00 -2.279 0.023”
Methamphetamine (18) 5.00+£3.49 30.44

a Normal (30) 0.92+0.87 21.33 175.00 -2.023 0.043?
Methamphetamine (18) 1.23+0.84 29.78

c4 Normal (30) 0.92+0.87 21.30 174.00 -2.044 0.041?
Methamphetamine (18) 1.23+0.81 29.83

?p<0.05; "P<0.01.
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Table 6. Relative theta power profile of methamphetamine dependance and normal control

Group Mean+SD Mean rank U z P-value

F4 Normal (30) 0.28+0.13 28.10 162.00 -2.300 0.021?
Methamphetamine (18) 0.20+0.09 18.50

F7 Normal (30) 0.28+0.11 27.77 172.00 -2.087 0.037%
Methamphetamine (18) 0.22+0.09 19.06

F8 Normal (30) 0.28+0.11 28.10 162.00 -2.300 0.021?
Methamphetamine (18) 0.21+0.09 18.50

9p<0.05; "P<0.01.

Table 7. Relative alpha power profile of methamphetamine dependance and normal control

Group Mean+SD Mean rank U z P-value

FP1 Normal (30) 0.33+0.13 27.77 172.00 -2.087 0.0377
Methamphetamine (18) 0.25+0.12 19.06

F3 Normal (30) 0.41+0.15 28.70 144.00 -2.683 0.007"
Methamphetamine (18) 0.28+0.14 17.50

F4 Normal (30) 0.39+0.14 28.53 149.00 -2.577 0.010”
Methamphetamine (18) 0.28+0.13 17.78

F7 Normal (30) 0.37+£0.14 27.70 174.00 -2.044 0.0417
Methamphetamine (18) 0.28+0.13 19.17

F8 Normal (30) 0.34£0.13 27.70 174.00 -2.044 0.041”
Methamphetamine (18) 0.26+0.13 19.17

T5 Normal (30) 0.63£0.15 29.47 121.00 -3.173 0.002”
Methamphetamine (18) 0.46+0.16 16.22

T6 Normal (30) 0.64+0.15 28.43 152.00 -2.513 0.0127
Methamphetamine (18) 0.50+0.18 17.94

a Normal (30) 0.40+0.15 28.57 148.00 -2.598 0.009”
Methamphetamine (18) 0.28+0.12 17.72

c4 Normal (30) 0.40+0.15 28.50 150.00 -2.556 0.011?
Methamphetamine (18) 0.28+0.12 17.83

P3 Normal (30) 0.60+0.14 29.43 122.00 -3.152 0.002"
Methamphetamine (18) 0.42+0.18 16.28

P4 Normal (30) 0.63+0.15 29.43 122.00 -3.152 0.002"
Methamphetamine (18) 0.45+0.19 16.28

01 Normal (30) 0.73+0.11 29.70 114.00 -3322 0.001”
Methamphetamine (18) 0.55+0.20 15.83

02 Normal (30) 0.74+0.09 29.60 117.00 -3.258 0.001”
Methamphetamine (18) 0.56+0.20 16.00

FZ Normal (30) 0.41£0.16 27.63 176.00 -2.002 0.045”
Methamphetamine (18) 0.31£0.14 19.28

(o4 Normal (30) 0.42+0.16 28.37 154.00 -2.470 0.013?
Methamphetamine (18) 0.30+0.13 18.06

Pz Normal (30) 0.60+0.15 29.40 123.00 -3.130 0.002”
Methamphetamine (18) 0.42+0.21 16.33

?p<0.05; "P<0.01.
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(SD=10.478) & YEehgton, &2 H+ 10.659] 1% 7]
Zrol ATHSD=4.076). E3F, A5 Bk 91.38(SD=15.283)
o 2 Ve THTable 1),

HAGHEY AR AT} AR Ao MEraY]
(absolute theta power spectrum, AT [4-8 Hz])¢] z}o]=
F3 (Z=-2.492, P=0.013), F7 (Z=-2.130, P=0.033), T3 (Z=
-2.044, P=0.041), P4 (Z=-2.257, P=0.024), FZ (Z=-2.343,
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P=0.019)7} H2gsetnl ALgA}et T2 2] £l
g 20| & B gl TH(Table 2).

