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Abstract 

Objective The main purposes of this study were to investigate the 

environmental and genetic risk factors associatied with drug abuse using two 

groups of study subjects. (1) We first conducted a questionnaire survey 

among male inmates to collect their practices, knowledge and attitude to 

predict factors association with drug abuse. Our prediction model can be used 

as a tool to predict now drug abuse we invoted in male inmates and to 

increase their self-awareness of drug abuse. (2) For the genetic risk factors of 

drug abuse, this study investigated the distribution of the COMT Val158Met 

polymorphism is associated with the drug abuse behavior among HIV 

positive patients.  

Methods We conducted survey for drug abuse risk factors using 

questionnaire among inmates with drug abuse and with nosuch  abuse at jails 

in 2007 in Taiwan; and collected HIV-1 seropositive blood samples from 

HIV/AIDS outpatients in Taichung area. (1) Information on demographic 

factors, sexual and drug abuse practices, and knowledge and attitude of drug 

abuse were used to build up Drug Abuse Risk Prediction Model. We 

investigated risk factors of drug abuse using case-control study. The risk 

prediction model was established by logistic regression, and odds ratios for 

risk factors were measured. We then used ROC curve (receiver operating 

characteristic curve) to estimate drug abuse risk threshold. (2) In regarding 

COMT Val158Met genotype study, we collected HIV-1 seropositive blood 

samples in 2007-2009 from HIV-1 surveillance network .Genotypes were 

identified using PCR-RFLP. Chi-square was used to estimate to the 
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association between COMT Val158Met genotypes and drug abuse among 

HIV positive patients. 

Result  (1) For the environmental risk factors of drug abuse : Result of 

the risk prediction among male inmates in Taiwan showed that “Age of first 

time having sex” and “Who repeatedly entry into prison”  are drug abuse 

practices risk factors, and drug abuser had a better knowledge about drug 

abuse; non-drug abuser had a better attitude towards drug abuse. The overall 

OR of risk threshold value in male inmates was 9.665 (sensitivity: 0.839; 

specificity: 0.693). (2) For the genetic risk factors of drug abuse: Drug 

abusers and non-drug abuser were not significantly different in COMT 

Val158Met gene frequencies (P = 0.933) for HIV-1 patients. We found a 

significant gender difference in COMT Val158Met polymorphisms in HIV 

drug abusers. (Male in Val/ Val v.s Female in Val /Val: 56.3% v.s  28.6%,  

P = 0.049) 
Keywords Drug abuse ROC curve Risk prediction model. COMT 
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HIV-1 COMT Val158Met  

 

  ( )  ( )  Total( ) 

  128  203  331  

  14  36  50  

Total ( ) 142  239  381  
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(n=753) (n=336) 

Total(n=1089) P 
value 

n (%) n (%) n (%) 
 (n=751) (n=333) (n=1084)  

    Mean ± SD 34.8±7.8 34.5±10.6  34.7±8.8 0.656 
 (n=746) (n=332) (n=1078)  

 78 (10.5%) 33 (9.9%) 111 (10.3%) 0.464 
 528 (70.8%) 223 (67.2%) 751 (69.7%)  
 102 (13.7%) 57 (17.2%) 159 (14.7%)  
 38 (5.1%) 19 (5.7%) 57 (5.3%)  

 (n=738) (n=328) (n=1066)  
 601 (81.4%) 256 (78.0%) 857 (80.4%) 0.090 
 54 (7.3%) 32 (9.8%) 86 (8.1%)  
 68 (9.2%) 26 (7.9%) 94 (8.8%)  
 14 (1.9%) 14 (4.3%) 28 (2.6%)  
 1 (0.1%) 0 (0.0%) 1 (0.1%)  

 (n=695) (n=308) (n=1003)  
 44 (6.3%) 26 (8.4%) 70 (7.0%) 0.285 
 369 (53.1%) 170 (55.2%) 539 (54.7%)  
 220 (31.7%) 79 (25.6%) 299 (29.8%)  
 11 (1.6%) 7 (2.3%) 18 (1.8%)  
 51 (7.3%) 26 (8.4%) 77 (7.7%)  

