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T a b ic  6 .3  P e rc e n ta g e s  w i t h  P a s t  Y e a r  A l c o h o l  a n d / o r  I l l i c i r  D r u g  D e p e n d e n c e  o r  A b u s e  a m o n g
A d u l t s  A g e d  26 o r  O ld e r ,  by  A ge a t  F irs t  M a r i j u a n a  Use a n d  A ge  G r o u p s :  2000

Age in 
 ̂cars

Age o f  M arijuana  
In itiation  in Y ears

Illicit Drug 
Dependence 

or Abuse

Alcohol or 
Illicit D rug 
Dependence 

o r Abuse
Alcohol

Dependence
Illicit Drug 

Dependence
M arijuana

Dependence

O ther Illicit 
Drug 

Dependence

Total 14 or younger 6.2 18.0 6.8 4.5 2.5 2.7

15-17 9.5 3.6 1.4 0.7 0.9

18-20 2.0 8.3 3.5 1.7 0.8 1.2

21 or older 1.3 7.6 3.2 0.7 0.2 0.5

Never used marijuana 0.2 2.1 0.9 0.1 0.0 0.1

26-34 14 or younger 7.7 10.2 6.7 5.7 3.3 3.2

15-17 2.9 13.1 4.1 1.7 0.8 l.l

18-20 1.8 11.4 4.3 1.3 0.9 0.5

21 or older 3.0 13.7 4 0 0.7 0.6 0.1

Never used marijuana 0.4 3.4 1.0 0.2 0.0 0.2

35-49 14 or younger 5.0 17.3 6.5 3.4 2.0 2.0

15-17 1.7 7.8 3.5 14 0.7 0.8

18-20 1 8 7.5 3.2 1.7 0.8 1 1

21 or older 1.7 8.0 3.8 1.2 0.0 1.2

Never used marijuana 0.2 2.6 1.4 0.1 0.0 0.1

50* 17 or younger 8.2 9.8 4.6 3.6 0.0 3.6

18-20 2.8 7.2 3.4 2.1 0.4 2.1

21 or older 0.6 5.7 2.7 0.4 0.2 0.2

Never used marijuana 0.1 1.4 0.6 0.1 0.0 0.1

Noie: Illicit drug dependence or abuse indicates dependence on or abuse o f  at least one o f  the follow ing drugs:
marijuana/hashish, cocaine (including crack), iieroin. hallucinogens (including LSD and PGP), inhalants, or any 
prescription-type psychotherapeutic used nonmedically. Other illicit drug dependence indicates meeting the 
dependence criteria o f  at least one of the follow ing dmgs: cocaine, hallucinogens, inhalants, heroin, pain relievers, 
sedatives, tr.i quilizers. or stimulants. Dependence or abuse is based on Me definition found in the 4lh edition of  the 
D ia g n o s t ic  a i . J  S ta t is t ica l M a n u a l o f  M e n ta l D iso rd e rs  (DSM-IY).

Source: SAMHSA Dffice o f  Applied Studies, National Household Survey on Drug Abuse. 2000.
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I'ahlc 6.4 Adjusted Odds Ratios o f L ife tim e  Use o j H e ro in , Cocaine, and  Psychotherapeutics  among Lifetime M arijuana Users Aged 
26 or Older: 1999 and 2000

V ariab les

Lifetim e H ero in  Cse L ifetim e C ocaine llse l ifetim e P sycho therapeu tic  l)se
O dds
Ratio

9 5 %  C 'onfidencc 
In te rv al

O dds
Ratio

95%  C onfidence 
In te rval

O dds
Ratio

9 5 %  C onfidence 
In terval

Aec at F irst M ariju an a  Cse in 3 ears
14 or younger vs. 21 or older 15 45 (7.56 - 51.55) 7.95 (6 53 - 9 68) 5.25 (4.37 - 6.31)
15-17 vs. 21 or older 6.10 (2.95 - 12.58) 3.27 (2.76 - 3 87) 2.47 (2.09 - 2.92)
18-20 vs. 21 or older 3.53 (1.73 - 7.20) 1 88 (1 57 - 2.25 1.49 (1.24 - 1.78)

Age in Y ears
26-34 vs. 50 or older 0.22 (0.13 - 0.38) 0 ,9 1 (0.73 - 1 12) I 63 (0.51 - 0.77)
35-49 vs. 50 or older 0.53 (0 30 - 0 91) 1.41 (1 14 - 1 74) 0.93 (0 76 - 1.12)

G en d er
Male vs. female 1 61 (1.21 - 2.13} 1 33 (1.21 - 1.46) 1.04 (0.94 - 1.14)

R ace/E thnicity
White vs. black 0.43 (0.29 - 0 64) 1 12 (0.93 - 1 34) 1.78 (1.48 - 2.13)
Hispanic vs. black 0.65 (0.38 - 1.12) 1.14 (0 88 - 1.48) 1.20 (0 92 - 1.58)
Other' vs. black 0.52 (0.23 - 1 16) - 1 -  - - ) — (--------- )
Asian/Pacific Islander/Native Hawaiian vs. black - (-- - - ) 0 60 (0.38 - 0.95) 0.73 (0.45 - 1.19)
American Indian or Alaska Native vs. black - <............ ) 1 82 (I 13 - 2.93) 2.85 (1.75 - 4.66)
More than one race vs. black - I............ ) 1.19 (0.67 - 2.10) 1.57 (0.94 - 2.61)

E ducation
Less than high school vs. at least some college 1.44 (0.96 - 2,17) 1.04 (0.88 - 1.21) 0.93 (0.79 - 1.10)
High school graduate vs. at least some college 1.03 (0.77 - 1.38) 0.90 (0.80 - 1.00) 0.91 (0.82 - 1.02)

— Not available.
Note: Nonmedical use o f  any prescription-type psychotherapeutic indicates using pain relies ers. tranquili/ers. stimulants, or sedatives at least once Indicated use docs 

not include over-the-counter drugs.
1 Asian/Pacific Islander/Native Hawaiian, American Indian/Alaska Native, and more than one race.
Source: SAMHSA, Office o f  Applied Studies, National Household Surv ey on Drug Abuse, 1999 and 2000.



•  •  •

T a b le  6 .5  A d ju s te d  O d d s  R a t io s  o f  P a s t  Y e a r  U s e  o f  H e r o i n ,  C o c a i n e ,  a m i  P s y c h o t h e r a p e u t i c s  a m o n g  L i f e t im e  M a r i ju a n a  U se rs
Aged 26 or O lder: 1999 and 2000

Past Y ear H ero in  Use Past N e a r  C ocaine Use Past V ear P sychotherapeu tic  Use

V ariab les
O dds
R atio

9 5 %  C onfidence 
in te rv a l

O dds
Ratio

9 5 %  ( onfidence 
In te rval

O dds
R atio

95%  C onfidence 
In terval

Age a t F irst M ariju an a  Use in N ears
14 or younger vs. 21 or older 2.46 (0.54 - 11.28) 7.01 (3.60 - 13.66) 3.44 (2.37 - 5.00)
15-17 vs. 21 or older 0.91 (0.21 - 3.96) 3.81 (1 99 - 7.31) 1.67 <1.19 -  2,34)
18-20 vs. 21 or older 0.56 0.10 - 3 09) 2.04 (1 02 -  4 09) 1 26 <0.85 -  1 87)

Age in N ears
26-44 vs. 50 or older 2.12 (0.23 - 19 96) 1 87 (0 83 - 4.23) 1.75 (1.04 - 2.93)
35-49 vs. 50 or older 6 04 (0.71 - 51 38) 1.19 (0.51 - 2.78) 1.3 3 (0.81 - 2.20)

C ru d e r
Male vs. female 0.60 (0.26 - 1.41) 1.35 (1 03 - 1 76) 0 76 (0 63 -  0.92)

R ace/E tlin ic ity
White vs. black 0.55 (0.20 - 1.52) 0.54 (0.39 - 0.76) 1.62 ( 118  - 2.24)
Hispanic vs. black - <-- - --) 0 74 (0 4.3 - 1.29) 1.86 <1.13 - 3.07)
Other' vs. black 1.51 (0.40 - 5.78) - (--------- ) « (--------->
Asian/Pacific Islander/Native Hawaiian vs. black — ( - - --) 0.2.3 . 07 - 0.76) 0 65 (0.27 - 1.55)
American Indian or Alaska Native vs. black - (-- - *-) 1.56 (0.57 - 4 27) 3 23 (1.25 -  8.34)
More than one race vs. black -- <~ - - ) 0.81 <0.32 - 2.06) 0 99 (0.42 - 2 29)

E ducation
Less than high school vs. at least some college 1.74 (0.60 -  5.03) 2 29 (1 54 -  .3.40) 1.78 <1.33 - 2.39)
High school graduate vs. at least some college 0.93 (0.36 - 2.35) 1.28 (1.00 - 1.64) 1.10 (0.90 - 1.35)

-- Not availabt -
Note: For past year heroin use. three racial/ethnic categories were used: white, black; and I lispanic. American Indian/Alaska Native, Asian Pacific Islandcr/Nalive Hawaiian, and more

than one race. Black was used as the reference group. Nonmedical use of any prescript ion-type psychotherapeutic indicates using pain relievers, tranquilizers, stimulants, or 
sedatives al least once. Indicated use does not include over-the-counter drugs.