W AQtE e AFg AR AT R 2 AY) Lunte
(absolute alpha power spectrum, AA [8-13 Hz])9] Z}o]
L FP1 (Z=-2.087, P=0.037), FP2 (Z=-2.002, P=0.045),
T3 (Z=-2.662, P=0.008), T5 (Z=-2.726, P=0.006), T6
(Z=-2.343, P=0.019), P3 (Z=-2.343, P=0.019), P4 (Z=

Table 8. Relative beta power profile of methamphetamine dependance and normal control

Group Mean=SD Mean rank u z P-value

FP1 Normal (30) 0.19+0.06 19.00 105.00 -3.514 0.000”
Methamphetamine (18) 0.29+0.11 33.67

FP2 Normal (30) 0.20£0.05 22.17 88.00 -3.876 0.000”
Methamphetamine (18) 0.30£0.10 28.39

F3 Normal (30) 0.22+0.06 17.97 74.00 -4.174 0.000”
Methamphetamine (18) 0.37£0.12 35.39

F4 Normal (30) 0.22+0.07 17.27 53.00 -4.621 0.000”
Methamphetamine (18) 0.37+£0.10 36.56

F7 Normal (30) 0.22+0.06 18.70 96.00 -3.705 0.000”
Methamphetamine (18) 0.34+0.12 3417

F8 Normal (30) 0.24+0.06 18.97 104.00 -3.535 0.000”
Methamphetamine (18) 0.35+0.11 33.72

T3 Normal (30) 0.25+0.06 18.73 97.00 -3.684 0.000”
Methamphetamine (18) 0.34+0.09 3411

T4 Normal (30) 0.15+0.06 19.50 120.00 -3.194 0.001”
Methamphetamine (18) 0.27+0.10 32.83

T5 Normal (30) 0.15+0.06 17.87 71.00 -4.238 0.000”
Methamphetamine (18) 0.27+0.10 35.56

a Normal (30) 0.28+0.07 18.00 75.00 -4.153 0.000”
Methamphetamine (18) 0.41£0.09 35.33

c4 Normal (30) 0.28+0.07 17.97 74.00 -4.174 0.000”
Methamphetamine (18) 0.41£0.09 35.39

P3 Normal (30) 0.18+0.07 18.77 98.00 -3.663 0.000”
Methamphetamine (18) 0.33+£0.14 34.06

P4 Normal (30) 0.17+0.08 18.47 89.00 -3.855 0.000”
Methamphetamine (18) 0.33+£0.14 34.56

o1 Normal (30) 0.12+0.05 18.77 98.00 -3.663 0.000”
Methamphetamine (18) 0.25+0.14 34.06

02 Normal (30) 0.11£0.05 18.83 100.00 -3.620 0.000”
Methamphetamine (18) 0.24+0.15 33.94

Fz Normal (30) 0.19+0.06 18.03 76.00 -4.131 0.000”
Methamphetamine (18) 0.31+0.11 35.28

Pz Normal (30) 0.18+0.07 18.87 101.00 -3.599 0.000”
Methamphetamine (18) 0.33£0.15 33.89

7P<0.01.
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Table 9. Relative gamma power profile of methamphetamine dependance and normal control

Group Mean+SD Mean rank U z P-value

F4 Normal (30) 0.08+0.08 21.00 165.00 -2.236 0.0257
Methamphetamine (18) 0.13+0.09 30.33

T5 Normal (30) 0.04+0.06 20.83 160.00 -2.343 0.019”
Methamphetamine (18) 0.06+0.04 30.61

P3 Normal (30) 0.05+0.06 21.33 175.00 -2.023 0.043”
Methamphetamine (18) 0.07+0.06 29.78

01 Normal (30) 0.02+0.03 20.77 158.00 -2.385 0.017°
Methamphetamine (18) 0.04+0.05 30.72

2P<0.05.

Table 10. Relative slow alpha power profile of methamphetamine dependance and normal control

Group Mean+SD Mean rank U VA P-value

FP1 Normal (30) 0.26+0.13 28.20 159.00 -2.364 0.018”
Methamphetamine (18) 0.19+0.11 18.33

F3 Normal (30) 0.33+0.16 28.67 145.00 -2.662 0.008”
Methamphetamine (18) 0.22+0.13 17.56

F4 Normal (30) 0.32+0.14 28.37 154.00 -2.470 0.013”
Methamphetamine (18) 0.21+0.12 18.06

F7 Normal (30) 0.30+0.14 27.97 166.00 -2.215 0.027°
Methamphetamine (18) 0.21£0.12 18.72

F8 Normal (30) 0.27£0.12 27.77 172.00 -2.087 0.0377
Methamphetamine (18) 0.20£0.12 19.06

T5 Normal (30) 0.55+0.16 29.37 124.00 -3.109 0.002”
Methamphetamine (18) 0.38+0.17 16.39

