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Abstract

Purpose: This study investigated the trend of drug abuse care in a
national representative sample, and estimated the risk for co-occurring
mental disorders among abusers. We also investigated schizophrenia and
affective disorders and their co-morbidity relationship with acohol and
drug use disorders. Method: Using a randomly selected cohort with
200,000 persons in 2000 from the insured in the Nationa Heath
Insurance (NHI) program, the Department of Health, Taiwan, we assessed
the annual prevalence and new claims rates for drug abuse treatment in
1996-2003, and conducted a nested case-control analysis to compare the
psychiatric co-morbidity between users and nonusers (1:3). Then, we
used another randomly selected sample with 1,000,000 persons from
2005. We assessed the prevalence of schizophrenia, affective disorder,
alcohol dependence, alcohol abuse, drug dependence and drug abuse in
1997-2006. We aso calculated the relative rate ratio to compare the drug
and alcohol use disorders by age and year among the persons having
schizophrenia or affective disorder and general population. Results:
Among 796 persons with diagnosed drug use disorders in the 1996-2003
cohort (72.7% males), 37 persons were teens. There was a 6.8-fold

increase of new medical claims for drug use disorders in six years, from
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1.76/10,000 in 1997 to 11.9/10,000 in 2003. The corresponding
prevalence had a 7.1-fold increase, from 1.92/10,000 to 14.7/10,000,
respectively. The case-control analyses showed that abusers were more
prevalent than nonusers in mental disorders, particularly for the affective
psychosis (ICD 296) (66.6 per 1000 vs. 19.3 per 10000), drug related
psychosis (ICD 292) (40.2 per 1000 vs. 1.26 per 1000), schizophrenia
(33.9 per 1000 vs. 12.1 per 1000) and acohol dependence syndrome
(30.2 per 1000 vs. 6.7 per 1000). With an overall odds ratio of 4.65 (95%
confidence interval (Cl) 3.53-6.13) for having psychiatric diseases, the
risk to have the drug-associated psychosis was 33.3 folds greater for
substance users than for controls. The odds ratio increased to 85.8 if the
neurotic disorders were excluded from the data analysis (p<0.0001). In
the 1996-2006 cohorts, we found the incidence rates of schizophrenia and
affective psychosis declined annually, while the incidence rates of
substances dependent and substance abuse were increasing. There was a
higher risk of substance use disorders among individuals with
schizophrenia or affective disorder. Conclusions. There was a rapid
increase in substance use disorders in the recent years in Taiwan. Higher

prevalence rates of psychiatric co-morbidities among drug abusers and



vise versa underscore the urgent need to target public health prevention.

Keywords : Universal insurance, mental health, case-control study,

prevalence, substance abuse, schizophrenia, affective disorder, Taiwan
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Y43 & Bk~ ACODE 2 ICD-9-CM #R4rT :
1996-2003 & 200,000 4 -& iF3é ETT? A e R
1. &4 ¢ * 5 B (drugusedisorders) :
A-code 216 ~ ICD code 304 ~ ICD code 304 -
2. ¥R B T (1CD code 290-319) 4 %j4rT™
X EZ 4% E BEHA KL (Senileand early senile psychotic
condition) ICD code 290
IFpH 144 o (Alcoholic psychosis) ICD code 291
%4~ 12444 5 (Drug related psychosis) 1CD code 292
o pE IR A T it (Transient organic disorder ) |CD code 293
H o B R o M2 (Other organic brain syndrome - chronic)

|CD code 294

« 4 & B g (Schizophrenia) 1CD code 295
HR 14 m (Affective psychosis) 1CD code 296
« X 1 ki (Paranoid state) 1CD code 297
#is LB L4 o (Other and unspecified reactive psychosis)
|CD code 298

DA B 2R ( Psychosis with origin specific to childhood )
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|CD code 299

- ## F st (Neurotic disorder) 1CD code 300

A F.1& ¥ (Personality disorder ) ICD code 301

Mos T 8L % 5 B (Psychosexual disorder) 1CD code 302

iFydxiz 3 (Alcohol dependence syndrome) ICD code 303

o T 514 4 18 5 5 s (Psycho-physiological malfunction)
|CD code 306

L% 8 BF 87 2 FF ARtk 2 i ( Other and unspecific special

symptoms and syndromes) 1CD code 307

R4 M E R (Acutereaction to stress) 1CD code 308

- EB i R (Adjustment reaction) ICD code 309

A A 3E2 B A B (Depression, not elsewhere classified )
|CD code 311
$23 #p i iz ¥ (Hyper kinetic syndromein childhood )

ICD code 314

- FrE B E&F (Other specified delaysin development ) 1CD code 315

< A F1F o BE T i B2 Ak F (Psychotic factors associated

with diseases classification) |CD code 316
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« ¥R i » _ (Mild mental retardation) 1CD code 317
H #2275 (Other specific mental retardation) 1CD code 318
AP or 29 » & (Unspecific mental retardation) 1CD code 319

1996-2006 = = = B & §F * 4% 1,000,000 * e % 4
A4 & Bl e (Schizophrenia) A code 211 » ICD code 295 ;
TR 1244 s (Affective psychosis) A code 212 ~ ICD code 296 -
/Ey iz 4 (alcohol dependence) A code 215 ~ ICD code 303 -
Fp i (acohol ) ICD code 305.00 - ICD code 305.000 ~ ICD code
305.1+1CD code 305.02~ICD code 305.03; # 1~ ix &f A code 216~1CD code

304 ; # ¥ & |CD code 305.2-305.9 -
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Table 1. The prevalence and incidence of drug use disorders identified from the National
Health Insurance cohort data in Taiwan, 1996-2003.