1 Hispanic, Asian/Pacific Islander/Native Hawaiian, American Indian/Alaska Native, and more than one race 
Source: SAMHSA, Office of Applied Studies, National Household Survey on Drug Abuse. 1999 and 2000.
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Tabic 6.4 Adjusted O d d s  Ratios of Lifetime Use o f Heroin, Cocaine, and Psychotherapeutics a m o n g  Lifetime Marijuana Users Aged
26 or Older: 1990 and 200(1

Variables

Lifetime Heroin Use Lifetime Cocaine Use Lifetime Psychotherapeutic  Use

O dds
Katio

95%  < 'onfidence 
Interval

O dds
Ratio

95 %  Confidence 
Interval

O dds
Katio

9 5 %  Confidence 
Interval

Age at Kirst M arijuana  Use in Years
14 or younger vs. 21 or older 15.45 (7.56 - 31.55) 7.95 (6.53 - 9.68) ''.23 (4.37 - 6.31)

15-17 vs 21 or ol let 6.10 (2.95 - 12.58) 3.27 (2.76 - 3.87) 2.47 (2 09 - 2.92)

IK-20 vs. 21 or ider 3.53 (1.7.3 - 7 20) 1 88 (1.57 - 2.25) 1.49 (1.24 - 1.78)

Age in Y ears
?6-34 vs. * 'lo ’ older 0.22 (0.1.3 - 0.38) 0.91 (0 73 - 1.12) 0.63 (0.51 - 0.77)

35-49 vs 50 r older 0.53 (0.30 - 0.91) 1.41 (1 14 - 1.74) 0.93 (0.76 - 1.12)

G ender
M ale vs ( -male 1.61 (1.21 - 2 13) 1 33 (121 • 1.46) 1.04 (0.94 - 1.14)

Kace/Ltlu.i ' ity
White > s. black 0,43 10 29 - 0.64) 1 12 (0.93 .  1.34) 1 78 (1.48 - 2.13)

1 lispana vs. black 0,65 (0.38 - 1.12) 1.14 (0.88 - 1.48) 1.20 (0.92 - 1.58)

( >thcr' v black 0.52 (0.23 - 1.16) - (-- * - ) -- ( -  - -•)
Asian/ ’acific Islander/Native Hawaiian vs. black - ( -  - --) 0 60 (0.38 - 0.95) 0.73 (0.45 - 1.19)

A merit an Indian or Alaska Native vs. black - (............ ) 1 82 (1.13 • 2.93) 2.85 (1.75 - 4.66)

More t i one race vs. black -- (............ ) 1 19 (0.67 - 2.10) 1.57 (0.94 - 2.61)

(■'.duration
l ess than high school vs. al least some college 1.44 (0.96 - 2.17) 1.04 (0.88 - 121) 0.93 (0.79 - 1.10)

High scl o< 1 graduate vs. at least some college 1.03 (0.77 - 1.38) 0.90 (0.80 - 1.00) 0.91 (0.82 - 1.02)
— Not available.
Note: Nonm •<.. eal use o f  any prescription-type psychotherapeutic indicates using pain relievers, tranquili/.crs, stimulants, or sedatives at least once. Indicated use does 

not include over-the-counter drugs.
1 Asian/Pacific Islander/Native Hawaiian, American Indian/Alaska Native, and more than one race.
Source: SAM* ISA, Office o f  Applied Studies, National I lousehold Survey on Drug Abuse, 1999 and 2000
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Table 6.5 Adjusted Odds Ratios of Past Year Use o f Heroin. Cocaine, and Psychotherapeutics a m o n g  Lifetime Marijuana Users
Aged 26 or Older: 1999 and 2000

V ariables

Past Year Heroin Use Past Year Cocaine llse Past Year Psychotherapeutic Use

Oriels
Katio

95 %  ( onfitlcner 
Interval

Orlds
Katio

95%  < onfidence 
Interval

Odd*
Kalin

95%  Confidence 
Interval

Age at First M arijuana Dse in Years
14 nr younger vs. 21 nr older 2.46 (0.54 - 11.28) 7 01 (3.60 - 13 66) 1.44 (2.17 - 5.00)

15-17 vs. 21 or older 0.91 (0.21 - 3.96) 1.81 (1 99 - 7.11) 1.67 (1.19 • 2.34)

18-20 vs. 21 or older 0.56 0.10 - .1.09) 2.04 (1 02 • 4.09) 1.26 (0.85 - 1 87)

Age in Years
26- <4 vs. 50 or older 2.12 (0.23 - 19 96) 1 87 (0 83 - 4.23) 1.75 (1.04 - 2.91)

35-49 vs. 50 or older 6.04 (0.71 - 51 38) 1 19 (0 51 - 2 78) 1 33 (0.81 - 2.20)

( tende r
Male vs. female 0 60 (0.26 - 1.41) 1.15 (1 01 - 1 76) (I 76 (0 6 3 - 0.92)

Kacc/Kthnicity
While vs. black 0.55 (0.20 - 1.52) 0 54 (0 39 - 0.76) 1.62 (1.18 - 2.24)

1 lispanie vs. hlack - (............) 0.74 (0 4 3 - 1.29) 1.86 (1 1 3  - 1.07)

O ther1 vs. olnck 1.51 (0.40 - 5.78) - (............) - (............)
Asian/Pacific Islander/Native Hawaiian vs. black ** (............) 0.23 (0.07 - 0.76) 0 65 <0.27 - 1.55)
American Indian or Alaska Native vs. hlack - ( -  - --) 1.56 (0.57 - 4.27) 1.23 <1.25 - 8.14)

More than one race vs black - (............) 0 81 (0.12 - 2.06) 0 99 (0.42 - 2.29)

Fducatinri
l.css than high school vs. at least some college 1.74 (0.60 - 5.03) 2.29 (1.54 - 3 10) 1.78 (1.13 - 2.39)

High school graduate vs. at least some college 0.93 <0,36 - 2.15) 1.28 (1.00 - 1.64) 1.10 (0.90 - 1.15)
— Not available.
Note: For pasi year heroin use, llirec racinl/cthnic categories were used: white, blaek. nml Hispanic, American liulinn'Alnsku Native, Asian/Pacific Islatider/Nnlive Hawaiian, anil more 

Ilian one race. Hlack was used as the reference group. Nonmedical use o f any prescription-type psychotherapeutic indicates using pain relievers, tranquilizers, stimulants, or 
sedatives at least once. Indicated use does not include over-the-counter drugs.

1 Hispanic. Asian/Pacific Islander/Native Hawaiian. American Indian/Alaska Native, and more than one race 
Source; SAMHSA, Office o f Applied Studies, National Household Survey on Drug Abuse, 1999 and 2000.
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Table 6.6 Adjusted Odds Ratios of Past Year Heavy Marijuana Use anti Heavy Use o f Other Illicit Drays a m o n g  Lifetime Marijuana
Users Aged 26 or Older: 1999 and 2000

Variables
Heavy M arijuana  Dse ll ravy  t'sc of O th e r  Illicit Drugs

Odds Katio 95%  ( onfidcm v Interval O dds Kalin 95%  < 'onfidence Interval
Age :t( First M arijuana  Dse in > ears

14 or younger vs. 21 or older 5.30 (2.43 - 11 56) 4.49 (2.56 - 7.87)
15-17 vs. 21 or older 1.36 (0 63 - 2.95) 2.12 (1.24 - 3.64)
18-20 vs. 21 or older 0.82 <0.32 * 2.13) 115 (0.62 - 2.11)

Age in Y ears
26-34 vs. 50 or older 4.73 (1 33 - 16.83) 1.72 (0 83 - 3.55)
35-49 vs. 50 or older 2.31 (0 64 - 8 29) 1.52 (0.75 - 3 08)

C ru d e r
Male vs. female 2 12 (1.47 - 3 05) 1 II (0.86 - 1.42)

Kace/Ktlinicity
White vs. black 1.25 (0 77 • 2 02) 0 62 (0 42 - 0 9 |)
Hispanic vs. black 1 01 (0.53 - 1.95) 123 (0.69 - 2.18)
Oilier' vs. black 117 (0 45 - 3.01) - <............)
Asian/Pacific Islander/Native Hawaiian vs black - (............) 0 54 (0.21 - 1.40)
American Indian or Alaska Native vs. black - (-- -  --) 2 63 (1 06 - 6 54)
More than one race vs. hlack - (............ ) 0.77 (0 26 - 2.29)

F.diication
Less than high school vs. at least some college 2 43 (1.47 - 3.99) 2.99 (2.02 - 4 41)
1 ligli school graduate vs. at least some college 2.74 (1.24 . 2 43) 1.57 (1.15 - 2.13)

•• Not availab le .
Note: I or heavy marijuana use, lour racial/clhnic categories were used: white; black. Hispanic, and American Indian/Alaska Native. Pacific Islander/Native Hawaiian, and more Ilian one 

race. Black was used as the reference group. II -nvy marijuana use refers to using marijuana on .610 or more days in the past year Heavy use ol other illirit drugs refers to using 
cocaine, hallucinogens, inhalants, heroin, or any prescription-type psychotherapeutic used nonmedically (■ e . pain relievers, sedatives, iriimpiih/ers, or stimulants) on at least 50 
days in the past year.

1 Asian/Pacific Islander/Native Hawaiian, American Indian/Alaska Native, and more than one race 
Source SAMHSA. Office o f Applied Studies, National Household Survey on Drug Abuse. | W  and 2000
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Table ft.7 Adjusted < )dds Ratios of Past Year Illicit Drug l>q ndence nr Abase and Alcohol or Illicit Drag Dependence or Abase
among Lifetime Marijuana llsers Aged 2ft or Older: 2000

Variables

Illicit Drug Dependence o r  Abuse Alcohol o r  lllirit Drug Dependence o r  Abuse

Odds Katin 95%  ( onfidence Interval ()<his Katin 95%  ( onfidence Interval

Age at f i r s t  M arijuana  th e  in \  ears

14 or younger vs. 21 or older 4.74 (1 86 - 12 08) 1.90 <1 44 - 2.72)

15*17 vs. 21 or older 1.74 (0.69 - 4 46) 0.99 (0.71 - 1.37)

18-20 vs 21 or older 1.51 (061 - 4.72) 0.94 (0.67 - 1 32)

Age in Y ears

26-44 vs. 50 or older 131 (0 44 - .4 95) 2.20 (1.41 .  4.44)

45-49 vs. 51) or older 0.88 (0 41 .  2 52) 1 44 (0 92 • 2.22)

(•ender
Male vs female 1.12 <0.72 - 1.74) 1 94 (1 56 - 2.42)

K ace/f Ihnicily

While vs hlack 0.52 (II 10 - 0 88) 0.94 <0.70 • 1.25)

1 lispanic vs black 0.89 (0 45 • 1.75) 0.95 (0 62 - 1 47)

Asian/Pacific Islander/Native Hawaiian vs. black 0.1 4 (0 04 - 0,64) 0.79 <0.27 - 2.28)

American Indian or Alaska Native vs. hlack 0.96 <0.26 - 3.46) 1.46 (0 59 . .4 1 t)

More than one race vs. black .4.01 (0 85 . 10 74) 1.59 (0 54 - 4 67)

F.ducation

l ess than high school vs. at least some college 1.81 <1.05 - 1.14) 1 91 (1 42 - 2.56)

High school graduate vs. at least some college 0.75 (0 .5 1 - I 10) 1 42 (1.07 - 1.64)