 (n=753) (n=336) (n=1089)  
 433 (57.5%) 140 (41.3%) 573 (52.6%) <0.001† 

 320 (42.5%) 196 (58.5%) 516 (47.4%)  

* T-test † Chi-square test  § Fisher exact test 
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( )  

 
(n=753) (n=336) 

Total(n=1089) P 
value 

n (%) n (%) n (%) 
 (n=733) (n=327) (n=1060)  

 261 (35.6%) 106 (32.4%) 367 (34.6%) 0.328 
 472 (64.4%) 221 (67.6%) 693 (65.4%)  

         (n=736) (n=327) (n=1063)  
 366 (49.7%) 150 (45.9%) 516 (48.5%) 0.140 
 223 (30.3%) 94 (28.7%) 317 (29.8%)  
 147 (20.0%) 83 (25.4%) 230 (21.6%)  

 (n=248) (n=119) (n=367)  
Mean± SD 10.1±8.2 10.4±8.4 10.2±8.2 0.722 

 (n=231) (n=114) (n=345)  
 206 (89.2%) 98 (86.0%) 304 (88.1%) 0.386 
 25 (10.8%) 16 (14.0%) 41 (11.9%)  

 (n=304) (n=154) (n=458)  
Mean ± SD 1.8±0.9 1.9±1.2  1.8±1.0 0.186 

 (n=749) (n=332) (n=1081)  
 66 (8.8%) 50 (15.0%) 116 (10.7%) <0.001

§ 
 600 (80.1%) 221 (66.4%) 821 (75.9%)  
 83 (11.1%) 61 (18.4%) 144 (13.3%)  

 (n=750) (n=332) (n=1082)  
 222 (29.6%) 112 (33.7%) 334 (30.9%) 0.044† 

 417 (55.6%) 158 (47.6%) 575 (53.1%)  

 111 (14.8%) 62 (18.7%) 173 (16.0%)  

 (n=714) (n=313) (n=1027)  
Mean ± SD 34815.9±34584.5 31247.3±29212.8 33728.3±33066.7 0.111 

* T-test † Chi-square test  § Fisher exact test 
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(n=753) (n=336) 

Total 
(n=1089) 

P 
value 

n (%) n (%) n (%) 

 (n=753) (n=336) (n=1089)  
 142 (18.9%) 225 (66.9%) 366 (33.6%) <0.001† 
 611 (81.1%) 111 (33.1%) 722 (66.4%)  

 (n=632) (n=277) (n=909)  
Mean ± SD 4.6±4.1 2.5±3.9  3.9±4.1 0.039* 

 (n=753) (n=336) (n=1076)  
18  363 (48.2%) 220 (65.5%) 583 (53.3%) <0.001† 
17  390 (51.8%) 116 (34.5%) 506 (46.5%)  

( ) 
(n=753) (n=336) (n=1089)  

 463 (61.5%) 207 (61.6%) 670 (61.5%) 0.970 

 290 (38.5%) 129 (38.4%) 419 (38.5%)  

 (n=434) (n=197) (n=631)  
1  346 (86.6%) 172 (87.3%) 548 (86.8%) 0.306 

2  45 (10.4%) 23 (11.7%) 68 (10.8%)  

3  13 (3.0%) 2 (1.0%) 15 (2.4%)  

(
) 

(n=753) (n=336) (n=1089)  

 126 (16.7%) 59 (17.6%) 185 (83.0%) 0.737 

 627 (83.3%) 277 (82.4%) 904 (17.0%)  

 (n=117) (n=52) (n=169)  
1  45 (38.5%) 22 (42.3%) 67 (39.6%) 0.019† 

2  45 (38.5%) 15 (28.8%) 60 (35.5%)  

3  27 (23.1%) 15 (28.8%) 42 (24.9%)  

(
)

 
(n=155) (n=65) (n=220)  