Year Population size Prevalence New claims
n (rate per 10000) n (rate per 10000)
1996 189999 66(3.47)
1997 192724 37(1.92) 34(1.76)
1998 195050 62(3.18) 56(2.87)
1999 197486 100(5.06) 86(4.35)
2000 200000 104(5.20) 86(4.30)
2001 199495 113(5.66) 86(4.31)
2002 198989 180(9.05) 152(7.64)
2003 193966 286(14.7) 230(11.9)
Tota 195964 796 730
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Table 2. The prevalence of mental disorders in cases with drug use disorders diagnosed in the
Nationa Health Insurance cohort in Taiwan, 1996-2003.

Age(years)
<20 20-29 >29 Tota
Psychiatric diseases N=37 N=186 N=573 N=796

n(rate/1000) n(rate/1000) n(rate/1000) n(rate/1000)
Senile and early senile psychotic condition 0 0 1(1.75) 1(1.26)
Alcohoalic psychosis 0 0 5(8.73) 5(6.28)
Drug related psychosis 2(54.1) 15(80.6) 15(26.2) 32(40.2)
Transient organic disorder 0 2(10.8) 4(6.98) 6(7.54)
Other organic brain syndrome (chronic) 0 4(21.5) 9(15.7) 13(16.3)
Schizophrenia 2(54.1) 7(37.6) 18(31.4) 27(33.9)
Affective psychosis 0 10(53.8) 43(75.0) 53(66.6)
Paranoid state 0 1(5.38) 2(3.49) 3(3.77)
Other and unspecified reactive psychosis 0 1(5.38) 6(10.5) 7(8.79)
Psychosis with origin specific to childhood 0 0 1(1.75) 1(1.26)
Neurotic disorder 0 17(91.4) 76(132.6)  93(116.8)
Personality disorder 0 5(26.9) 7(12.2) 12(15.1)
Psychosexual disorder 0 0 1(1.75) 1(1.26)
Alcohol dependence syndrome 2(54.1) 2(10.8) 20(34.9) 24(30.2)
Psycho-physiological malfunction 1(27.0) 2(10.8) 5(8.73) 8(10.1)
Other and unspecific special symptoms 0 10(53.8) 19(33.2) 29(36.4)
and syndromes
Acute reaction to stress 0 1(5.38) 2(3.49) 3(3.77)
Adjustment reaction 0 5(26.9) 3(5.24) 8(10.1)
Depression, not elsewhere classified 0 0 6(10.5) 6(7.54)
Hyper kinetic syndrome in childhood
Other specified delays in development 0 0 1(1.75) 1(1.26)
Psychotic factors associated with diseases 1(27.0) 0 0 1(1.26)
classification 0 0 1(1.75) 1(1.26)
Mild mental retardation
Other specific mental retardation 0 0 2(3.49) 2(2.51)
Unspecific mental retardation 0 1(5.38) 0 1(1.26)

0 0 1(1.75) 1(1.26)
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Table 3. The prevalence of mental disorders identified for controlsin the National Health
Insurance cohort in Taiwan, 1996-2003.

Age (years)
<20 20-29 >29 Total
Psychiatric diseases N=111 N=558 N=1719 N=2388

n(rate/1000)  n(rate/1000) n(rate/1000)  n(rate/1000)

Senile and early senile psychotic condition 0 0 23(13.4) 23(9.63)
Alcohoalic psychosis 0 0 8(4.65) 8(3.35)
Drug related psychosis 0 2(3.58) 1(0.58) 3(1.26)
Transient organic disorder 0 1(1.79) 5(2.91) 6(2.51)
Other organic brain syndrome (chronic) 0 3(5.38) 9(5.24) 12(5.03)
Schizophrenia 1(9.0) 7(12.5) 21(12.2) 29(12.1)
Affective psychosis 1(9.0) 9(16.1) 36(20.9) 46(19.3)
Paranoid state 0 1(1.79) 3(1.75) 4(1.68)
Other and unspecified reactive psychosis 0 3(5.38) 12(6.98) 15(6.28)
Psychosis with origin specific to childhood 0 0 0 0
Neurotic disorder 2(18.0) 49(87.8) 259(150.7)  310(129.8)
Personality disorder 1(9.0) 0 4(2.33) 5(2.09)
Psychosexual disorder 0 12(21.5) 0 12(5.03)
Alcohol dependence syndrome 0 3(5.38) 13(7.56) 16(6.70)
Psycho physiological malfunction 2(18.0) 5(8.96) 45(26.2) 52(21.8)
Other and unspecific special symptoms and 0 20(35.8) 79(46.0) 99(41.5)
syndromes

Acute reaction to stress 1(9.0) 0 7(4.07) 8(3.35)
Adjustment reaction 0 7(12.5) 3(1.75) 10(4.19)
Other specified non-psychotic mental disorder 0 2(3.58) 6(3.49) 8(3.35)
Depression, not elsewhere classified 1(9.0) 5(8.96) 23(13.4) 29(12.1)
Other conduct disorder

Unspecific emotional disturbance, in 0 2(3.58) 4(2.33) 6(2.51)

childhood and adol escent 0 0 1(0.58) 1(0.42)
Hyper kinetic syndrome in childhood
Other specified delays in development 0 0 1(0.58) 1(0.42)
Psychotic factors associated with diseases 3(27.0) 1(1.79) 0 4(1.68)
classification 0 0 3(1.75) 3(1.26)
Mild mental retardation
Other specific mental retardation 0 2(3.58) 0 2(0.84)
Unspecific mental retardation 1(9.0) 1(1.79) 2(1.16) 4(1.68)

1(9.0) 1(1.79) 2(1.16) 4(1.68)
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Table 4. Odds ratios of psychiatric diseases estimated in nested case-control groups of the

National Health Insurance cohort in Taiwan, 1996-2003.