Note: Illicit drug dependence or abuse indicates dependence on or abuse o f  at least one o f  the follow ing drugs m arijuana/hashish, cocaine (including crack), heroin.
hallucinogens (including I,SO and I 't ’P), inhalants, or any prcscriplion-lypc psychotherapeutic used nonmedically Dependence or abuse is based on the definition 
found in the 4,,‘ edition o f  the Diagnostic and Statistical Manual of Mental Disorders (I >SM -IV)

Source: SAMHSA, Office o f  Applied Studies, National Household Survey on Drug Abuse, 2000
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Table 6.8 Adjusted Odds Ratios of Past Year Alcohol Dependence and Illicit I h D e p e n d e n c e  among Lifetim e M a riju a n a  Users 
Aged 26 or O lder: 2000 ____________________________________

Alcohol Dependence Illicit Drug Dependence

Variables O dds Katio 9 5%  Confidence Interval Odds Ratio 9 5 %  Confidence Interval

Age at f i r s t  M arijuana  l i s t  in Years

14 or younger vs. 21 or older 1.64 <0.91 - 2 95) 6.19 (2.22 - 17.21)

15-17 vs. 21 or older 0.97 (0.57 - 1.65) 1 98 (0.74 - 5.27)

1X-20 vs. 21 or older 102 (0 56 - 1.84) 2 29 (0.79 - 6.64)

Age in Years

2 6 0 4  vs. 50 or older LSI (0.75 • 3.03) 1.20 (0.36 - 4.00)

(5-49 vs. 50 or older 1.33 (0 67 • 2.64) 0 99 (0.30 - 3 30)

(•endec

Male vs female 1.72 (I.2 J  • 2.41) 1 00 (061 • 1.64)

Race/Ethnicity

While vs. black 0.83 (0.50 - 1.36) 0 49 (0.26 - 0.91)

Hispanic vs. black 0,67 (0.34 1.33) 0.57 (0.22 - 1.44)

Asian/Pacific Islander/Native Hawaiian vs. black 1.15 (0.23 - 5 64) 0 17 r * 03 - 0.87)

American Indian/Alaska Native vs hlack 0.96 (0.23 - (.99) 0 2 7 (0.08 - 0.95)

Mote than one race 0 XI (0.24 - 2 77) 1 09 (0 30 • (9 7 )

Education

Less than high school vs. at least some college 3.34 (2.21 - 5.07) 1 XI (0.90 - 3.62)

High school graduate vs at least some college 1.62 (1.15 - 2 30) 0.69 (0.4 ( - 1.12)

Note: Illicit drug dependence indicates dependence on at least one of the following drags: marijuana/hashish, cocaine (including era ' heroin, hallucinogens (including 
LSI) and PCI’), inhalants, or any prescription-type psychotherapeutic used nonmedically Dependence is hascd on the dcfiniti .ound in the 4,h edition of the
UltiRnnslic and Statistical Manual of Mental Disorders (DSM-IV).

Source. SAMI ISA, Office o f  Applied Studies, National Household Survey on Drug Abuse, 200(1
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Table 6.9 Adjusted O d d s  Katins of Past Year Marijuana Dependrace and Oilier Illicit Drun Dependence a m o n g  Lifetime Marijuana
Users Aged 26 or O lder: 2000

Variables

M arijuana  Dependence O th e r  Illicit Drug Dependence

O dds Ratio 95%  Confidence Interval Odds Ratio 95%  Confidence Interval

Age at First M arijuana  Dse in Venrs

14 or younger vs. 21 or older 9.77 (7.82 - 33.89) 5.67 (1.51 - 21.29)

15-17 vs. 21 or older 2.67 (0.76 - 9.38) 1.94 (0.56 - 6 74)

18-20 vs. 21 or older 2.98 (0.79 - 11.25) 2.52 <0.64 - 9.94)

Age in Years

26-14 vs. 50 or older 2.47 (0.69 - 8.83) 0.76 (0.19 - 3.14)

35-49 vs. 50 or older 1.70 (0.46 - 6.27) 0 80 (0,19 • 3.33)

< lender

Male vs female 1.31 (0 71 - 2 40) 0 81 (0 44 - 1.56)

Rare/Ethnicity

White vs. black 0.52 (0 21 - 1.31) 0.5 3 (0.24 - 1.16)

Hispanic vs black -- (............) 0 80 (0.27 - 2.35)

< )lhcr' vs. black 0.47 (0.12 - 1.77) - ( ............)
( )ther' vs. black - (............) 0.70 (0.20 - 2.50)

Kdticaliun

l.css than high school vs. at least some college 0 95 (0.41 - 2.24) 2 98 (1.29 - 6.89)

1 ligh school giaduate vs. at least some college 0.46 (0.23 - 0.92) 1 05 (0.59 - 1.88)

-- Not available.
Note: l or marijuana dependence, three racial/ethnic categories were used: white: hlack; and Hispanic. American Indian/Alaska Native, Asian/Pacific Islander/Native

I lawaiian, and more than one race. Black was used as the reference group. Other illicit drug dependence indicates meeting lie dependence criteria o f one or more
o f the following drugs; cocaine, hallucinogens, inhalants, heroin, pain relievers, sedatives, tranquilizers, or stimulants Dependence is based on the definition found 
in the 4*’ edition o f  the Piaxnostic and Statistical Manual of Mental Disorders (I)SM-IV).

' Hispanic, Asian/Pacific Islander/Native Hawaiian. American Indian/Alaska Native, and more than one race
2 Asian/Pacific Islander/Native Hawaiian, American Indian/Alaska Native, and more than one race.
Source: SAMHSA, Office o f  Applied Studies. National I lottschold Survey on Drug Abuse, 2(100.



Table 6.10 Percentages with Past Year Alcohol and/or Illicit Drug Dependence or Abuse a m o n g  Past Year Marijuana Users
Aged 26 or Older, by Age al First M arijuana Use: 21160

Age of Marijuana 
Initiation in Years

Illicit Drug 
Dependence or 

Abuse

Alcohol or Illicit 
Drug Dependence 

or Abuse
Alcohol

Dependence
Illicit Drug 
Dependence

Marijuana
Dependence

Other Illicit Drug 
Dependence

14 o r younger 20.7 19.5 11.7 15.2 8 8 8.6

15-17 12.(> 27.R 0 4 8 0 1 7 4 2
18-20 9.7 22.9 110 7.9 7.1 1.0

21 or o lde r 7.5 16.7 5.4 1.4 2.1 1.3
Note: I l l ic i t  drug dependence or abuse ind ica tes dependence on or abuse o f  at least one of the fo llow in g  drugs: matijuana/hashish, cocaine ( inc lud ing c ra c k ), 

heroin, ha lluc inogens ( in c lud in g  L S I) and I’ t I ’ ), inha lan ts, or any prescription-type psychotherapeutic used nonm ed ica lly . < Mlicr ill ic it  drug dependence 
ind ica tes meeting the dependence crite ria o f  one or more o f  the fo llow in g  drugs: cocaine , ha lluc inogens, inhalants, heroin, pain re lie ve rs , seda tives, 
tranqu ilize rs, ur stim u lan ts. Dependence or abuse is based on the de fin ition found in the 4lh ed ition n l the / hogno.vt/c and Statistical Manual o f \lcm a l 
Disorders (DSM-IV).

Sou icc . SA M I ISA , ( t f lic e  o f  App lied Stud ies, Nationa l I louseho ld Survey on Drug A buse . 2000
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Table 6.11 Adjusted Odds Ratios of Illicit Drup Dependence or Abuse and Alcolwl or Illicit Dru/f Dependence or Abuse a m o n g
Lifetime M arijuana Users Aged 2ft or O lder Who Also Used M arijuana in the Past Year: 2(100

Illicit Drug Dependence or Abuse Alcohol or Illicit Drug Dependence or Abuse

Variables Odds Katio 95% Confidence Interval Odds Katio 95% Confidence Interval
Age at First Marijunna Use in Years

14 or younger vs . 21 or o lde r 5.69 (2 12 • 15.28) 3.63 <1 86 7.06)
15-17 vs . 21 o r o lder 2.94 (1.03 - 8.36) 2.17 (1.09 4.32)
18-20 vs . 21 or o lder 1.80 (0.71 - 4 59) 1.63 (0.88 3.01)

Age in Years
26-34 vs. 50 o r o lder 0.38 (0.13 - 1.09) 0.80 (0 32 1.97)
15-49 vs. 50 or o lder 0 17 (0 14 • 1.01) 0.76 (0.12 1.82)

(lender
M ale  vs, female 0.89 (0,57 - 1.39) 1.16 (0.83 1.63)

Racc/F.thn ic ity
W hite vs, b lack 0.46 (0,26 - 0.80) 1.01 (0.64 1.59)
H ispan ic vs . h lack 1.37 (0 59 - 3.19) 1 31 (0.65 2 64)
< )ther‘ vs. b lack 1.13 (0.49 - 2.62) - (-- -•)
Asian/Pacific Islander/Native H awaiian vs.

h lack -- (............. ) 0.23 (0 06 0.90)
American Indian/A laska N a tive  vs. b lack - (............. ) 1 24 (0 18 4.04)
M ote than one race v s  black - (..............) 1 68 <0.56 5.06)

F.duen tinn
l ess than high schoo l vs. at least some co llege 1.02 (0 62 - 1.68) 111 (0.9| 2.26)
1 ligh  schoo l graduate vs. at least some co llege 0.62 (0.40 - 0 98) 0.92 (0.63 1.34)

— Not ava ilab le .
Note: I l l ic i t  d rug  dependence nr abuse ind ica tes dependence on or abuse o f  at least one o f  the fo llow in g  bugs marijuana/hashish, cocaine ( in c lud ing  crack), 

hero in , ha lluc inogens (in c lud in g  L S I)  and PC I’ ), inhalants, or any prescription-type psychotherapeutic used nonmedicallv Dependence or abuse is based 
on the de fin ition  found in the 4* ed ition  o f  the PitiKnostic and  Statistical Manual o f  Mental Disorders (DSM-IV)

' A sian/Pacific Islander/Native Hawaiian , Am erican Indian/Alaska N ative , and more than one race 
Source: SA M H SA . O ffice  o l App lied S tud ies, N ationa l Household Survey on D rug Abuse , 2000.
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Table 6.12 Adjusted O d d s  Ratios of Past Year Alcohol Dependence and Illicit Draff Dependence a m o n g  Lifetime Marijuana
Users Aged 26 or O lder Who Also Used M arijuana in the I’ast Year: 211(10