T6 Normal (30) 0.55+0.16 28.20 159.00 -2.364 0.018”
Methamphetamine (18) 0.42+0.18 18.33

a Normal (30) 0.30+0.13 29.03 134.00 -2.896 0.004”
Methamphetamine (18) 0.18+0.09 16.94

4 Normal (30) 0.30+0.13 29.10 132.00 -2.939 0.003"
Methamphetamine (18) 0.18+0.09 16.83

P3 Normal (30) 0.50+0.16 29.23 128.00 -3.024 0.002"
Methamphetamine (18) 0.33+£0.17 16.61

P4 Normal (30) 0.52+0.18 29.10 132.00 -2.939 0.003”
Methamphetamine (18) 0.35+0.19 16.83

01 Normal (30) 0.64+0.15 29.33 125.00 -5.088 0.002”
Methamphetamine (18) 0.45+0.21 16.44

02 Normal (30) 0.64+0.16 28.93 137.00 -2.832 0.005"
Methamphetamine (18) 0.47+0.21 17.11

(o4 Normal (30) 0.35+£0.17 28.07 163.00 -2.279 0.0237
Methamphetamine (18) 0.23+0.11 18.56

Pz Normal (30) 0.51£0.17 28.80 141.00 -2.747 0.006"
Methamphetamine (18) 0.34+0.21 17.33

?p<0.05; "P<0.01.
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-2.577, P=0.010), O1 (Z=-2.875, P=0.004), 02 (Z=
-2.747, P=0.006), FZ (Z=-2.215, P=0.027), PZ (Z=-2.193,
P=0.028)7} M| A9t EFR AR} BT 7] §-9n
3l z}o] & H Yt} (Table 3).

HAGHE AFR AT HA R absolute slow
alpha power spectrum (ASA [8-11 Hz])9] *}o]+= FP1
(Z=-2.321, P=0.020), FP2 (Z=-2.215, P=0.027), F4 (Z=
-1.981, P=0.048), T3 (Z=-2.641, P=0.008), T4 (Z=-2.215,
P=0.027), T5 (Z=-2.875, P=0.004), C3 (Z=-2.172, P=0.030),
C4 (Z=-2.172, P=0.030), P3 (Z=-2.513, P=0.012), P4 (Z=
-2.726, P=0.006), O1 (Z=-2.832, P=0.005), 02 (Z=-2.726,
P=0.006), FZ (Z=-2.215, P=0.027), PZ (Z=-2.300, P=0.021)
7h W AGHER] AREALeE AT R 7He] {on|Et 2ol &
K THTable 4).

W AdH M AFE AT AT Z 9 absolute high
beta power spectrum (AHB [20-30 Hz])¢] Ao]= F3
(z=-2.279, P=0.023), F4 (Z=-2.385, P=0.017), F8 (Z=
-2.279, P=0.023), C3 (Z=-2.023, P=0.043), C4 (Z=-2.044,
P=0.041)7} HIAQHEN] AREALeL TR 7He] f-on|
sk o] & H.JTh(Table 5).

R AR s R EC DI P T

HAQHER S5 gixto| Hst =lut 24 | g4 el 129

(relative theta power spectrum, RT [4-8 Hz]/[4-50
Hz])¢] o] F4 (Z=-2.300, P=0.021), F7 (Z=-2.087,
P=0.037), F8 (Z=-2.300, P=0.021)7} W] AtH|EFT] AME2}
o ARThET 719 §oI1e 2| & RATHTable ).

LESE LR B R PEEEE R DR
(relative alpha power spectrum, RA [8-13 Hz]/[4-50
Hz])¢) o] FP1 (Z=-2.087, P=0.037), F3 (Z=-2.683,
P=0.007), F4 (Z=-2.577, P=0.010), F7 (Z=-2.044, P=0.041),
F8 (Z=-2.044, P=0.041), T5 (Z=-3.173, P=0.002), T6 (Z=
-2513, P=0.012), C3 (Z=-2.598, P=0.009), C4 (Z=-2.556,
P=0.011), P3 (Z=-3.152, P=0.002), P4 (Z=-3.152, P=0.002),
01 (z=-3.322, P=0.001), 02 (Z=-3.258, P=0.001), FZ (Z=
-2.002, P=0.045), CZ (Z=-2.470, P=0.013), PZ (Z=-3.130,
P=0.002)7} HIAYTET] ARGALRL AT 7o f-ojn]
3t x}o] & KT} (Table 7).