 92 (59.4%) 53 (81.5%) 145 (65.9%) 0.002† 

 63 (40.6%) 12 (18.5%) 75 (34.1%)  

* T-test † Chi-square test  § Fisher exact test 
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( )  

 
(n=753) (n=336) 

Total(n=1089) P 
value 

n (%) n (%) n (%) 

" "
 

(n=739) (n=330) (n=1069) 
 

 605 (81.9%) 258 (78.2%) 863 (80.7%) 0.158 

 134 (18.1%) 72 (21.8%) 206 (19.3%)  

 
(n=744) (n=334) (n=1078)  

 452 (60.8%) 208 (62.3%) 660 (61.2%) 0.635 

 292 (39.2%) 126 (37.7%) 418 (38.8%)  

 (n=753) (n=336) (n=1089)  
 66 (9.8%) 29 (8.6%) 95 (8.7%) 0.942 

 687 (91.2%) 307 (91.4%) 994 (91.3%)  

* T-test † Chi-square test  § Fisher exact test 
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(n=753) (n=336) 

Total 
(n=1089) 

P  
value 

n (%) n (%) n (%) 

1.
 

    

1-1.  (n=753) (n=336) (n=1089)  
( ) 362 (48.1%) 102 (30.4%) 464 (42.6%) <0.001† 

( / ) 391 (51.9%) 234 (69.6%) 625 (57.4%)  
  1-2.

 
(n=753) (n=336) (n=1089)  

( ) 392 (52.1%) 105 (31.3%) 497 (45.6%) <0.001† 
( / ) 361 (47.9%) 231 (68.7%) 592 (54.4%)  

1-3.
( ) 

(n=753) (n=336) (n=1089)  

( ) 461 (61.2%) 97 (28.9%) 558 (51.2%) <0.001† 
( / ) 292 (38.8%) 239 (71.1%) 531 (48.8%)  

1-4.  
 

(n=753) (n=336) (n=1089)  

( ) 383 (50.9%) 191 (56.8%)  574 (52.7%) 0.068 
( / )  370 (49.1%) 145 (43.2%) 515 (47.3%)  

1-5.  
 

 
(n=753) (n=336) (n=1089)  

( ) 274 (36.4%) 83 (24.7%) 357 (32.8%) <0.001† 
( / ) 479 (63.6%) 253 (75.3%) 732 (67.2%)  

2.  (n=753) (n=336) (n=1089)  
( ) 167 (22.2%) 28 (8.3%) 195 (17.9) <0.001† 

( / ) 586 (77.8%) 308 (91.7%) 894 (82.1)  
3. ( )

 
(n=753) (n=336) (n=1089)  

( ) 344 (45.7%) 77 (22.9%) 421 (38.7%) <0.001† 
( / ) 409 (54.3%) 259 (77.1%) 668 (61.3%)  

4. B  (n=753) (n=336) (n=1089)  
( ) 515 (68.4% 180 (53.6%) 695 (63.8%) <0.001† 

( / )  238 (31.6%) 156 (46.4%) 394 (36.2%)  
† Chi-square test 
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 (n=753) (n=336) Total(n=1089) P 
value n (%) n (%) n (%) 

 
(n=753) (n=336) (n=1089)  

( / ) 643 (85.4%) 318 (94.6%) 961 (88.2%) <0.001† 
( / )  110 (14.6%)  18 (5.4%) 128 (11.8%)  

 
(n=753) (n=336) (n=1089)  

( / ) 615 (81.7%) 274 (81.5%) 889 (81.6%) 0.961 
( / ) 138 (18.3%) 62 (18.5%) 200 (18.4%)  

 
(n=753) (n=336) (n=1089)  

( / ) 528 (70.8%) 330 (98.2%) 858 (78.8%) <0.001† 
( / ) 225 (29.9%) 6 (1.8%) 231 (21.2%)  

 
(n=753) (n=336) (n=1089)  

( / ) 568 (77.8%) 197 (58.9%) 783 (71.9%) <0.001† 
( / ) 167 (22.2%) 239 (41.4%) 306 (28.1%)  