Drug abuse . .
Odds ratio (95%CI interval)
Yes No
N=796 N=2388 Adjusted the density of population
n(%) n(%) Univariable Including  neurotic Not including
disorder neurotic disorder
Drug related
psychosis
Yes 32(4.0) 3(0.13) 33.3(10.2-109.0)** 33.7(10.3-110.3) ** 85.8(11.6-632.8)***
No 764(96.0) 2385(99.9) 1.0 1.0 1.0
Other organic
brain syndrome
Yes 13(1.63)  12(0.50) 3.29(1.49-7.23)* 3.22(1.46-7.10)* 3.67(1.44-9.36)*
No 783(98.4) 2376(99.5) 1.0 1.0 1.0
Schizophrenia
Yes 27(3.39)  29(1.21) 2.85(1.68-4.85)*** 2.83(1.67-4.82)*** 5.94(2.94-12.0)***
No 769(96.6) 2359(98.8) 1.0 1.0 1.0
Affective
psychosis
Yes 53(6.66)  46(1.93) 3.63(2.43-5.44)* ** 3.64(2.43-5.46)*** 0.12(4.81-17.3)***
No 746(93.3) 2342(98.1) 1.0 1.0 1.0
Neurotic disorder
Yes 93(11.7)  310(13.0)  0.89(0.69-1.14) 0.87(0.68-1.11)
No 703(88.3) 2078(87.0) 1.0 1.0
Personality
disorder
Yes 12(1.51) 5(0.21) 7.29(2.56-20.8)** 7.33(2.57-20.9)** 8.56(2.71-27.0)**
No 784(98.5) 2383(99.8) 1.0 1.0 1.0
Alcohoal
dependence
Yes 24(3.02)  16(0.67) 4.61(2.44-8.72)*** 4.50(2.38-8.53)*** 6.01(2.80-12.9)***
No 772(97.0) 2372(99.3) 1.0 1.0 1.0
Others/unspecific
Yes 29(3.64)  99(4.15) 0.87(0.57-1.33) 0.88(0.58-1.34) 1.15(0.67-1.96)
No 767(96.4) 2289(95.9) 1.0 1.0 1.0

"1 p<0.05, **:p<0.001, ***

: p<0.0001
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Table 5. Odds ratios of psychiatric disease (any of drug related psychosis, other organic brain
syndrome, schizophrenia, affective psychosis, personality disorder, alcohol dependence
syndrome, adjustment reaction) estimated in nested case-control groups of the National
Health Insurance cohort in Taiwan, 1996-2003.

Drug use disorder

Odds ratio (95% Confidence

hiatric di Y N
Psychiatric disease es 0] interval)
N=796 N=2388
n(%) n(%)
Yes 131(16.5) 97(4.1) 4.65(3.53-6.13)
No 665(83.5) 2291(95.9) 10
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Table 6. Prevalence of schizophrenia, alcohol and drug use disorders by year in 1997-2006, Taiwan

(rate per 10,000)

Year

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

Schizophrenia Affective disorder Alcohol Alcohol abuse Drug dependence Drug abuse
dependence

n rate n rate n rate n rate n rate n rate
2790 33.1 3050 36.2 355 4.2 161 1.9 128 1.5 16 0.2
3036 34.7 4911 56.2 511 5.8 51 0.6 120 1.4 17 0.2
3287 37.1 6298 71.1 653 7.4 71 0.8 139 1.6 26 0.3
3476 38.7 5321 59.2 797 8.9 140 1.6 135 1.5 66 0.7
3619 39.7 5207 57.2 889 9.8 208 2.3 172 1.9 103 1.1
3888 41.9 5770 32.1 964 10.4 227 24 149 1.6 117 1.3
4170 44.6 6307 67.4 949 10.2 287 3.1 203 2.2 105 1.1
4353 45.7 6885 72.3 1011 10.6 381 4.0 226 24 143 15
4656 48.7 7816 81.8 1323 13.8 501 52 310 3.2 212 2.2
4758 47.6 8776 87.8 1402 14.0 629 6.3 349 35 236 2.4
4847 48.8 8776 88.3 1319 13.3 659 6.6 253 2.6 185 1.9
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Table 7. Incidence of schizophrenia, alcohol and drug use disorders by year in 1997-2006, Taiwan (rate per 10,000)

Year Schizophrenia Affective disorder Alcohol Alcohol abuse Drug dependence Drug abuse
dependence

n rate n rate n rate n rate n rate n rate
1997 872 10.0 3507 40.1 447 51 45 0.51 108 1.2 17 0.2
1998 774 8.7 3895 44.0 526 59 67 0.76 121 1.4 25 0.3
1999 702 7.8 2753 30.7 599 6.7 133 1.48 107 1.2 63 0.7
2000 604 6.6 2524 27.7 628 6.9 186 2.04 134 15 98 1.1
2001 620 6.7 2566 27.6 662 7.1 190 2.05 107 1.2 103 1.1
2002 595 6.4 2660 28.4 628 6.7 230 2.46 151 1.6 86 0.9
2003 580 6.1 2737 28.8 648 6.8 298 3.13 154 1.6 126 1.3
2004 596 6.2 2876 30.1 842 8.8 375 3.92 219 2.3 177 1.9
2005 497 5.0 3139 31.4 807 8.1 470 4.70 223 2.2 190 1.9
2006 443 4.5 2721 274 719 7.2 443 4.46 137 1.4 133 1.3
total 6283 6.7 29378 31.8 6506 7.0 2437 2.61 1461 1.6 1018 1.1
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Table 8. Incident cases of schizophrenia by age and sex in 1997-2006, Taiwan