H AQFH e AFE AT AT RIS AT Hl et
(relative beta power spectrum, RB [13-30 Hz]/[4-50
Hz])9] 2ol FP1 (Z=-3.514, P=0.000), FP2 (Z=-3.876,
P=0.000), F3 (Z=-4.174, P=0.000), F4 (Z=-4.621, P=0.000),
F7 (Z=-3.705, P=0.000), F8 (Z=-3.535, P=0.000), T3
(Z=-3.684, P=0.000), T4 (Z=-3.194, P=0.001), C3 (Z=

Table 11. Relative low beta power profile of methamphetamine dependance and normal control

Group Mean+SD Mean rank U z P-value

F4 Normal (30) 0.06+0.03 21.23 172.00 -2.087 0.037”
Methamphetamine (18) 0.07+0.03 29.94

F7 Normal (30) 0.05+0.02 21.23 172.00 -2.087 0.037°
Methamphetamine (18) 0.08+0.06 29.94

T4 Normal (30) 0.05+0.03 21.07 167.00 -2.193 0.028”
Methamphetamine (18) 0.08+0.05 30.22

T5 Normal (30) 0.05+0.03 20.27 143.00 -2.705 0.007"”
Methamphetamine (18) 0.08+0.05 31.56

T6 Normal (30) 0.05+£0.03 20.63 154.00 -2.470 0.013?
Methamphetamine (18) 0.08+0.06 30.94

P3 Normal (30) 0.06+0.04 20.43 148.00 -2.598 0.009”
Methamphetamine (18) 0.09+0.05 31.28

P4 Normal (30) 0.06+0.05 20.43 148.00 -2.598 0.009”
Methamphetamine (18) 0.09+0.05 31.28

01 Normal (30) 0.04+0.03 19.73 127.00 -3.045 0.002"
Methamphetamine (18) 0.08+0.07 32.44

02 Normal (30) 0.05+0.04 19.67 125.00 -3.088 0.002”
Methamphetamine (18) 0.08+0.07 32.56

Pz Normal (30) 0.05+0.04 21.10 168.00 -2.172 0.030”
Methamphetamine (18) 0.08+0.05 30.17

9p<0.05; "P<0.01.
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~4.153, P=0.000), C4 (Z=-4.174, P=0.000), P3 (Z=  P=0.000), PZ (Z=-3599, P=0.000)7} ™|A}w|Epal AF&7}

-3.663, P=0.000), P4 (Z=-3.855, P=0.000), O1 (Z= ¢} AAUZRT 7te] §-ou]dt xpo] & K T Table 8).
-3.663, P=0.000), 02 (Z=-3.620, P=0.000), FZ (Z=-4.131, W AotH e AL ALY AR At Zhubahg

Table 12. Relative mid beta power profile of methamphetamine dependance and normal control

Group Mean+SD Mean rank U z P-value

FP1 Normal (30) 0.07+0.03 20.50 150.00 -2.556 0.011?
Methamphetamine (18) 0.10£0.06 31.17

FP2 Normal (30) 0.07£0.03 20.07 137.00 -2.832 0.005"
Methamphetamine (18) 0.10+0.05 31.89

F3 Normal (30) 0.08+0.03 20.10 138.00 -2.811 0.005"
Methamphetamine (18) 0.12+0.05 31.83

F4 Normal (30) 0.08+0.03 19.63 124.00 -3.109 0.002”
Methamphetamine (18) 0.12+0.05 32.61

F7 Normal (30) 0.08+0.03 20.70 156.00 -2.428 0.015”
Methamphetamine (18) 0.12+0.06 30.83

F8 Normal (30) 0.09+0.04 20.87 161.00 -2.321 0.020”
Methamphetamine (18) 0.12+0.05 30.56

T3 Normal (30) 0.09+0.03 20.10 138.00 -2.811 0.005”
Methamphetamine (18) 0.12+0.05 31.83

T4 Normal (30) 0.06+0.03 20.47 149.00 -2.577 0.010”
Methamphetamine (18) 0.11+0.04 31.22

15 Normal (30) 0.06:+0.03 18.60 93.00 -3.769 0.000”
Methamphetamine (18) 0.11+0.04 3433

T6 Normal (30) 0.06+0.03 19.10 108.00 -3.450 0.001”
Methamphetamine (18) 0.10+0.05 33.50

a Normal (30) 0.10+0.04 20.43 148.00 -2.598 0.009"”
Methamphetamine (18) 0.14+0.05 31.28

c4 Normal (30) 0.10£0.04 20.03 136.00 -2.854 0.004”
Methamphetamine (18) 0.14+0.05 31.94

P3 Normal (30) 0.08+0.04 19.83 130.00 -2.981 0.003"
Methamphetamine (18) 0.13+£0.07 32.28