Variables

Alcohol Dependence Illicit Drug Dependence

Odds Ratio 95% Confidence Interval Odds Ratio 95% Confidence Interval

A gent First M arijuana Use in Years
14 or younger vs. 21 or o lde r 2.45 (0.79 - 763) 8.33 (2 99 - 23.19)

15-17 vs. 21 o f o lder 2.09 (0.69 - 6.32) 3.68 (1.22 - 11.05)

18-20 vs . 21 or o lde r 2.56 (0,94 - 6.95) 3.16 (1 06 - 9 44)
Age in Years

26-44 vs. 50 or o lde r 0.77 (0.17 - 3.49) 0.41 (0.14 - 1.19)
35-4*) vs. 50 or o lde r 0.86 (0.19 - 3.84) 045 (0.15 - 1.36)

C ruder

M ale  vs. female 1.16 (0.69 - 1 9S) 0 81 (0.49 - 1.33)

K arc/F.thnicily

W hite vs. b lack 1.45 (0.58 - 3.62) 0.41 <0.23 - 0.75)

I lisp an ic  vs black 1.61 (0 56 - 4.65) 0.68 <0.24 - 1.92)
( Mlier' vs. b lack 1.09 (0.22 - 5.33) 0 4| (0.11 - 1.54)

F d u ca tio n
Less than high schoo l vs. at least some co lleg e 2.94 (1.55 - 5.59) 0 90 (0.47 - 1.70)

High school graduate vs. al least some co llege 1.35 (0.76 - 2 I I ) (1 56 (0.32 - 1.00)
Note I l l ic it  d rug dependence ind ica tes dependence on at least one o f  the fo llow in g : marijuana/hashish, coca ine ( in c lud ing  crack), heroin, ha lluc inogens

( in c lud ing I.SD  and I ’t 'P ), inha lants, or any prescription-type psychotherapeutic used nonm edica lly Dependence is based on the de fin ition  found in the ‘I"’ 
ed ition o f (he Diagnostic and  S la lislia il Manual a/ Menial Disorders (DSM-IV).

' Asian/Pacific Islander/Native H awaiian . American Indian/Alaska N ative , and more than one race 
Source: SA M I ISA . < ) l l ic c  o f  App lied S tud ies. National I louseho ld Survey on I h u g  Abuse . 2000
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Tabic 6.13 Adjusted Odds Ratios of Past Year Marijuana Dependence and Other Illicit Drug Dependence among Lifetime
M arijuana Users Aged 26 o r O lder Who Also Used M arijuan in the Past Year: 2000___________________________

Variables

Marijuana D ependence Other Illicit Drug Dependence

Odds Katio 95% Confidence .ntcrval Odds Katio 95% Confidence Interval

Age at First M arijuana Use in Years
14 or younger vs . 21 o r o lder 5.05 (1.49 - 17.15) 17.03 (.3.44 - 84.16)
15-17 vs . 21 or o lder 2.27 <0.63 - 8.15) 7.73 (1.41 - 42.32)
18-20 vs . 21 or o lder 3.55 (0.90 - 14.03) 3.97 (0.72 - 21.80)

Age in Years
26-34 vs. 50 or o lde r 1.05 (0.27 - 4.11) 0.19 (0.05 - 0.70)
35-49 vs. 50 or o lder 1.08 <0.26 - 4.53) 0.25 (0.06 - 1.07)

Gender
M ale vs . female 0.84 (0.45 - 1.57) 0.82 (0 41 - 165)

Race/Ethnicity
W hite vs . b lack 0.62 (0.25 - 1.50) 0.38 (0.19 - 0.74)

()ther' vs. b lack 0.58 (0.16 - 2.16) 0.83 (0.27 - 2.51)
Education

Less than high school vs . at least some co llege 0.75 (0.33 - 1.72) 1.69 <0.71 - 4.00)
1 ligh schoo l graduate vs . al least some co llege 0.42 (0.20 - 0.85) 0.99 (0.46 - 2.16)

Note: O ther i l l ic i t  drug dependence ind ica tes meeting the dependence crite ria  o f  one or more o f the fo llow in g  drugs: cocaine, ha lluc inogen s, inhalants, heroin, 
pain re lievers , seda tives, tra iup iili/ crs , or stim ulan ts. Dependence is based on the de fin ition  found in the 4"' ed ition o f  the Diagnostic and  Statistical 
Manual o f  Mental Disorders (DSM-IV).

' H ispanic, Asian/Pacific Islander/Native H awaiian , American Indian/A laska Native , and more than one race.
Source: SA M H SA . O ffice  o f  App lied S tud ies, Nationa l Household Survey on D rug Abuse , 2000.
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Tabic 6.6 Adjusted Odds Ratios of Past Year Heavy Marijuana Use anil Heavy Use o f Other Illicit Drugs a m o n g  Lifetime Marijuana
Users Aged 26 or Older: 1999 and 2000

Heavy M arijuana  Use Heavy Use of O the r  Illicit Drugs

Variables O dds Katio 95%  Confidence Interval O dds Ratio 95%  Confidence Interval

Age at First M ar ijuana  Use in Years
14 or younger vs. 21 or older 5.30 (2.43 - 11.56) 4.49 (2.56 - 7.87)

15-17 vs. 21 or older 1.36 (0.63 - 2.95) 2.12 (1.24 - 3.64)

18-20 vs. 21 o r older 0.82 (0.32 - 2.13) 1.15 (0.62 - 2.11)

Age in Years
26-34 vs. 50 or older 4.73 (1.33 - 16.83) 1.72 (0.83 - 3.55)

35-49 vs. 50 or older 2.31 (0.64 - 8.29) 1.52 (0.75 - 3.08)
(•'cutler

Male vs. female 2.12 (1.47 - 3.05) l . l l (0.86 - 1.42)

Kace/Rtlinicity
White vs. black 1.25 (0.77 - 2.02) 0.62 (0.42 - 0.91)
Hispanic vs. black 1.01 (0.53 - 1.95) 1.23 (0.69 - 2.18)

O ther1 vs. black 1.17 (0.45 - 3.01) -- I---------)
Asian/Pacific Islandcr/Nalivc Hawaiian vs. black - (— • --) 0.54 (0.21 - 1.40)
American Indian or Alaska Native vs. black - (~  - --) 2.63 (1.06 - 6.54)
More than one race vs. black - (............ ) 0.77 (0.26 - 2.29)

Kducation
Less than h ’.It school vs. at least some college 2.4.1 (1.47 - 3.99) 2.99 (2.02 - 4.41)
High school graduate vs. at least some college 2.74 (1.24 - 2.43) 1.57 (1.15 - 2.1.3)

— Not available.
Note: l or heavy marijuana use. lour racial/ethnic categories were used: while; black; Hispanic; and American Indian/Alaska Native. Pacific Islander/Native Hawaiian, and more than one 

race. Hlack was used as the reference group. Ilcnvy marijuana use refers to using marijuana on .100 or more days in the past year. Heavy use o f  other illicit drugs refers to using 
cocaine, hallucinogens, inhalants, heroin, or any prescription-type psychotherapeutic used nonrnedically (i.e., pain relievers, sedatives, tranquilizers, or stimulants) on at least SO 
days in the past year.

1 Asian/Pacific Islander/Native Hawaiian, American Indian/Alaska Native, and more than one race.
Source: SAM HSA, t lllic c  o f  Applied Studies, National Household Survey on Drug Abuse, 1999 and 2000.
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Tabic 6.7 Adjusted O d d s  Ratios of Past Year Illicit Drug Dependence or Abuse and Alcohol or Illicit Drug Dependence or Abuse
among Lifetim e M ariju an a  Users Aged 26 o r O lder: 2000

Variables

Illicit Drug Dependence o r  Abuse Alcohol o r  Illicit D m g Dependence or  Abuse

O dds Katin 9 5 %  Confidence Interval Odd* Katio 95%  Confidence Interval

Arc a t First **arijuana Use in Years

14 or younger vs. 21 or older 4.74 (1.86 - 12.08) 1.90 (1.33 - 2.72)

15-17 vs. 21 or older 1.74 (0.69 - 4.36) 0.99 (0.71 - 1.37)

18-20 vs. 21 or older 1.51 (0.61 - 3.72) 0.94 (0 67 - 1.32)

Age in Years

26-34 vs. 50 or older 1 .3 ; (0.44 - 3.95) 2.20 (1.41 - 3.43)

35-49 vs. 50 or older 0.88 (0.31 - 2.52) 1.43 (0.92 - 2.22)

G ender

Male vs. female 1.12 (0.72 - 1.74) 1.94 (1.56 - 2.42)

Rnce/Etlinicity

White vs. black 0.52 (0.30 - 0.88) 0.93 (0.70 - 1.25)

Hispanic vs. black 0.89 (0.45 - 1.75) 0.95 (0.62 - 1.47)

Asian/Pacific Islander/Native Hawaiian vs. black 0.13 (0.03 - 0.63) 0.79 (0.27 - 2.28)

American Indian or Alaska Native vs. black 0.96 (0.26 - 3.46) 1.36 (0.59 - 3.13)

M ore Ilian one race vs. black 3.01 (0.85 - 10.74) 1.59 (0.54 - 4.67)

Kducation

Less than high school vs. al least some college 1.81 (1.05 - 3.13) 1.91 (1.42 - 2.56)

High school graduate vs. at least some college 0.75 (0.51 - 1.10) 1 32 (1.07 - 1.63)

Note: Illicit drug dependence or abuse indicates dependence on or abuse o f  al least one o f  llic following dnigs: marijuana/hashish, cocaine ( including crack), heroin,
hallucinogens (including LSD and PCI’), inhalants, or any prescription-type psychotherapeutic used nonmedically. Dependence or abuse is based on the definition 
(bund in the 4°' edition o f  the Diagnostic and Statistical Manual a) Mental Disorders (DSM-IV).