(rate per 10,000)  Frequency Missing = 4
Males Females total

Age

n (%) rate n (%) rate n (%) rate
<20 516 (162) 37 357(116) 26 873(1390) 3.1
20-29 848 (266) 107 640(207) 7.8 1488(2370) 9.2
30-44 1079 (338) 90 946(306) 7.9 2025(3225) 85
4564 503 (158) 59 829(268) 92 1332(2121) 76
>=65 244 ( 7.6) 73 317(103) 99 561(893) 86
Tota 3190 (100) 7.0 3089 (100) 6.7 6279 6.8
Table 9. Incident cases of affective disorder by age and sex in 1997-2006,
Taiwan  (rate per 10,000) Frequency Missing = 1
Age Males Females total

n (%) rate n (%) rate n (%) rate
<20 1276 (115) 92 1694( 93) 121 2970(101) 107
20-29 1699 (153) 21.3 3029(166) 367 4728(161) 292
30-44 3131(282) 262 5376(294) 451 8507 (290) 35.6
4564 3018 (27.2) 352 5661(31.0) 629 8679(295) 494
>=65 1976 (17.8) 587 2517(13.8) 789 4493(153) 685
Total 11100 (100) 24.3 18277(100) 39.4 29377 (100) 319
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Table 10. Co-morbidity rates (1/10,000) of alcohol dependence, alcohol abuse, drug dependence and drug abuse among
schizophrenia cases and non-schizophrenia general population by age in males, in 1997-2006, Taiwan

age Alcohol dependence Alcohol abuse Drug dependence Drug abuse

schizophrenia Non schizophrenia Non schizophrenia Non schizophrenia Non
schizophrenia schizophrenia schizophrenia schizophrenia

<20 116.3 14 775 0.7 271.3 0.8 310.1 0.7
20-29 1014.2 9.9 448.1 3.6 801.9 3.1 660.4 2.0
30-44 1631.1 174 463.4 5.9 454.1 2.3 315.1 12
45-64 1232.6 16.8 357.9 54 198.8 14 178.9 0.7
>=65 204.9 1.2 0 19 41.0 15 41.0 0.6
Total 1050.2 104 344.8 35 445.1 19 363.6 11
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Table 11. Co-morbidity rates (1/10,000) of alcohol dependence, alcohol abuse, drug dependence and drug abuse among
schizophrenia cases and non-schizophrenia general population by age in females, in 1997-2006, Taiwan

age  Alcohol dependence Alcohol abuse Drug dependence Drug abuse
schizophrenia Non schizophrenia Non schizophrenia Non schizophrenia Non
schizophrenia schizophrenia schizophrenia schizophrenia
<20 140.1 12 28.0 0.9 112.0 04 168.1 0.4
20-29 375.0 4.6 2344 2.1 390.6 14 3594 12
30-44 401.7 4.4 200.9 19 306.6 11 222.0 0.8
45-64 217.1 2.2 36.2 0.9 168.9 1.0 24.1 0.5
>=65 63.1 1.0 0 0.4 63.1 0.7 0 0.8
Total 281.6 2.8 123.0 1.3 239.6 0.9 168.3 0.7




Table 12. Co-morbidity schizophrenia cases to general population rate ratios of alcohol dependence, acohol abuse, drug
dependence and drug abuse by age in males and females, in 1997-2006, Taiwan

age  Alcohol dependence Alcohol abuse Drug dependence Drug abuse

males females males females males females males females
<20 843 115.8 119.3 31.8 361.8 320.1 419.0 480.2
20-29 102.3 82.1 124.5 114.3 255.4 271.3 326.9 294.3
30-44 93.7 91.5 78.9 108.0 195.7 281.2 260.4 288.3
45-64 73.2 97.4 62.8 40.2 144.1 170.6 252.0 45.5

>=65 28.5 61.3 0 0 28.1 91.4 69.5 0
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Table 13. Co-morbidity rates (1/10,000) of alcohol dependence, alcohol abuse, drug dependence and drug abuse among
Affective disorder cases and non-affective disorder general insured population by age in males, in 1997-2006, Taiwan

age  Alcohol dependence Alcohol abuse Drug dependence Drug abuse
Affective Non affective  Affective Non affective  Affective Non affective  Affective Non affective
disorder disorder disorder disorder disorder disorder disorder disorder

<20 2479 11 108.4 0.6 247.9 0.6 216.9 0.6

20-29 804.7 9.1 355.2 3.2 516.1 2.9 382.9 1.9

30-44 1299.1 15.8 457.8 51 285.4 2.1 181.3 11

45-64 656.6 15.8 225.3 4.9 127.0 1.1 61.9 0.6

>=65 169.2 6.7 23.5 1.8 65.8 1.2 28.2 0.5

Total 729.6 9.4 264.1 3.1 233.6 1.5 155.8 1.0
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Table 14. Co-morbidity rates (1/10,000) of alcohol dependence, alcohol abuse, drug dependence and drug abuse among
Affective disorder cases and non-affective disorder general insured population by age in females, in 1997-2006, Taiwan

age  Alcohol dependence Alcohol abuse Drug dependence Drug abuse
Affective Non affective  Affective Non affective  Affective Non affective  Affective Non affective
disorder disorder disorder disorder disorder disorder disorder disorder