P4 Normal (30) 0.07£0.04 19.70 126.00 -3.067 0.002”
Methamphetamine (18) 0.12+0.07 32.50

01 Normal (30) 0.05+0.03 19.43 118.00 -3.237 0.001”
Methamphetamine (18) 0.10+0.05 3294

02 Normal (30) 0.05+0.02 19.27 113.00 -3.343 0.001”
Methamphetamine (18) 0.09+0.05 33.22

FZ Normal (30) 0.07+0.03 20.27 143.00 -2.705 0.007"
Methamphetamine (18) 0.11+0.05 28.56

z Normal (30) 0.080.02 20.37 146.00 -2.641 0.008”
Methamphetamine (18) 0.11+0.06 31.39

Pz Normal (30) 0.07+0.04 20.40 147.00 -2.619 0.009”
Methamphetamine (18) 0.13+0.08 3133

9p<0.05; "P<0.01.
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(relative gamma power spectrum, RG [30-50 Hz]/
[4-50 Hz])9] o] F4 (Z=-2.236, P=0.025), T5 (Z=
-2.343, P=0.019), P3 (Z=-2.023, P=0.043), O1 (Z=-2.385,
P=0.017)0] W AFHERR AREAReL /T2 7H] frofm|
g Zpo] & HGITH(Table 9).

W A4 et AFEA AT AR relative slow
alpha power spectrum (RSA [8-11 Hz]/[4-50 Hz])¢] A}

HALHENR S5 ghxto| Hast =ut 24 [ g4 o 131

o]% FP1 (Z=-2.364, P=0.018), F3 (Z=-2.662, P=0.008),
F4 (Z=-2.470, P=0.013), F7 (Z=-2.215, P=0.027), F8
(z=-2.087, P=0.037), T5 (Z=-3.109, P=0.002), T6 (Z
-2.364, P=0.018), C3 (Z=-2.896, P=0.004), C4 (Z
-2.939, P=0.003), P3 (Z=-3.024, P=0.002), P4 (Z
-2.939, P=0.003), O1 (Z=-5.088, P=0.002), 02 (Z
-2.832, P=0.005), CZ (Z=-2.279, P=0.023), PZ (Z=-2.747,

Table 13. Relative high beta power profile of methamphetamine dependance and normal control

Group Mean=SD Mean rank u z P-value

FP1 Normal (30) 0.08+0.03 18.57 92.00 -3.791 0.000”
Methamphetamine (18) 0.14+0.05 34.39

FP2 Normal (30) 0.09+0.03 18.37 86.00 -3.918 0.000”
Methamphetamine (18) 0.15+0.06 34.72

F3 Normal (30) 0.10£0.04 18.57 92.00 -3.791 0.000”
Methamphetamine (18) 0.20+0.09 34.39

F4 Normal (30) 0.10+0.05 17.63 64.00 -4.387 0.000”
Methamphetamine (18) 0.20+0.08 35.94

F7 Normal (30) 0.10+£0.04 18.83 100.00 -3.620 0.000”
Methamphetamine (18) 0.17+0.08 33.94

F8 Normal (30) 0.11£0.04 19.13 109.00 -3.429 0.001?
Methamphetamine (18) 0.17+0.07 33.44

T3 Normal (30) 0.12+0.05 20.13 139.00 -2.811 0.005”
Methamphetamine (18) 0.15+0.06 31.78

T4 Normal (30) 0.06+0.04 21.10 168.00 -2.172 0.030”
Methamphetamine (18) 0.11+0.06 30.17

T6 Normal (30) 0.06+0.05 19.70 126.00 -3.067 0.002”
Methamphetamine (18) 0.11£0.08 32.50

a Normal (30) 0.12+0.05 18.90 102.00 -3.578 0.000”
Methamphetamine (18) 0.20+0.08 33.83

c4 Normal (30) 0.12+0.05 18.93 103.00 -3.556 0.000”
Methamphetamine (18) 0.20+0.08 33.78

P3 Normal (30) 0.07£0.04 19.10 108.00 -3.450 0.001?
Methamphetamine (18) 0.14+0.09 33.50

P4 Normal (30) 0.07£0.04 19.17 110.00 -3.407 0.001?
Methamphetamine (18) 0.14+0.08 33.39

o1 Normal (30) 0.04+0.03 19.30 114.00 -3.322 0.001?
Methamphetamine (18) 0.10+0.09 33.17