Source: SAM IISA, Office -if Applied Studies, National Household Survey on Drug Abuse, 2001).
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Tabic  0.8 Adjusted Odds Ratios of Past Year Alcohol Dependence and Illicit Drttf.• Dependence among Lifetim e M ariju an a  Users 
Aged 26 or O lder: 2000

Variables

Alcohol Dependence Illicit Drug Dependence

O dds  Ratio 95%  Confidence Interval O dds Ratio 9 5 %  Confidence Interval

Age at First M arijuana  llse in Years

14 or younger vs. 21 or older 1.64 (0.91 - 2.95) 6.19 (2.22 - 17.21)

15-17 vs. 21 or older 0.97 (0.57 - 1.65) 1.98 (0.74 - 5.27)

18-20 vs. 21 or older 1.02 (0.56 - 1.84) 2.29 (0.79 - 6.64)

Age in Years

26-34 vs. 50 or older 1.51 (0.75 - 3.03) 1.20 (0.36 - 4.00)

35-49 vs. 50 or older 1.33 (0.67 - 2.64) 0.99 (0.30 - 3.30)

G ender

Male vs. female 1.72 (1.23 - 2.41) 1.00 (0.61 - 1.64)

Race/Ethnicity

White vs. black 0.83 (0.50 - 1.36) 0.49 (0.26 - 0.91)

Hispanic vs. black 0.67 (0.34 - 1.33) 0.57 (0.22 - 1.44)

Asian/Pacific Islander/Native Hawaiian vs. black 1.15 (0.23 - 5.64) 0.17 (0.03 - 0.87)

American Indian/Alaska Native vs. black 0.96 (0.23 - 3.99) 0.27 (0.08 - 0.95)

More than one race n.xi (0.24 - 2.77) 1.09 (0.30 - 3 97)

Education

Less than high school vs. at least some college 3.34 (2.21 - 5 07) 1.81 (0.90 - 3.62)

High school graduate vs. at least som e college 1.62 (1.15 - 2.30) 0.69 (0.43 - 1.12)

Note: Illicit drug dependence indicates dependence on at least one o f  the following drugs: marijuana/hashish, cocaine (including crack), heroin, hallucinogens (including 
LSD and PCP), inhalants, or any prcseription-typc psychotherapeutic used nonmedically. Dependence is based on the definition found in the 4* edition o f  the 
Diagnostic and Statistical Manual o f  Mental Disorders (DSM-IV).

Source: SAMHSA, Office o f  Applied Studies, National Household Survey on Drug Abuse, 2000.
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Table 0.9 Adjusted O dds Ratios o f Past Year Marijuana Dependence and Other illicit Drug Dependence am ong Lifetim e M arijuana 
Users Aged 26 or Older: 2000 ___________________________________

M arijuana  Dependence O th e r  Illicit Drug Dependence

Variables O dds Ratio 95%  ( 'onfidence Interval O dds Kalin 9 5 %  ( 'nnfidence Interval

Age at First M arijuana  Use in V en n

14 or younger vs. 21 or older 9.77 (2.82 - 33.89) 5.67 (1.51 - 21.29)

15-17 vs. 21 or older 2.67 (0.76 - 9.38) 1.94 (0.56 - 6.74)

18-20 vs. 21 or older 2.98 (0.79 - 11.25) 2.52 (0.64 - 9.94)

Age in Years

26-34 vs. 50 o r older 2.47 (0.69 - 8.83) 0.76 (0.19 - 3.14)

35-49 vs. 50 or older 1.70 (0.46 - 6.27) 0.80 (0.19 - 3.33)

G ender
Male vs. female 1.31 (0.71 - 2.40) 0.83 (0.44 - 1.56)

Kace/Ktlmicity

W hite vs. black 0.52 <0.21 - 1.31) 0.53 (0.24 - 1.16)

Hispanic vs. hlack - (............ ) 0.80 (0.27 - 2.35)

O ther1 vs. black 0.47 (0.12 - 1.77) - ( -  - --)
O ther1 vs. black - (“  - ~ ) 0.70 (0.20 - 2.50)

Kdiicntiuu

Less than high school vs. at least some college 0.95 (0.41 - 2.24) 2.98 (1.29 - 6.89)

1 ligli school graduate vs. at least som e college 0.46 (0.23 ■ 0.92) 1.05 (0.59 - 1.88)

— Not available.
Note: For marijuana dependence, tliiee racial/ethnic categories were used: while; blnck, and I lispanic, American Indian/Alaska Native, Asian/Pacific Islander/Native

Hawaiian, and more than one race. Hlack was used as the reference group. Other ill' it drug dependence indicates meeting the dependence criteria o r  one or more
o f the following drugs: cocaine, hallucinogens, inhalants, heroin, pain relievers, sedatives, tranquilizers, or stimulants. Dependence is based on the definition found 
in the 4'1’ edition o f  the Diagnostic and Statistical Manual o f  Mental Disorders (DSM-IV).

1 Hispanic, Asian/Pacific Islander/Native Hawaiian, American Indian/Alaska Native, and more than one race.
1 Asian/Pacific Islander/Native Hawaiian, American Indian/Alaska Native, and more than one race.
Source: SAMI ISA. O flicc o f Applied Studies, National I lousehold Survey on Drug Abuse, 20110.



Table 6.10 Percentages with Past Year Alcohol aml/or Illicit Drop Dependence or Abuse a m o n g  Past Year Marijuana Users
Aged 26 nr (...tier, by Age at First Marijuana Use: 2000

Age of Marijuana 
Initiation in Years

Illicit Drug 
Dependence or 

Abuse

Alcohol or Illicit 
Drug Dependence 

or Abuse
Alcohol

Dependence
Illicit Drug 
Dependence

Marijuana
Dependence

Other Illicit Drug 
Dependence

14 or younger 20.7 39.5 11.7 15.2 8.8 8.6

15-17 12.6 27.8 9.4 8.0 4.7 4.2

18-20 9.7 22.9 11.0 7.9 7.1 3.0

21 or older 7.5 16.7 5.4 3.4 2.1 1.3

Note: Illicit drug dependence or abuse indicates dependence on or abuse o f  at least one o f  the following drugs: marijuana/hashish, cocaine (including crack), 
heroin, hallucinogens (including LSI) and PCI1), inhalants, or any prcscription-typc psychotherapeutic used nonmedically. < )iher illicit drug dependence 
indicates meeting the dependence criteria o f  one or more of the following drugs: cocaine, hallucinogens, inhalants, heroin, pain relievers, sedatives, 
tranquilizers, or stimulants. Dependence or abuse is based on the definition found in the A* edition o f  the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-IV).

Source: SAMI ISA, Office o f  Applied Studies, National Household Survey on Drug Abuse, 2000.
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Table 6.11 Adjusted ()dds Ratios of Illicit Drug Dependence or Abuse and Alcohol or Illicit Drop Dependence or Abuse a m o n g
Lifetime M arijuana Users Aged 26 or O lder Who Also Used M arijuana in the Past Year: 2000

Variables
Illicit Drug Dependence or Abuse Alcohol or Illicit Drug Dependence or Abuse

Odds Undo 95% Confidence Interval Odds Unlit) 95% Confidence Interval
A gent f i r s t  M arijuana  Use in V enn

14 or younger vs. 21 or older 5.69 (2.12 - 15.28) 3.63 (1.86 - 7.06)

15-17 vs. 21 or older 2.94 (1.03 - 8.36) 2.17 (1.09 - 4.32)

18-20 vs. 21 or older 1.80 (0.71 - 4.59) 1.63 (0 88 - 3 01)

Age in Years
26-34 vs. 50 or older 0.38 (0.13 - 1.09) 0.80 (0.32 - 1.97)
35-49 vs. 50 or older 0.37 (0.14 - 1.01) 0.76 (0.32 - 1.82)

(Jcrnler
Male vs. female 0.89 (0.57 - 1.39) 1.16 (0 83 - 1.63)

Ilncc/K thiiicity

White vs. black 0.46 (0.26 - 0.80) 1.01 (0.64 - 1.59)

1 lispauic vs. black 1.37 (0.59 - 3.19) 1.31 (0.65 - 2.64)

Other1 vs. black 1.13 (0.49 - 2.62) -- ( ............)
Asian/Pacific Islander/Native Hawaiian vs.

black - (............) 0.23 (0.06 - 0.90)

American Indian/Alaska Native vs. black - ( ............) 1.24 (0.38 - 4.01)

More than one race vs. black - (-- - - ) 1.68 (0.56 - 5.06)
Kducation

l ess than high school vs. at least some college 1.02 (0.62 - 1.68) 1.44 (0 .9 1 - 2.26)
1 ligh school graduate vs. al least sonic college 0.62 (0.40 - 0.98) 0.92 (0.63 - 1.34)

-  Not available.
Note: Illicit drug dependence or abuse indicates dependence on or abuse o f  at least one o f  the following drugs: marijuana/hashish, cocaine (including crack), 

heroin, hallucinogens (including LSI) and PCP), inhalants, or any prescription-type psychotherapeutic used nonmedically. Dependence or abuse is based 
on the definition found in the 4''' edition o f  the Diaxnastic and Statistical Manual of Mental Disorders ( l)SM IV ).

1 Asian/Pacifi Islander/Native I lawaiian, American Indian/Alaska Native, and more than one race.
Source: SAMHSA, Office o f  Applied Studies. National Household Survey on Drug Abuse. 2000.
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Table 6.12 Adjusted Od d s  Ratios of Fast Year Alcohol Dependence and Illicit Drug Dependence anions Lifetime Marijuana
Users Aged 26 o r O lder Who Also Used M arijuana in the Past Year: 20011

V a r i a b l e s

A lcoho l  D e p en d e n c e Illicit D ru g  D e p e n d e n c e

O d d s  R atio 9 5 %  C o n f id e n c e  In te rv a l O d d s  R a tio 9 5 %  C o n f id e n c e  In te rv a l

Age at First M arijuana  Use in Years

14 or younger vs. 21 or older 2.45 (0.79 - 7.63) 8.33 (2.99 - 23.19)

13-17 vs. 21 or older 2.09 (0.69 - 6.32) 3.68 (1.22 - 11.05)

18-20 vs. 21 or older 2.56 (0.94 - 6.95) 3.16 (1.06 - 9.44)

Age in Years

26-34 vs. 30 or older 0.77 (0.17 - 3.49) 0.41 (0.14 - 1.19)

33-49 vs. 50 or older 0.86 (0.19 - 3.84) 0.45 (0.15 - 1.36)

G ender

Male vs. female 1.16 (0.69 - 1.95) 0.81 (0.49 .  |.33 )

Racc/Ethnicity

White vs. black 1.45 (0.58 - 3.62) 0.41 (0.23 - 0.75)

Hispanic vs. black 1.61 (0.56 - 4.65) 0.08 (0.24 - 1.92)

O ther1 vs, black 1.09 (0.22 - 5.33) 0.41 (0.11 - 1.54)

Education

Less than high school vs. at least some college 2.94 (1.55 - 5.59) 0.90 (0.47 - 1.70)

1 ligli school graduate vs. at least some college 1.35 (0.76 - 2.41) 0.56 (0.32 - 1.00)

Note: Illicit drug dependence indicates dependence on at least one o f  the following: marijuana/hashish, cocaine (including crack), heroin, hallucinogens
(including LSI) and PCP), inhalants, or any prescription-type psychotherapeutic used nonmedically. Impendence is based on (lie definition found in the 4* 
edition o f  the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV).