 
(n=753) (n=336) (n=1089)  

( / ) 702 (93.2%) 328 (97.6%) 1030 (94.6%) 0.003† 
( / ) 51 (6.8%) 8 (2.4%) 59 (5.2%)  

 
(n=753) (n=336) (n=1089)  

( / ) 649 (86.2%) 322 (95.8%) 971 (89.2%) <0.001† 
( / ) 104 (13.8%) 14 (4.2%)  118 (10.8%)  

 
(n=753) (n=336) (n=1089)  

( / ) 464 (61.6%) 296 (88.1%) 760 (69.8%) <0.001† 
( / ) 289 (38.4%) 40 (11.9%) 329 (30.2%)  

† Chi-square test 
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( )  

 
(n=709) 

 
(n=709) 

Total 
(n=1418) 

P 
value 

n (%) n (%) n (%) 

 
(n=753) (n=336) (n=1089)  

( / ) 669 (88.8%)   297 (88.4%) 966 (88.7%) 0.828 
( / ) 84 (11.2%) 39 (11.6%) 123 (11.3%)  

 
(n=753) (n=336) (n=1089)  

( / ) 684 (90.8%) 295 (87.8%) 979 (89.9%) 0.124 
( / ) 69 (9.2%)   41 (12.2%) 110 (10.1%)  

 
(n=753) (n=336) (n=1089)  

( / ) 671 (89.1%) 291 (86.6%) 962 (88.3%) 0.235 
( / ) 82 (10.2%) 45 (13.4%) 127 (11.7%)  

 
(n=753) (n=336) (n=1089)  

( / ) 621 (82.5%) 294 (87.5%) 915 (84.0%) 0.036 
( / ) 132 (17.5%) 42 (12.5%) 174 (16.0%)  

 (n=678) (n=545) (n=1223)  
( / ) 555 (73.7%)  295 (87.8%) 850 (78.1%) <0.001  

( / ) 198 (26.3%) 41 (12.2%) 239 (21.9  

( )  
(n=753) (n=336) (n=1089)  

( / ) 517 (68.7%) 245 (72.9%) 762 (70.0%) 0.157 
( / ) 226 (31.3%) 91 (27.1%) 327 (30.0%)  

 
(n=679) (n=541) (n=1220)  

( / ) 658 (87.4%) 326 (97.0%) 984 (90.4%) <0.001† 
( / ) 95 (12.6%) 10 (3.0%) 105 (9.6%)  

 
(n=753) (n=336) (n=1089) 

 

( / ) 540 (71.7%) 168 (50.0%) 708 (65.0%) <0.001† 
( / ) 213 (28.3%) 168 (50.0%) 381 (35.0%)  

† Chi-square test 
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Variable Crude OR(95% CI) P value Adjust OR(95% 
CI)* 

P value 

     
18  1.00  1.00 - 
17  1.59(1.14-2.22) 0.007 1.54(1.09-2.17) 0.014 

     
 1.00  1.00 - 
 4.85(3.48-6.76) <0.001 4.37(3.11-6.15) <0.001 

( ) 
    

 1.00  1.00 - 
 0.27(0.14-0.52) <0.001 0.29(0.15-0.58) <0.001 

     
 1.00  1.00 - 
 0.60(0.37-1.00) 0.051 0.56(0.33-0.94) 0.029 

( )
 

    

 1.00  1.00 - 
 0.46(0.32-0.66) <0.001 0.46(0.32-0.67) <0.001 

 
    

( / ) 1.00  1.00 - 
( / ) 8.04(3.25-19.87) <0.001 8.35(3.35-20.83) <0.001 

 
    

( / ) 1.00  1.00 - 
( / ) 0.54(0.37-0.79) 0.001 0.53(0.37-0.78) 0.001 

 
    

( / ) 1.00  1.00 - 
( / ) 1.65(1.03-2.63) 0.036 1.52(0.94-2.44) 0.086 

     
( / ) 1.00  1.00 - 

( / ) 2.33(1.19-4.52) 0.013 2.29(1.16-4.53) 0.017 

*  
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-   17   1.54  
-    4.37  
-