02 Normal (30) 0.04+0.03 19.93 133.00 -2918 0.004”
Methamphetamine (18) 0.10+0.10 32.11

Fz Normal (30) 0.08+0.04 18.60 93.00 -3.769 0.000”
Methamphetamine (18) 0.16+0.08 3433

cz Normal (30) 0.11£0.06 18.87 101.00 -3.599 0.000”
Methamphetamine (18) 0.21+0.11 33.89

9p<0.01; "P<0.05.
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P=0.006)7} WAYHEN AEAFet AT R 7He] §-ojn] power spectrum (RLB [12-15 Hz]/[4-50 Hz])¢] z}o]=

3t o] & H Y THTable 10). Table 33} Zt}. F4 (Z=-2.087, P=0.037), F7 (Z=-2.087,
HAGHE AFS AT FATR TS relative low beta  P=0.037), T4 (Z=-2.193, P=0.028), T5 (Z=-2.705, P=0.007),

Table 14. Ratio of sensorimotor rhythm to theta profile of methamphetamine dependance and normal control

Group Mean+SD Mean rank U Z P-value

FP1 Normal (30) 0.17£0.09 20.93 163.00 -2.279 0.0237
Methamphetamine (18) 0.32+0.46 30.44

FP2 Normal (30) 0.17+0.08 21.20 171.00 -2.108 0.035”
Methamphetamine (18) 0.31+0.38 30.00

F3 Normal (30) 0.24+0.10 19.77 128.00 -3.024 0.002"
Methamphetamine (18) 0.47+0.52 32.39

F4 Normal (30) 0.24+0.15 19.77 128.00 -3.024 0.002”
Methamphetamine (18) 0.44+0.30 32.39

F7 Normal (30) 0.24+0.13 20.93 163.00 -2.279 0.023”
Methamphetamine (18) 0.47+0.64 30.44

F8 Normal (30) 0.27£0.16 20.63 154.00 -2.470 0.013”
Methamphetamine (18) 0.49+0.58 30.94

T6 Normal (30) 0.45+0.40 21.40 177.00 -1.981 0.048”
Methamphetamine (18) 0.66+0.62 29.33

Fz Normal (30) 0.20£0.11 21.27 173.00 -2.066 0.039”
Methamphetamine (18) 0.33+£0.34 29.89

?p<0.05; "P<0.01.

Table 15. Ratio of mid beta to theta profile of methamphetamine dependance and normal control

Group Mean=SD Mean rank u z P-value

FP1 Normal (30) 0.23+£0.17 20.87 161.00 -2.321 0.020”
Methamphetamine (18) 0.45+0.49 30.56

FP2 Norma 1(30) 0.25+£0.22 20.40 147.00 -2.619 0.009”
Methamphetamine (18) 0.49+0.52 31.33

F3 Normal (30) 0.39+0.27 19.87 131.00 -2.960 0.003"
Methamphetamine (18) 0.76+0.62 32.22

F4 Normal (30) 0.39+0.32 19.80 129.00 -3.003 0.003"
Methamphetamine (18) 0.75+0.50 32.33

F7 Normal (30) 0.42+0.43 20.87 161.00 -2.321 0.020”
Methamphetamine (18) 0.66+0.55 30.56

F8 Normal (30) 0.49+0.54 20.63 154.00 -2.470 0.013?
Methamphetamine (18) 0.72+0.52 30.94

c4 Normal (30) 0.50+0.29 21.40 177.00 -1.981 0.048”
Methamphetamine (18) 0.72+0.58 29.67

Fz Normal (30) 0.30+0.23 20.67 155.00 -2.449 0.014”
Methamphetamine (18) 0.54+0.47 30.89

cz Normal (30) 0.37£0.21 21.33 175.00 -2.023 0.043”
Methamphetamine (18) 0.76+0.75 29.78

9p<0.05; "P<0.01.
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T6 (Z=-2.470, P=0.013), P3 (Z=-2.598, P=0.009), P4 (Z=
-2598, P=0.009), O1 (Z=-3.045, P=0.002), 02 (Z=-3.088,
P=0.002), PZ (Z=-2.172, P=0.030)7} WA ¢tmebal AFgA19}
A2 1) §9PIe ol & HETHTable 1)