<20 1814 1.0 140.4 0.7 105.3 0.2 105.3 0.3

20-29 345.7 34 176.1 15 246.5 0.8 179.3 0.8

30-44 263.5 3.6 114.2 1.6 168.6 0.4 130.0 04

45-64 944 2.0 374 0.8 83.0 0.7 24.4 04

>=65 25.6 1.0 18.3 0.3 44.0 0.5 40.3 0.6

Total 182.5 2.3 88.7 1.1 130.9 0.5 89.7 0.4
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Table 15. Relative risk of alcohol dependence, alcohol abuse, drug dependence and drug abuse between incident affective
cases and general insured population by age in males and females, in 1997-2006, Taiwan

age  Alcohol dependence Alcohol abuse Drug dependence Drug abuse

males females males females males females males females
<20 2194 185.1 197.2 206.5 420.1 438.8 349.8 421.3
20-29 88.3 101.4 112.4 115.1 176.1 304.3 197.4 224.1
30-44 821 73.2 89.4 73.2 135.2 411.3 163.4 317.0
45-64 41.6 47.0 45.8 50.0 115.4 125.8 98.3 56.8
>=65 25.2 26.7 12.8 59.1 54.8 91.6 60.0 73.3

Total 78.0 80.0 86.0 84.43 152.7 242.5 160.6 203.8
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Abstract

Purpose: This study investigates the trend of drug abuse care in a national
representative sample, and estimates the risk for co-occurring mental disorders
among abusers. Method: Using a randomly selected cohort with 189,999
persons in 1996 from the insured in the National Health Insurance (NHI)
program, the Department of Health, Taiwan, we assessed the annual prevalence
and new claims rates for drug abuse treatment in 1996-2003, and conducted a
nested case-control analysis to compare the psychiatric co-morbidity between
users and nonusers. Results:. Among 796 persons with diagnosed drug use
disorders in the cohort (72.7% males), 37 persons were teens. There was a
6.8-fold increase of new medical claimsfor drug use disordersin six years, from
1.76/10,000 in 1997 to 11.9/10,000 in 2003. The corresponding prevalence had a
7.1-fold increase, from 1.92/10,000 to 14.7/10,000, respectively. The nested
case-control analyses showed that abusers were more prevalent than nonusers in
mental disorders, particularly for the affective psychosis (ICD 296) (66.6 per
1000 vs. 19.3 per 10000), drug related psychosis (ICD 292) (40.2 per 1000 vs.
1.26 per 1000), schizophrenia (33.9 per 1000 vs. 12.1 per 1000) and alcohol
dependence syndrome (30.2 per 1000 vs. 6.7 per 1000). With an overall odds
ratio of 4.65 (95% confidence interval (Cl) 3.53-6.13) for having psychiatric
diseases, the risk to have the drug associated psychosis was 33.3 fold stronger

for substance users than for controls. The odds ratio increased to 85.8 if the

neurotic disorders were excluded from the data analysis (p < 0.0001).

Conclusions: There was arapid increase in substance use disorders in the recent
years in Taiwan. Higher prevaence rate of psychiatric co-morbidity among drug

abusers underscores the urgent need to target public health prevention.
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Introduction

Drug abuse is in a rapid rising trend worldwide, threatening an
individual’s healthy life, including the risk of mental health related
consequence (1-4). Approximately one half patients may have a
co-occurring mental disorder, while fewer individuals with mental
disorder have the addictive disorders (5, 6). In a forensic sample,
Kalechistein et al. found that methyl amphetamine users have two times
higher risk than nonusers to seek psychological care and attempt
suicide(1).

Persons with dual diagnoses use both mental health and addictive
treatment services more frequently than persons with only one disorder.
However, most persons received no treatment in the previous year (2, 7,
8). More than 70 percent of individuals with co-occurring mental and
substance use disorders receive neither mental health care nor substance
abuse treatment. A national survey in the U.S. found that only 8 percent
of substance use disorders with co-occurring mental disorders had
received an integrated care in the past year (9).

It is not clear whether substance abuse increased the vulnerability to
gpecific co-occurring disorders, most of them are not cause-effect
dependent (5). Other environmental conditions may also underlie the
co-morbidity without a temporal relation between the substance misuse
and the psychiatric ilIness. People with mental illness also have the access
to substances, substance use and mental disorders may share common
antecedents (10). However, it is clear that individuals with substance
abuse and co-morbidities have more health problems and more difficult to

treat than those had no co-morbidity.
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Drug abuse in the population of Taiwan is also in rapid rising trend
(11). Hepatitis virus C infection was aso high among drug abusers in
Taiwan (12). To our knowledge, no epidemiologic study has examined
the population based drug abuse and the psychiatric co-morbidity.
Effective prevention plan requires the epidemiology data on substance
use disorders and co-morbid mental health problems. There is a need to
investigate the temporal relation between drug abuse and mental health
problem. It requires longitudinal data to ascertain causal sequences. At
the same time, the power of detecting significance may be limited
because of the low prevalence in general population and the involvement
of many potentially confounding factors (7).

In this study, we used the database of electronic medical records
from 1996 to 2003 generated as a representative health insurance cohort.
We investigated the prevalence and incidence of drug abuse in the
population, and compared co-occurring psychiatric disorders between

populations with and with no drug abuse.
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Materials and Methods

Taiwan has reformed all insurance programs to launch a universa
insurance program, the National Health Insurance (NHI) since 1996 with
a coverage rate of over 90.0%. Almost entire populations (96.2%) were
covered in the program as of 2003. Using the electronic data base, the
National Health Research Institute (NHRI) in Taiwan has randomly
selected from the whole insured population to establish a cohort. We
obtained from NHRI this electric cohort file and used the reimbursement
claim data to conduct the present study, based on a population of 189,999
persons covered in the insurance program in 1996. Patient information
included scrambled identification, gender, and birth date, insured type,
code of hedlth care, and code for health care providers, and medical cost
covered by the insurance program. The diagnoses were coded using the
International  Classification of Diseases 9" Revision of Clinical
Modification (ICD-9-CM). Any person identified from the insurance
reimbursement claims with the diagnoses coded of A 216 (substance
abuse), or ICDs 304 and 305 was considered as a case of substance use
disorder. As psychiatric disorders, we included ICD codes of ICDs
290-319.