1 Asian/Pacific Islander/Native Hawaiian, American Indian/Alaska Native, and more than one race.
Source: SAMI ISA, Office o f  Applied Studies, National I louschold Survey on Drug Abuse, 2000.
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Table 6.13 Adjusted Odds Ratios of Past Year Marijuana Dependence and (filter Illicit Drug Dependence among Lifetime
Marijuana Users Aged 26 or Older Who Also Used Marijuana in the Past Year: 2000______ __________

________Marijuana Dependence_______________ Other Illicit Drug Dependence

V a r i a b le s O d d s  R a t io 9 5 %  C o n f id e n c e  In te rv a l O d d s  R a t io 9 5 %  C o n f id e n c e  I n te r v a l

Age at First M arijuana  Use in Years

14 or younger vs. 21 or older 5.05 (1.49 - 17.15) 17.03 (3.44 • 84.16)

15-17 vs. 21 or older 2.27 <0.63 - 8 15) 7.73 (1.41 -  42.32)

18-20 vs. 21 or older 3.55 (0 90 - 14.03) .1.97 (0.72 - 21.80)

Age in Years
26-34 vs. 50 or older 1.05 (0.27 - 4.11) 0.19 (0.05 - 0.70)

35-49 vs. 50 or older 1.08 (0.26 - 4.53) 0.25 (0.06 - 1.07)

G ender
Male vs. female 0.84 (0.45 - 1.57) 0.82 (0.41 - 1.65)

Itacc/K thnicity
White vs. black 0.62 (0.25 - 1.50) 0.18 (0.19 - 0.74)

O ther1 vs. black 0.58 (0.16 - 2.16) 0.83 (0.27 - 2.51)

Education
Less than high school vs. at least some college 0.75 (0.33 - 1.72) 1.69 (0.71 - 4.00)

1 ligli school graduate vs. at least some college 0.42 (0.20 - 0.85) 0.99 (0.46 - 2.16)

Note: Other illicit drug dependence indicates meeting the dependence criteria o f one or more o f  the following drugs: cocaine, hallucinogens, inhalants, heroin, 
pain relievers, sedatives, tranquilizers, or stimulants. Dependence is based on the definition found in the ■I'*' edition o f the Diagnostic and Statistical 
Manual of Mental Disorders (l)SM -IV).

1 Hispanic, Asian/Pacific Islandcr/Nativc Hawaiian, American Indian/Alaska Native, and more than one race.
Source: SAMI ISA, Office o f  Applied Studies, National I louschold Survey on Drug Abuse, 2000.
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Abstract
Objective To investigate the rel-tuon between cannabn use and 
psychotic symptoms in individual! with above average 
predisposition for psychosis who first used cannabis dunng 
adolescence.
Design Analysts of prospective dan from a population based 
sample. Assessment of substance use. predisposition for 
psychosis. and psychotic svmjitoms was based on iiantlaidiscd 
personal interviews at baseline and al follow up four vears later 
Participants 24S7 voung people (aged 14 to 24 vcani with and 
without predisposition for psychosis
Main outcome measure Psychotic svmptotns at follow up as a 
function of cannalns use and predisposition for psvehosis at 
baseline
Results After adjustment fot age. sex, socioeconomic status, 
urbaniuty. diildhood tea urn a. piedtsposmon for psvehosis at 
baseline, and use of odier drugs, tobacco, and alcohol, cannabis 
use at baseline increased the cumulative incidence of psv Jiotic 
svmptoms at follow up four vears later adjusted odds raao 
1.67.95% confidence interval 1.13 to 2.46), The effect of 
cannabis use was much stronger in those with ans 
predisposition for psvehosis at baseline (23.8% adjusted 
difference in risk. 95% confidence inlet va! 7.9 to 39.7.
P •  0.0031 than in those without (5.6%. 0.4 to 10,8. P ”  0.033). 
The risk difference in the •predisposition" group was 
significantly greater than the rislt difference in the "no 
predisposition" group (test for interaction 18.2“% 1.6 lo 34.8,
P« 0.032). There was a dose-responsc i elation with increasing 
frequency o f cannabis use. Prcdisjiosiuon for psvcliosis at 
baseline did not significantly predict cannabis use four years 
later (adjusted odds ratio 1.42.95%> confidence interval 0.88 to 
231).
Conclusion Cannabis use moderately increases the risk of 
psvchouc svmpioms in voung people but has a much stronger 
effect in those with evidence of predisposition for psychosis.

Introduction
There is accumulating and converging evidence thai cannabis 
use inav be a risk factor for psychotic symptoms.11 The possible 
causal nature of the association between cannabis and psvehosis. 
however, is still a matter o f debate, the main discussion revolving 
around the role of predisposition for psychosis and adjustment 
for confounders.’ • According to die self medication hypothesis,’ 
individuals may start using cannabis because of predisposition 
for psychosis, rather than cannabis use causing expression o f 
psvehosis. To our knowledge, no prospective study to date has

tested tins hvpothcsii using information on predisposition for 
psvrhosiv in relation to later cannabis use. Recent research, how­
ever. has suggested thai rather than lieing the cause of cannabis 
v .e, such prcduposiurm interacts svnergisticalls widi cannabis 
isc Twr studies suggested that the joint effect of cannabis use 
and pierisiposibon for psychosis on die emergence o f psychotic 
symptoms was greater than die sum of diesr individual effects '  * 

Wc investigated piospccuvclv whether cannabis use at 
baseline increases the risk of subsequent development of 
psvchouc svrnptoms. whether anv such inorca.sc In risk is higher 
in individual with a prechs|ionnon for psvehosis, and whether 
baseline expression predisposition increases die ruk for 
subsequent use o f cannabic We adjusted for posvililc confound­
ing factors in a large population-based sample o f adolescents 
and voung adulu

Methods
Sample
The studv was pan of the caiiv developmental stages of psycho- 
padmlogv (EDSP) studv." in which data were collected on die 
prevalence, incidence, risk factors, romorbidity, and four sear 
course of mental disorders in a random regional representative 
population sample of adolescents and voung adults aged 14-24 
vears. The EDSP studv is prospective, consisting o f a baseline 
survey in 1995. an assessment o f a subsample in 1996-7. and a 
four vear follow up of (he total sample in 1999." Tbr. cunent 
analyses used die baseline and four vear follow up dala. The 
studv sample was randomly drawn from die respective 
population registry offices of the cm and each o f the 29 counties 
ol Munich. The base population were all those bom between 1 
June 1970 and 31 May 1981 who were registered as living in 
these areas as tiictr primary place o f residence and were German 
citizens. At baseline 3021 panidpanis were interviewed face to 
face in their homes by using a computer assisted method 
(response rate 71%). An average o f 42 inondis after the baseline 
mvesugations 2548 (response rate 84%) participants were 
successfully followed up. O f these. 90 participants did not want to 
respond to questions about illid i drug use at baseluie or follow 
up, and data or. die psychosis section o f the Munich version o f 
die international composite interview were incomplete for 21 
partidpants. Our analyses were therefore o f 2437 pai tidpants 
To have 80%. power to detect an odds rado o f 2.5 at the 5% level, 
given a base rate o f psychotic experiences of 10% and a ratio o f 
unexjxised to exposed o f 6:1.*' we needed a sample size of 616. 
As around four times as many subjects are required for an inter-
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acdon luch as between cannabis use and predisposition for p»v- 
chons.' Use sample site o f 2437 was large enough

Instrument*
Participants were interviewed by trained psych oiogut* tu ng the 
Munich version of die composite international diagnostic inter­
view (M -dD I).1* At baseline, they used Uie lifetime version of the 
interview. The interval version was used at follow up. which refers 
to the period o f assessment between baseline and follow up We 
assessed data on the psvehosis (G) section oniv at follow up and 
these represent life ante ratings. At baseline and at follow up. par­
ticipants additionally completed Uie self report symptom check 
list (SCL-90-R)" to screen fora broad range of prvdiopathologi- 
cal cxpcnences including psvehosis

We used the "paranoid ideation’  and "psvchotiasm’  
subscaies of the svmptom checkUti to explore predisposition for 
psychosis at baseline and at follow up Total score* of both 
subscaies were added into a total srote. Participants with total 
scores above the ‘.H)tJi ccnule were considered as having a 
predisposition for psvehosis, both at baseline and at follow up 

We defined an outcome of psvehosis as al lean one (broad 
psychosis outcome) or at least two (narrow psychosis outcome) 
positive ratings on anv o f the 15 core psychosis items o f the 
M-CIDL V\e used the narrow outcome to exclude Use possibility 
o f spurious results due to false positive misdassification Nunc of 
these psvchouc symptoms was due to acute effects of medication, 
drugs, or alcohol

To assess symptoms o f depression a: baseline and follow up 
svr calculated a mean score of die ratings on the 28 items of the 
depression section ( II o f the M -CO l lie  divided tins into two 
groups at die 90th cenhle, yielding a measure of significant 
svmptoms at bodi baseline and follow up

We assessed use ol cannabis and odict substances using the 
L-secdon of die M-CIDl. Individuals with lifetime cannabis use of 
five dines or more at baseline were considered as exposed to 
cannabis Cannabis exposure at baseluie was defined as lifetime 
cannabis use o f five times or more (anv use) and frequency of use 
(use during die period o f heaviest use: no use; less dian once a 
month; three to lour time* a month, once to twice a week; three 
to four times a week; aitnost dailvi. Cannabn use at follow up was 
ana!vsed as cannabn use o f five dnies or more during die four 
vears to follow up (anv use at follow upl We combined psvehos- 
urnulants, sedatives, opiates, cocaine, phencyclidine (1*01), and 
psychedelic drugs into a group o f "other drugs." Lifetime 
tobacco use at baseiinc was defined as daily use during at least 
one month. Alcohol use at baseline was analvsed as frequency of 
use during die past 12 months (no use; less than once a mondt; 
three to four times a month, once to twice a week; dtrce to four 
umes a week; almost daily).