H A ER AR A} T2 9] relative mid beta
power spectrum (RMB [15-20 Hz]/[4-50 Hz])9] Xol+=
FP1 (Z=-2.556, P=0.011), FP2 (Z=-2.832, P=0.005), F3 (Z=
-2.811, P=0.005), F4 (Z=-3.109, P=0.002), F7 (Z=-2.428,
P=0.015), F§ (Z=-2.321, P=0.020), T3 (Z=-2.811, P=0.005),
T4 (Z=-2.577, P=0.010), T5 (Z=-3.769, P=0.000), T6
(Z=-3.450, P=0.001), C3 (Z=-2.598, P=0.009), C4 (Z=
-2.854, P=0.004), P3 (Z=-2.981, P=0.003), P4 (Z=-3.067,
P=0.002), O1 (Z=-3.237, P=0.001), 02 (Z=-3.343, P=0.001),
FZ (Z=-2.705, P=0.007), CZ (Z=-2.641, P=0.008), PZ (Z=
~2.619, P=0.009)7} Hl~gsEkel AFgALe} A2 E 7H9]
Fou]gt Zpo] S HYltH(Table 12).

W AYGHER] AR AFEI AT 279 relative high beta
power spectrum (RHB [20-30 Hz]/[4-50 Hz])¢] #}o]
L FP1 (Z=-3.791, P=0.000), FP2 (Z=-3.918, P=0.000),
F3 (Z=-3.791, P=0.000), F4 (Z=-4.387, P=0.000), F7 (Z=
-3.620, P=0.000), F8 (Z=-3.429, P=0.001), T3 (Z=-2.811,
P=0.005), T4 (Z=-2.172, P=0.030), T6 (Z=-3.067, P=0.002),
C3 (Z=-3.578, P=0.000), C4 (Z=-3.556, P=0.000), P3
(Z=-3.450, P=0.001), P4 (Z=-3.407, P=0.001), O1 (Z=
-3.322, P=0.001), 02 (Z=-2.918, P=0.004), FZ (Z=-3.769,

HAQIHER S5 stxto| Ftsh =|ot 24 | g4l el 133

P=0.000), CZ (Z=-3.599, P=0.000)7} W] A%twelal A}-&2}
o} Atz 7+ Fou]dt 2ol & H$itH(Table 13).

HASHEY AFEAEY FAdTETY ratio of sen-
sorimotor rhythm (SMR) to theta (RST [12-15 Hz]/
[4-8 Hz])¢] X}o]+= FP1 (Z=-2.279, P=0.023), FP2 (Z=
~2.108, P=0.035), F3 (Z=-3.024, P=0.002), F4 (Z=-3.024,
P=0.002), F7 (Z=-2.279, P=0.023), F8 (Z=-2.470, P=0.013),
T6 (Z=-1.981, P=0.048), FZ (Z=-2.066, P=0.039)7} WX
skl Abg RS} BATET 7o) felnlg 2ol myir)
(Table 14).

wAdH e AL AT AAYREY ratio of mid
beta to theta (RMT [15-20 Hz]/[4-8 Hz])9] Zol=
FP1 (Z=-2.321, P=0.020), FP2 (Z=-2.619, P=0.009),
F3 (Z=-2.960, P=0.003), F4 (Z=-3.003, P=0.003), F7
(Z=-2.321, P=0.020), F8 (Z=-2.470, P=0.013), C4 (Z=
-1.981, P=0.048), FZ (Z=-2.449, P=0.014), CZ (Z=-2.023,
P=0.043)7} HIAAHERY AREARS} T 2 7He] /-4]n]
8} 2po] & R Y tH(Table 15).

HAQFH e AMEAFE Y} AR S ratio of (SMR-
mid beta) to theta (RSMT [12-20 Hz|/[4-8 Hz])¥ X}
o] FP1 (Z=-2.300, P=0.021), FP2 (Z=-2.428, P=0.015),
F3 (Z=-3.130, P=0.002), F4 (Z=-3.024, P=0.002), F7 (Z=
-2.598, P=0.009), F§ (Z=-2.470, P=0.013), P3 (Z=-1.981,
P=0.048), FZ (Z=-2.321, P=0.020)7} WA weby] ALg2}
oF A2 7] {-oJm|gt 2ol & EIth(Table 16).

Table 16. Ratio of (sensorimotor rhythm-mid beta) to theta profile of methamphetamine dependance and normal control

Group Mean=SD Mean rank u z P-value

FP1 Normal (30) 0.40+0.24 20.90 162.00 -2.300 0.021?
Methamphetamine (18) 0.78+0.89 30.50

FP2 Normal (30) 0.43+0.28 20.70 156.00 -2.428 0.015”
Methamphetamine (18) 0.81£0.86 30.83

F3 Normal (30) 0.63+0.33 19.60 123.00 -3.130 0.002”
Methamphetamine (18) 1.23+1.07 32,67

F4 Normal (30) 0.64%0.41 19.77 128.00 -3.024 0.002"
Methamphetamine (18) 1.19+0.77 32.39