The chronological trends of drug abuse were measured by both the
prevalence and new claims rates of drug use disorders during 1996-2003.
Overall, there were 796 persons of drug users who met the diagnosis of
drug use disorders identified from the insurance cohort at the interval of
1996-2003. We identified 2388 persons with no such disorders as the
control group, frequency matched by sex and age. Data anayses
measured the chronological trends of drug abuse prevalence in 1996-2003
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and incidence in 1997-2003. The prevalence rates of the psychiatric
morbidities were calculated and compared between drug abusers and
nonusers. The risks of psychiatric diseases among drug users compared
with controls were calculated odds ratios (OR) and corresponding 95%
confidence intervals (Cls). The psychiatric diseases observed included
drug related psychosis, other organic brain syndrome, schizophrenia,
affective psychosis, neurotic disorder, personality disorders, alcohol
dependence syndrome, and other unspecified symptoms and syndromes.
The odds ratios after adjusting the age and the density of population and

neurotic disorder were aso calculated.
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Results

Among 796 persons identified as drug use disorders in the study
population, more males (72.7%) were noted and 37 persons were teens.
Table 1 shows a 6.8-fold increase in new medical clams for drug use
disorders, from 1.76/10,000 in 1997 to 11.9/10,000 in 2003. The
corresponding prevalence rates were 1.92/10,000 and 14.7/10,000,
respectively representing a 7.6-fold increase. The nested case-control
analyses showed that drug users (Table 2) were more prevalent than
nonusers (Table 3) in mental disorders, particularly for the affective
psychosis of ICD 296 (66.6 vs. 19.3 per 1000), drug related psychosis of
ICD 292 (40.2 vs. 1.26 per 1000), schizophrenia (33.9 vs. 12.1 per 1000
for ICD 295) and alcohol dependence syndrome (30.2 vs. 6.7 per 1000
for ICD 291). There was also more prevalent in personality disorders
(ICD 301) among drug users (15.1 vs. 2.09 per 1000). In addition,
neurotic disorders were prevalent in both groups, dlightly higher in
nonusers than users.

Table 4 shows the risks for the above described mental health problems,
including estimation adjusted for population density. The drug abusers
had a very strong estimated risk (OR = 33.3, 95% CI=10.2-109.0) for
drug associated psychosis compared with controls. The odds ratio
changed little after controlling for population density. But, it increased to
85.8 when the neurotic disorders were excluded from the model. The
drug users were also at higher odds of other organic brain syndrome,
schizophrenia, affective psychosis, personality disorder, and alcohol
dependence syndrome (all p < 0.05). The odds ratios were 5.94 increase

for schizophrenia and 9.12 for affective psychosis when neurotic
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disorders were excluded.

Table 5 shows the overall odds ratio was 4.65 (95% confidence interval
3.53-6.13) for psychiatric diseases including drug induced mental
disorder, other organic brain syndrome, schizophrenia, affective
psychosis, personality disorder, alcohol dependence, and adjustment

reaction.
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Discussion

Drug abuse is a stigma in the society. Persons with drug abuse
problems generally do not seek help until having other co-occurring
problems. Among substance users with two or more mental syndromes,
Wu et al. reported that less than 20% seek health services assistance (13).
Watkins et al. found from the same population that only 23 percent of
these persons have appropriate mental care (9). The U.S. National
Comobidity Survey found in 1996 that 38.9% of drug users with
dependency may seek mental health services. But only 9.2% of those
with no dependency have sought help (4). The study on the 2001 and
2002 National Survey on Drug Use and Health (NSDUH) aso showed
that, among drug users with serious mental illness, amost one half had
not received any treatment (14). Apparently, with no hard investigation,
there are disadvantages and bias to overcome in studying on the risk of
co-occurring health problems among substance users, particularly in drug
abuse.

Using a large longitudinal universal insurance data, this report was
the first study on the recent trend of drug use disorders and related
psychiatric co-morbidities in Taiwan. Almost 96 percent of population in
Taiwan enrolled in the universal insurance program, our study
represented the population trend of seeking medical care associated with
those have severe drug use disorders. Drug users may not seek medical
assistance, particularly in Taiwan. The results showed a rapid increase in
drug abuse during recent years. In this cohort, a 6.8-fold increase in new
medical clams with drug use disorders was noted, from 34 persons

(1.92/10,000) in 1997 to 230 persons (14.7/10,000) in 2003. Thisincrease
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might reflect there are more co-morbidity among drug abusers. The
Epidemiologic Catchment Area Study estimated that 72% of drug users
have at the least one psychiatric disorder co-morbidity (3). We found that
the prevalence of co-occurring psychiatric disorders rate was 53.1 %
among drug users in this study. The prevalence of drug users could be
0.72/0.53 times greater.

Regier et al. have reported that persons with any substance abuse or
dependence had an odds ration of 4.6 for schizophrenia (7). The odds
ratios increased to 6.2 among persons with only substance abuse. We
have a similar finding in this study. Patients with the psychiatric disease
were also likely to have a neurotic disorder. When the neurotic disorder
was excluded from the data analysis model, the odds ratio for
schizophrenia was doubled to 5.94; affective psychosis and other
psychiatric disorders were aso increased. These findings were
compatible with others studies with high risk of mgor psychiatric
diseases (3-5). This might also reveal more patients with major
psychiatric diseases have drug abuse disorders. In addition, this might
also reveal that few persons with drug abuse visited physician for help of
neurotic disorder. The neurotic disorders were underestimated. However,
they failed to find a temporal relation between the substance misuse and
psychiatric illness.