Statistical analyses
Assoriauons between anv use of cannabis or frequency of use at 
baseline and psychotic symptoms at follow up were expressed as 
odds rados from logisnc regression models in Stata. release 8.0 
(StataCorp. College Station. TO. A ll analyses were a priori 
adjusted for age, sex. socioeconomic status, urbanidty," and 
experience o f childhood trauma1’ as well as for predisposition 
for psvehosis a: baseluie. To test w hether the effect of caiuiabis 
on psychosis was independent of odicr drugs, tobacco, alcohol, 
and svmptoms of depression ai baseline and at follow up. we 
entered these variables in the model with anv cannabis use at 
baseline. We also adjusted the effect of baseline cannabis on psy­
chotic symptoms according to die M-CIDl at follow up for pre­
disposition for psychosis at follow up

Papers

The population attributable fraction was derived from the 
associations between any use cif cannabis and psvchouc 
symptoms according to the M-CIDI at follow up (adjusted for 
demographics and trauma dunng childhood) in the logistic 
regres»on models, both for the whole dataset and for the 
individuals with expression o f baseluie predisposition, using the 
aflogit procedure u i Stata. This parameter gives a measure of the 
proponton of cases in pansapintt with psychotic symptoms 
according to the M-CIDl at follow up that could have been pre­
vented. assuming rat viirv had die exposure to cannabis been 
eliminated completely from the baseline population

Wc calculated d.e tnieracoon between predisposition for psy­
chosis at baseline and any cannabis use (adjusted for 
dernograpluci. childhood trauma, and predisposition at follow 
up) under an additive model rather dian a multiplicative model 
because an additive model is more likelv to yield information on 
die degTee of svnetgism between causes—diat is. die extent to 
which both causes depend on each odier or copartidpate in dis­
ease causation '* 0

We investigated die self medication hvjvothesis by caiculaung 
die association between predisposition for psychosis at baseline 
and cannabis use at follow up, bod) for die whole dataset and for 
die individual* who had not used cannabis at baseline. We used 
scnsiuvitv analyses to examine whether differential attrition in 
die sample as a whole (3021 at baseline. 2-137 at follow up) could 
have biased the Finding. T ltii was done bv multiple imputation 
of missing values of cannabis use at baseline, predisposition for 
psvehosis at baseline, and psvchouc sympmms according to the 
M-CIDl at follow up widi die iiotdeck command in Stata

Results
We followed up 24S7 participants, o f which 1251 151.3%) were 
men The mean age was 183 vears (SD S3 years ) at baseline and 
21.8 vears (3.4 ve in  at follow' up At four veai follow up the 
cumulative lifetime incidence of at least one psychotic symptom 
was 424 (17.4%), irrespective o f seventy and impairment probe 
criteria, and 174 (7.1%) parucipams reported two o r more 
psvchouc svmptoms At baseline 320 (13 .1%) admitted to any use 
of cannabis (five times or more and 361 (14.8 %) did so at follow 
up

-Anv cannabLV use at baseline increased the risk of psychotic 
svmptoms according to the M-CIDl at follow up four years later 
m a dose-response fashion (tables 1-3), regardless of confound- 
ers. and widi larger effect sizes for die narrowly defined psycho­
sis outcome.

The effect of baseline cannabis use on the psychosis outcome 
according to the M-CIDl at follow up four vears later was much 
stronger in  those widi predisposition for psychosis at baseline 
(23.8% adjusted difference in nsk) than in those without (5.6% 
adjusted difference in risk, table 4). The population attributable 
fraction was G.2% for die total group and more dian twice as 
huge ( 14.2%) for die group with predisposiuon for psychosis at 
baseline

Predisposition for psychosis at baseline did not significandy 
predict cannabis use al follow up four vears later (odds ratio 1.42, 
95%' confidence interval 0.94 to 2.15, for die whole sample and 
1.42.0.88 to 231. for die subgroup with no cannabis use at base­
line).

Based on 1000 irr.pui.iuon sequences in which we stochasti­
cally imputed missutg values o f cannabis use at baseline and psy­
chotic symptoms according to the M-CIDl at four vear follow up 
in die whole sample, the estimated average additive interaction 
between predisposition for psychosis al baseline and cannabis
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Table 1 Pattema o( cannabd via il baseline and osychobc symptoms at lobow uc Figures are numbers (percentages) of participants
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use ai baseline remained significant 119.5% difference in risk. 
95% confidence interval 03 lo 36,0. P » 0.0S9),

Discussion
Exposure to cannabis dunng idolesci e and young adultiiood 
inoeases the risk of psvchouc svmptoms later in life. The 
findings confirm earlier suggesuons tJja: this association is 
stronger for individuals with predisposition for psvehosis’ * and 
stronger for die more severe psychotic outcomes! * Frequent use 
of cannabis was associated with higher levels of risk in a 
dose-response fashion Associations were independent o f other 
variables known to increase die risk for psvehosis Also, die effect 
of cannabis remained significant after we corrected fot baseline 
use of edict drugs, tobacco, and aicnliol Finallv. die data did not 
support die self medtrauon hypothesis ;l* baseline predisposi­
tion for psychosis did not significantly p ird ic i cannabis use at 
follow up
Strengdts and w eaknesses
We examined psvciiotic symptoms accoiding lo die M-CIDi al 
follow up in a non-chnica) sample Svmptoms were more preva- 
lem than psvchouc disorders defined according to die Diagnotor 
and Statistit Manual of Mental Disorders, fourth edition, but never­
theless have been shown to lie on the same continuum o f expe­
riences as more severe states o f psychosis, such as schizophre­
nia.' '* Established risk factors for schizophrenia, such as 
urbanidty and (amilia) predisposioon. also affect die occurrence 
of psychotic svmptoms.“  ”  Our results confirm those h orn three 
previous studies that showed dial exposure to cannabis plavs a 
part not onlv in die expression of psvchouc disorder but also ui 
die emergence ol less severe psvchouc experiences.’ * ”

At baseline we used self reported psvchouc cxpcnences on 
die symptom checklist to determine predisposition for 
psychosis, whereas at follow up four years later we used die 
M-CIDl to determine psychosis outcome. In die group widi pre­
disposition for psvehosis at baseline, anv effect o f cannabis can 
thus be interpreted as psvehosis persisting from baseline to 
follow up (if w» assume diat trie two measures of psvehosis are 
identical!, radicr than an effect of transiuon from expression of 
predisposition at baseluie to expression of overt svmptoms at 
follow up Although both explanations w* .uld lie equaliv impor­

tant. adjustment lo r die effect of die follow up equivalent of the 
baseline measure of predisposioon for psychosis did not ciiangc 
die observed assortsuon between cannabis and psychotic symp­
toms according to die M-CIDL indicating diat die effect o f can­
nabis can be interpreted as onset o f clinical psychosis outside die 
Continuity lie tween the measure o f predisposioon for psychosis 
at baseline and follow up. In addition, cannabis also had a signifi­
cant effect on psvchouc symptoms In die gtoup without predis­
position for psychosis at baseline, albeit o f smaller effect.

Synerg istic interaction between cannab is and p red isp o s it ion  
fo r  psychosis
Fuidtngv from earlier research suggest biological plausibility, 
involving die endocannabinoid CBl receptor svstem in dose 
interaction widi the dopamine ncurotransmirter svstem For 
example delta-9-tetrahvdrocannabmol (die major ptvthoacuve 
component of ( annabm increases pretynaptic dopamine efflux 
and utilisation in die prcfrontal cortex in rats’" Increased 
concentrations of CBl recepton svere found in the dorsolateral 
prcfrontal cortex of patients with schizophrenia.’' and concen­
trations of anandamide (an endogenous cannabinoid dial binds 
to die CB1 receptor) were found to be higher in the cerebrospi­
nal fluid o f diese pauents.1’ Furthermore, dtere is evidence from 
animal studies that pubertv in rats Ls a vulnerable period with 
respect to die adverse effects of cannabinoids.”  'D ie longlasting 
behavioural disturbances observed in diis animal studv are con­
sistent with impairments generallv found in pauents with schizo­
phrenia, and die changes in diese rats were reversed by the acme 
administration o f die dopamine antagonist haloperidol.”  
Repeated exposure to cannabn may cause initial increases in 
synaptic dopamine and then lead to more prolonged changes in 
die endogenous cannabinoid systems. These changes might be 
most profound after exposure to cannabis dunng adolescence 
and in individuals with a pre-extsung vulnerability to dvsregula- 
tion of die cannabinoid svstem arid related ncurotransmission 
systems
T h is  wort is p a rt o f the early  deve lopm enta l stages o f psychopatho logy 
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Ttbli 1  Associations between haauency ol cannabis use at easel nt and 
any psychotic symptoms Figurw are odds ntios (95% confidence intervals)
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Abstract
Objectives An association between use of cannabis in 
adolescence arid subsequent risk o f schizophrenia was 
previously reported in a follow up o f Swedish 
conscripts. Arguments were raised dial this 
association tnav be due to use of drugs other than 
cannabis and that personality trails may have 
confounded results We performed a further analysis 
o f this cohort to address these uncertainties while 
extending the follow up period to identify' additional 
cases.
Design Hislorical cohort study.
Setting 1969-70 survey o f Swedish conscripts (>97%: 
o f die country's m il t  population aged 18-20). 
Participants 50 087 subjects: data were available on 
self reported use o f cannabis and odicr drugs, and on 
several social and psychological characteristics.
Main ou tcom e m easu res Admissions to hospital lot 
ICD-8/9 schizophrenia and other psychoses, as 
determined hv record linkage.
Results Cannabis was associated w idi an increased 
risk of developing schizophrenia in a dose dependent 
fashion both for subjects who had ever used cannabis 
(adjusted odds ratio for linear trend o f increasing 
frequency 1.2,95% confidence interval 1.1 to 1.4,
P <  0.001). and for subjects who had used only 
cannabis and no odier drugs (adjusted odds ratio for 
linear trend 1.3,1.1 to 1.5, P < 0.015). The adjusted 
odds ratio fo r using cannabis > 50 umes was 6.7 (2.1 
to 21.7) in the cannabis only group. Similar results 
were obtained when analysis was restricted to subjects 
developing schizophrenia after five years alter 
conscription, to exclude prodromal cases.
C on c lu s ion s Cannabis use is associated with an 
increased risk o f developing schizophrenia consistent 
with a causal relation. This association is not 
explained by use o f other psvchoactive drugs or 
personality traits relating to social integration

Introduction
The relation between cannabis use and subsequent 
onset of psychosis is complex.1 * Although it is cleat 
that high doses of cannabis may lead to a short lived 
toxic psvchosis.it is unclear whether cannabis increases 
die risk o f psychotic illness persisting after abstinence

from die drug An association between self reported 
use o f cannabis in adolescence and subsequent risk o f 
schizophrenia was reported from a cohort studi of 
Swedish conscripts.' which supports the view that can­
nabis might act as an independent risk factor for 
schizophrenia. Several uncertainties have, however, 
been raised regarding the inierprctaiion o f this result

Firstly, the apparent effect o f cannabis mav be 
caused by othei drops (such as amphetamines) that are 
more Itkeh to ha\e been misused among cannabis 
users dian among non-users" Secondly, premorbid 
personality traits mas have predisposed individuals 
both to developing schizophrenia and to using canna­
bis. Traits relating to social behaviour are likely to be 
patticularh important u i this respect Thirdly, use oi 
cannabis mav have been secondary to the presence of 
schizophrenia, as a form o f "self medication" fo r symp­
toms. despite failure to identify die disorder at the time 
o f conscription. Review o f case histories o f a small 
subsamplc from this cohort shows that die association 
was not due to use of other drugs and dial use o f can­
nabis preceded anv mental illness.' but die causal patii- 
ways are difficult to disentangle and merit furd icr 
study.