( )  
  1  

-     1  
- ( )

  
  1  

-
  

  8.35  

-
  

  1  

-     2.29  
   20.55  

 

      
-   18   1  
-    1  
-

( )  
  0.29  

-     0.56  
- ( )

  
  0.46  

-
  

  1  

-
  

  0.53  

-     1  
   5.84  
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HIV-1 Val158Met  

   Total P 
value n (%) n (%) n (%) 

 (n=142) (n=256) (n=398)  

Val/Val 76 53.6%  139 54.3%  215 54%  0.828 
Val/Met 56 39.4%  97 37.9%  153 38.4%   

Met/Met 10 7.0%  20 7.8%  30 7.5%   
Val/Met + Met/Met

 
       

Val/Val 76 53.5%  139 54.3%  215 54%  0.882 
Val/Met + Met/Met 66 46.5%  117 45.7%  183 46%   

Val/Va + Val/Met
 

       

Val/Val + Val/Met 132 93.0%  236 92.2%  368 92.5%   
Met/Met 10 7.0%  20 7.8%  30 7.5%   

     

Val 208 73.2% 375 73.3% 583 73.2% 0.124 
Met 76 26.8% 137 26.7% 213 26.8%  
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HIV-1 Val158Met 

 

HIV-1    Total P 
value n (%) n (%) n (%) 

 n=128 n=203 n=331  

Val/Val 72 56.3%  109 53.7%  181 54.7%  0.892 
Val/Met 47 36.7%  78 38.4%  125 37.8%   

Met/Met 9 7.0%  16 7.9%  25 7.6%   
Val/Met + Met/Met

 
       

Val/Val 72 56.3%  109 53.7%  181 54.7%  0.649 
Val/Met + Met/Met 56 43.8%  94 46.3%  150 45.3%   

Val/Val + Val/Met
 

       

Val/Val + Val/Met 119 93%  187 92.1%  306 92.4%  0.776 
Met/Met 9 7%  16 7.9%  25 7.6%   

HIV-1 Val158Met 

 

HIV-1    Total P 
value n (%) n (%) n (%) 

 n=14 n=36 n=50  

Val/Val 4 28.6%  20 55.6%  24 48.0%  0.199 
Val/Met 9 64.3%  14 38.9%  23 46.0%   

Met/Met 1 7.1%  2 5.6%  3 6.0%   
Val/Met + Met/Met

 
       

Val/Val 4 28.6%  20 55.6%  24 48%  0.086 
Val/Met + Met/Met 10 71.4%  16 44.4%  26 52%   

Val/Val + Val/Met
 

       

Val/Val + Val/Met 13 92.9%  34 94.4%  47 94%  0.832 
Met/Met 1 7.1%  2 5.6%  3 6%   
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HIV-1 COMT Val158Met  

   Total P 
value n (%) n (%) n (%) 

 n=128 n=14 n=142  

Val/Val 72 56.3%  4 28.6%  76 53.5% 0.116 
Val/Met 47 36.7%  9 64.3%  56 39.4%  

Met/Met 9 7.0%  1 7.1%  10 7.0%   
Val/Met + Met/Met

 
       

Val/Val 72 56.3%  4 28.6%  76 53.5% 0.049† 
Val/Met + Met/Met 56 43.8%  10 71.4%  66 46.5%  

† Chi-square test 

 

HIV-1 COMT Val158Met  

   Total P 
value n (%) n (%) n (%) 

 n=203 n=36 n=239  

Val/Val 109 53.7%  20 55.6%  129 54%  1.000 
Val/Met 78 38.4%  14 38.9%  92 38.5%  

Met/Met 16 7.9%  2 5.6%  18 7.5%   
Val/Met + 

Met/Met
 

       

Val/Val 109 53.7%  20 55.6%  129 54%  0.836 
Val/Met + Met/Met 94 46.3%  16 44.4%  110 46%   
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 1. ROC curve . 
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