Our results showed that the drug use disorders were 4.65 times more
likely than non-users at the risk for psychiatric diseases including drug
induced mental disorder, other organic brain syndrome, schizophrenia,
affective psychosis, personality disorder, alcohol dependence and

adjustment reaction. The risk was particularly strong for drug associated
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psychosis, with the odds ratio increased to 85.8. Among the psychiatric
diseases, drug users were at strong risk for personality disorder,
schizophrenia, and other organic brain syndrome.

In our study, there are severa limitations. The prohibition of illicit
drug use is enforced strictly in Taiwan. Most people might hide this
problem when they visited a clinician. This could make this data
underestimated the real problems of substance abuse. Our database did
not include the persons who were in jail. In addition, NHI does not pay
for treatment of substance use disorder unless they have other disorders.
Substance-related disorder may not lead them to seek care from
physicians until other disorder appears. The prevalence and incidence of
substance use disorders was likely underestimated. The study was based
on the diagnosis recorded by any kind of specialists. Their diagnostic
behavior about substance use disorder and psychiatric diseases might be
different. This could influence the accuracy of diagnosis especially on
neurotic disorders. But the diagnosis of major psychiatric diseases was
most based on the psychiatrists and their attitude was more similar. But
we still could show the trend of co-morbidity between substance users
and non-users by the sex and age frequency matched nest-case control
study. Our study aso could not revea the causal relation regarding
specific substance abuse and psychiatric illness (or vice versa). We need
the further study to find the causal relation among co-morbidity.

Because NHI program does not reimburse services for abstinence
drug abuse, drug users with no co-morbidity may not be included in this
study. The risk association measured in our data could be overestimated.

But the high co-morbidity rates were compatible with other reports
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(reference). There was a high correlation between personality disorder
and substance use disorder (15). We also found that there was more
personality disorder among drug abusers (ORs 7.33; 95% confidence
interval 2.57-20.9). In addition, neurotic disorders were prevalent in both
groups, dightly higher in nonusers than users. Thisis not compatible with
the other report (5). We suspect that some patients with neurotic disorders
might perform self-medication with illicit drug or alcohol or
benzodiazepam. This could let us underestimate the prevalence of
neurotic disorders among the persons with substance disorders. This is
because most individuals with co-occurring mental and substance use
disorders do not seek mental health care or substance abuse treatment (9).
Our data could under estimate the prevalence of substance use disorders.
There might be some other problems that we did not find. We need to
design a further study to evaluate the relationship between mental health
problem and substance disorders.

Conclusions

This study reveals a rapid increase in drug use disorders among the
population in Taiwan in recent years. We have found strong evidence
that high psychiatric co morbidity rate among illicit drug users. We
should pay more attention to the mental health problems among the
substance users and to the illicit drug use among the patient with

psychological problem.
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Table 1.The prevalence and incidence of drug use disorders identified from the
National Health Insurance cohort datain Taiwan, 1996-2003.

Year Population size Prevalence New claims
n (rate per 10000) n (rate per 10000)
1996 189999 66(3.47)
1997 192724 37(1.92) 34(1.76)
1998 195050 62(3.18) 56(2.87)
1999 197486 100(5.06) 86(4.35)
2000 200000 104(5.20) 86(4.30)
2001 199495 113(5.66) 86(4.31)
2002 198989 180(9.05) 152(7.64)
2003 193966 286(14.7) 230(11.9)

Total average 195964 796 730
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Table 2.The prevalence of mental disorders in cases with drug use disorders
diagnosed in the National Health Insurance cohort in Taiwan, 1996-2003.

Age(years)
<20 20-29 >29 Total
Psychiatric diseases N=37 N=186 N=573 N=796

n(rate/1000) n(rate/1000) n(rate/1000) n(rate/1000)
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Senile and early senile psychotic
condition

Alcohoalic psychosis

Drug related psychosis

Transient organic disorder

Other organic brain syndrome
(chronic)

Schizophrenia

Affective psychosis

Paranoid state

Other and unspecified reactive
psychosis

Psychosis with origin specific to
childhood

Neurotic disorder

Personality disorder

Psychosexual disorder

Alcohol dependence syndrome
Psycho-physiological malfunction
Other and unspecific specia
symptoms and syndromes

Acute reaction to stress
Adjustment reaction

Depression, not elsewhere
classified

Hyper kinetic syndrome in
childhood

Other  specified delays in
devel opment

Psychotic factors associated with
diseases classification

Mild mental retardation

Other specific mental retardation
Unspecific mental retardation

0
0
2(54.1)
0
0
2(54.1)

o O O O O o o

2(54.1)
1(27.0)
0

0
1(27.0)
0

0
0
15(80.6)
2(10.8)
4(21.5)
7(37.6)
10(53.8)
1(5.38)
1(5.38)
0
17(91.4)
5(26.9)
0
2(10.8)
2(10.8)
10(53.8)

1(5.38)
5(26.9)
0

0
1(5.38)
0

1(1.75)
5(8.73)
15(26.2)
4(6.98)
9(15.7)
18(31.4)
43(75.0)
2(3.49)
6(10.5)
1(1.75)
76(132.6)
7(12.2)
1(1.75)
20(34.9)
5(8.73)
19(33.2)

2(3.49)
3(5.24)
6(10.5)

1(1.75)
0
1(1.75)

2(3.49)
0
1(1.75)

1(1.26)
5(6.28)
32(40.2)
6(7.54)
13(16.3)
27(33.9)
53(66.6)
3(3.77)
7(8.79)
1(1.26)
93(116.8)
12(15.1)
1(1.26)
24(30.2)
8(10.1)
29(36.4)

3(3.77)
8(10.1)
6(7.54)

1(1.26)
1(1.26)
1(1.26)

2(2.51)
1(1.26)
1(1.26)
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Table 3.The prevalence of mental disorders identified for controls in the National
Health Insurance cohort in Taiwan, 1996-2003.