F7 Normal (30) 0.67+0.53 20.43 148.00 -2.598 0.009”
Methamphetamine (18) 1.14+1.11 31.28

F8 Normal (30) 0.76+0.65 20.63 154.00 -2.470 0.013?
Methamphetamine (18) 1.21+£1.03 30.94

P3 Normal (30) 1.19+0.87 21.40 177.00 -1.981 0.048”
Methamphetamine (18) 1.80£1.39 29.67

FZ Normal (30) 0.51+0.30 20.87 161.00 -2.321 0.020”
Methamphetamine (18) 0.87+0.78 30.56

9p<0.05; "P<0.01.
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HAGHEF AFE AT AR FE) ratio of alpha
to high beta (RAHB [8-13 Hz]/ [20-30 Hz])9] o]
» FP1 (Z=-3.642, P=0.000), FP2 (Z=-3.471, P=0.001),
F3 (2=-3.130, P=0.001), F4 (Z=-4.004, P=0.000), F7
(Z=-3.045, P=0.002), F8 (Z=-2.854, P=0.004), T4 (Z=
2108, P=0.035), T6 (Z=-3.173, P=0.002), C3 (Z=-3.258,
P=0.001), C4 (Z=-3216, P=0.001), P3 (Z=-3.642, P=0.000),

P4 (Z=-3.535, P=0.000), O1 (Z=-3.620, P=0.000), 02 (Z=-
3.258, P=0.001), FZ (Z=-3.556, P=0.000), CZ (Z=-3.067,
P=0.002), PZ (Z=-3.599, P=0.000)7} | Asl|EbT A&7}
o TR 709 FYNIE Ho] & R Table 17)

19 ABOIAE AFolA] F 2 7] Aol ffHaA

At

Table 17. Ratio of alpha to high beta profile of methamphetamine dependance and normal control

Group Mean=SD Mean rank u z P-value

FP1 Normal (30) 4.43+2.87 30.20 99.00 -3.642 0.000”
Methamphetamine (18) 2.11£1.54 15.00

FP2 Normal (30) 4.19+2.65 29.93 107.00 -3.471 0.001?
Methamphetamine (18) 1.95+1.11 15.44

F3 Normal (30) 4.98+3.58 29.90 108.00 -3.130 0.001?
Methamphetamine (18) 2.15+2.29 15.50

F4 Normal (30) 5.08+3.25 30.77 82.00 -4.004 0.000”
Methamphetamine (18) 1.81+1.44 14.06

F7 Normal (30) 4.4612.74 29.27 127.00 -3.045 0.002”
Methamphetamine (18) 2.21+1.98 16.56

F8 Normal (30) 3.79+2.42 28.97 136.00 -2.854 0.004”
Methamphetamine (18) 1.97+1.64 17.06

T4 Normal (30) 14.61+8.86 27.80 171.00 -2.108 0.035”
Methamphetamine (18) 5.38+3.28 19.00

T6 Normal (30) 15.54+10.45 29.47 121.00 -3.173 0.002”
Methamphetamine (18) 6.73+4.80 16.22

a Normal (30) 4.12+2.86 29.60 117.00 -3.258 0.001”
Methamphetamine (18) 1.69+1.16 16.00

c4 Normal (30) 0.69+0.47 29.53 119.00 -3.216 0.001”
Methamphetamine (18) 1.08+0.79 16.11

P3 Normal (30) 11.17£8.01 30.20 99.00 -3.642 0.000”
Methamphetamine (18) 4.62+3.90 15.00

P4 Normal (30) 13.72£10.77 30.03 104.00 -3.535 0.000”
Methamphetamine (18) 5.63+6.79 15.28

o1 Normal (30) 24.29+16.19 30.17 100.00 -3.620 0.000”
Methamphetamine (18) 9.95+8.53 15.06

02 Normal (30) 25.26+17.66 29.60 117.00 -3.258 0.001?
Methamphetamine (18) 11.16+10.28 16.00

FzZ Normal (30) 6.38+4.82 30.07 103.00 -3.556 0.000”
Methamphetamine (18) 2.71+2.34 15.22

cz Normal (30) 5.20+4.13 29.30 126.00 -3.067 0.002”
Methamphetamine (18) 1.93+£1.32 16.50

Pz Normal (30) 11.67+8.64 30.13 101.00 -3.599 0.000”
Methamphetamine (18) 5.35+7.31 15.11

9p<0.01; "P<0.05.
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H A3E o Haduel &eAES] 7ol [
oA e At HaAAS F4AT vlaste] ZolE HAF
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