Age (years)
<20 20-29 >29 Total
Psychiatric diseases N=111 N=558 N=1719 N=2388

n(rate/1000)  n(rate/1000) n(rate/1000)  n(rate/1000)
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Senile and early senile psychotic condition 0 0 23(13.4) 23(9.63)
Alcohalic psychosis 0 0 8(4.65) 8(3.35)
Drug related psychosis 0 2(3.58) 1(0.58) 3(1.26)
Transient organic disorder 0 1(1.79) 5(2.91) 6(2.51)
Other organic brain syndrome (chronic) 0 3(5.38) 9(5.24) 12(5.03)
Schizophrenia 1(9.0) 7(12.5) 21(12.2) 29(12.1)
Affective psychosis 1(9.0) 9(16.1) 36(20.9) 46(19.3)
Paranoid state 0 1(1.79) 3(1.75) 4(1.68)
Other and unspecified reactive psychosis 0 3(5.38) 12(6.98) 15(6.28)
Psychosis with origin specific to childhood 0 0 0 0
Neurotic disorder 2(18.0) 49(87.8) 259(150.7)  310(129.8)
Personality disorder 1(9.0) 0 4(2.33) 5(2.09)
Psychosexual disorder 0 12(21.5) 0 12(5.03)
Alcohol dependence syndrome 0 3(5.38) 13(7.56) 16(6.70)
Psycho physiological malfunction 2(18.0) 5(8.96) 45(26.2) 52(21.8)
Other and unspecific special symptoms and 0 20(35.8) 79(46.0) 99(41.5)
syndromes

Acute reaction to stress 1(9.0) 0 7(4.07) 8(3.35)
Adjustment reaction 0 7(12.5) 3(1.75) 10(4.19)
Other specified non-psychotic mental disorder 0 2(3.58) 6(3.49) 8(3.35)
Depression, not el sewhere classified 1(9.0) 5(8.96) 23(13.4) 29(12.1)
Other conduct disorder

Unspecific emotional disturbance, in 0 2(3.58) 4(2.33) 6(2.51)

childhood and adol escent 0 0 1(0.58) 1(0.42)
Hyper kinetic syndrome in childhood
Other specified delays in development 0 0 1(0.58) 1(0.42)
Psychotic factors associated with diseases 3(27.0) 1(1.79) 0 4(1.68)
classification 0 0 3(1.75) 3(1.26)
Mild mental retardation
Other specific mental retardation 0 2(3.58) 0 2(0.84)
Unspecific mental retardation 1(9.0) 1(1.79) 2(1.16) 4(1.68)

1(9.0) 1(1.79) 2(1.16) 4(1.68)

Table 4. Odds ratios of psychiatric diseases estimated in nested case-control groups of
the National Health Insurance cohort in Taiwan, 1996-2003.

Drug abuse
Yes No
N=796 N=2388 Univariable Adjusted the density of population

Odds ratio (95%CI interval)
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n(%) n(%) Including neurotic Not including
disorder neurotic disorder

Drug related
psychosis
Yes 32(4.0) 3(0.13) 33.3(10.2-109.0)**  33.7(10.3-110.3) **  85.8(11.6-632.8)***
No 764(96.0) 2385(99.9) 1.0 1.0 1.0
Other organic
brain syndrome
Yes 13(1.63) 12(0.50)  3.29(1.49-7.23)* 3.22(1.46-7.10)* 3.67(1.44-9.36)*
No 783(98.4) 2376(99.5) 1.0 1.0 1.0
Schizophrenia
Yes 27(3.39) 29(121)  2.85(1.68-4.85)***  2.83(1.67-4.82)***  5.94(2.94-12.0)***
No 769(96.6) 2359(98.8) 1.0 1.0 1.0
Affective
psychosis
Yes 53(6.66) 46(1.93)  3.63(2.43-5.44)***  3.64(2.43-5.46)***  9.12(4.81-17.3)***
No 746(93.3) 2342(98.1) 1.0 1.0 1.0
Neurotic disorder
Yes 93(11.7)  310(13.0)  0.89(0.69-1.14) 0.87(0.68-1.11)
No 703(88.3) 2078(87.0) 1.0 1.0
Personality
disorder
Yes 12(151)  5(0.21) 7.29(2.56-20.8)**  7.33(2.57-20.9)** 8.56(2.71-27.0)**
No 784(98.5) 2383(99.8) 1.0 1.0 1.0
Alcohol
dependence
Yes 24(3.02) 16(0.67)  4.61(2.44-8.72)***  450(2.38-8.53)***  6.01(2.80-12.9)***
No 772(97.0) 2372(99.3) 1.0 1.0 1.0
Others/unspecific
Yes 29(3.64) 99(4.15)  0.87(0.57-1.33) 0.88(0.58-1.34) 1.15(0.67-1.96)
No 767(96.4) 2289(95.9) 1.0 1.0 1.0

"1 p<0.05, **:p<0.001, *** : p<0.0001
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Table 5.0dds ratios of psychiatric disease (any of drug related psychosis, other
organic brain syndrome, schizophrenia, affective psychosis, personality disorder,
alcohol dependence syndrome, adjustment reaction) estimated in nested case-control
groups of the National Health Insurance cohort in Taiwan, 1996-2003.

Drug use disorder

Odds ratio (95% Confidence

hiatric di Y N
Psychiatric disease es 0] interval)
N=796 N=2388
n(%) n(%)
Yes 131(16.5) 97(4.2) 4.65(3.53-6.13)
No 665(83.5) 2291(95.9) 1.0
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