We are not aware o f any odier cohort studies diat 
have investigated die association between drug use and 
subsequent nsk of schizophrenia, and case-contiol 
studies are susceptible to recall bias, h i this study1 we 
perform a furd ier analysis of die Swedish conscript 
cohort to address some o f the above concerns.* The 
follow up period is now 27 years (15 years in the origi­
nal study) and covers almost die whole period o f risk 
for schizophrenia." Our improved understanding of 
risk factors for schizophrenia has also enabled us 
better to adjust for factors such as personality traits 
dial potentially confound diis relation.'" ”

Methods
Subjects
The cohort consisted o f 50 087 Swedish men 
conscripted for compulsory m ilitary naining in 
1969-1970. More dian 98%. (49 321) were 18-20 years 
o f age. Only 2-3% o f die male population were excused 
conscription because o f severe mental or phvsical 
handicap. The conscription procedure included intelli­
gence tests and non-anonymous self reported ques-
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tionnaires on family, social background, behaviour 
during adolescence, and substance use—including first 
drug used, drug most commonly used, frequency o f 
use. and direct questions regarding use o f a list of 
specified drugs. Details o f the procedure and results o f 
studies o f its validity have been reported previously."

All subjects underwent a structured interview con­
ducted by a psychologist, and those reporting any psy­
chiatric symptoms were interviewed bv a psychiatrist 
and given a diagnosis according to ICD-8 (inter­
national classification o f diseases. 8th revision) where 
applicable." Thirtv four cases o f psvehosis diagnosed 
at conscription were excluded from the study. 
Permission to use the anonvmised database was 
granted by the Karolinska Institute research ethics 
committee and the Swedish data inspection board
Follow up
The Swedish national hospital discharge register 
recorded about 70°<u o f all psychiatric admissions in 
1970, rising to 83% in 1973. Coverage was 971c in 
1974-83, 959u in 1984-6, and has been virtually 
complete since 1987. The linkage reported here was 
from 1970 to 1996. The incomplete registration during 
some pcnods is unlikely to have affected die results. 
Misclassificauon o f outcomes is likely to be low, given 
that over 90% of people with schizophrenia arc admit­
ted to hospital at some point during dicir illness

Patients were given clinical diagnoses according to 
die Nordic version o f ICD-8 (ICD-9 from 1987). 
Outcomes investigated were schizophrenia (codes 
295.00-295.99) and other psychoses (including affec­
tive and paranoid psychoses.codes 296.00-298.99). It is 
unlikelv diat cases diagnosed as schizophtenia in this 
cohort were eidier toxic psvehoses induced bv 
cannabis (or amphetamine) or acute, transient drug 
induced psychoses, given die restrictive tradition in 
Sweden regarding die diagnosis o f schizophrenia.' 
Satisfactory validity ol schizophrenia diagnoses in a 
small sample from this cohort has been observed.’ and 
ICD-8 diagnoses from the register have shown high 
specificity widi criteria for schizophrenia as defined in 
DSM-III (Diagnostic and Statistical Manual of Mental 
Disorders, d iird edition)."'
Analysis
We used logistic regression to calculate odds rauos and 
95% confidence intervals for developing schizophrenia 
in subjects who used cannabis compared widi subjects 
with no history o f drug use. both before and after 
adjustment for potential confounders. Odds ratios tna\ 
be interpreted as rate ratios because schizophtenia is a 
rare outcome." Although a few subjects died during 
follow up, analysis bv using Cox regression made no 
difference to the results obtained by using logistic

regression, which we therefore retained as die method
o f choice.

Previous research has found that psychiatric 
diagnosis at conscription, IQ score, personality 
variables concerned with interpersonal relationships, 
place of upbringing, paternal age. and cigarette smok­
ing arc all associated widi schizophrenia"'"'1"’ "  We 
included these variables as potential confounders in 
die regression model. Disturbed behaviour in child­
hood. history o f alcohol misuse, family history of 
psychiatric illness, financial situation o f die family. and 
father's occupation were also considered to be 
potential confounders and included in die analysis. 
The variable rclaung to poor social integration as an 
aspect o f personality ivas a summed score of questions 
regarding number of dose friends, history o f relation­
ships widi girlfriends, and individual sensitivity We 
selected these questions after a factor analysis of over 
40 questions relating to childhood and adolescent 
behaviour from one o f the questionnaires Only 3% of 
the sample had missing data for any o f die questions.

Subjects were stratified into (host receiving a diag­
nosis within five vears o f conscription (0-5 years) and 
diose receiving a diagnosis after diis time ( >  5 years) to 
investigate possible effects of a prodrome at the time o f 
conscription.

Results
Out of d ir 50053 subjects. 362 (071%, 95% 
confidence interval 0,65% to 0.80%,) retetved a diagno­
sis o f schizophrenia b\ 1996. Data on drug usc.denvrd 
from all sources o f information, were missing on 16 
(4.4%) o f subjects developing schizophrenia and on 
1522 (3.1%) of non-cases (P <  0.2).

O f 11 variables initially included as potential 
confounders. only five had any effect on the adjusted 
tesults, Table 1 shows a summary o f these in relation to 
cannabis use. Adjusting for poor social integration 
made m inimal difference to results but is also included 
in table 1. For the purposes o f table 1 only we treated 
IQ  score, poor social integration, and disturbed behav­
iour as dichotomous variables, using the 10th 
percentile as a cut-off point for coding

Ever used cannabis
AJtogedier 5391 subjects ( 10.8'- o f die cohort) had 
ever used cannabis, arid 73 o f diese ( 1.49b) developed 
schizophrenia. In 69 subjects who started using drugs 
before 1969, 19 (31%. j5% confidence interval 20%, to 
44%) o f diose developing schizophrenia had stopped 
using drugs before conscripuon, as opposed to 2810 
(64%; 62%, to 65%) of die 4418 who did not develop 
schizophrenia (P <  0.001).

Table 1 Sum m ary  ol con fou n d e rs in relation  to s u b je c t s ' NMory o f drug u se al con scrip tion  V a lu es are n um b ers (p e rc en tag e s) of 
cohort sam p le

Diagnosis ol
Sob|scb by type ol drug use

piychnlrk Illness on 
conscription'

Dtsluibsd
blheviour Low IQ stors Brought up in city Cigeieds smoking

Poor social 
Integration

Cannabis (n-5391a 1408 I27| 1582 131) 29? (6) 2282 |43) 4582 1861 130 (2.5)
Cannabis only (n»t648i 235 (15) 271 (171 65 <4. 653 1401 1331 (81) 34 (21)
Any drug |n»U  783) 2325 I20| 2557 (23| 100? (9, 3358 (31) 8835 (80! 246 (2.3)
Ko piug (rt-36 753) 2827 |8I 1681 |5| 3510 (10) 6759 (19) 19 229 (521 84) (2 41
Ownj to missing oala lor ea:n ol tnt conlounoers. the orecemages presented mav npl tally precisely wtlti ine numbers ol subnets reported 
‘ Eicepl psychosis or learning disability
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The crude and adjusted odds rauos with 95% con­
fidence intervals for developing schizophrenic given a 
history of ever using cannabis are presented in tables 2, 
S, and 4. The crude odds ratio for developing 
schizophrenia any time after conscription was 2.2 (1.7 
to 2.8) and this association persisted, although 
teduccd. after adjustment (adjusted odds ratio J .5 ,1.1 
to 2.0)

Wc found a dose dependent relation between 
frequency ol cannabis use and risk of schizophrenia, 
with an adjusted odds ratio for linear trend across the 
categories of frequency of cannabis use used in this 
stud' of 1.2 (1 1 to 1.4, P <  0.001). The adjusted odds 
ratio for subjects with a history of heaviest use of can­
nabis 0 5 0  occasions) was 3.1 (1.7 to 5.5).

The association between cannabis use and schizo­
phrenia was greater in subjects admitted tn the first five 
vears after conscription (adjusted odds ratio 2.1,1.2 to 
3.7) compared with those admitted after live years (1.2, 
0.8 to 1.8). Frequency o f cannabis use was associated 
with schizophrenia in both the early onset group 
(adjusted odds ratio for linear trend 1.3. 1.1 to 1.6, 
l’<0.001) and the later onset group (1.2. 1.1 to 1.3, 
PC0.02)
Cannabis only
Altogether 1048 subjects (3.3% of cohort, 3.1% to 
3.5%) had used only cannabis, and 18 of these (1.1%. 
0.6 to 1.7%) developed schizophrenia. Those who used 
only cannabis had an increased risk of schizophrenia 
compared with those who reported no drug use The 
odds ratio before adjustment (1.9, 1.2 to 3.0) and after­
wards (1.9, I I to 3 1) was similar (tabic 5). Wc found a 
dost dependent relation for frequency of use. with an 
adjusted odds ratio for linca trend of 1.3 (1.0 to 1.:'
P < 0.02).

Stimulant use
We found at. association between schizophrenia and 
stimulant use in die crude analysis (crude odds ratio 
3.8, 2.7 to 5.4), but this became non-significant after 
adjustment for confounders (adjusted odds ratio 1.5, 
0.9 lo 2.4). Adjusting for frequency of cannabis use fur­
ther reduced the association between stimulant use 
and risk of schizophrenia (adjusted odds ratio 1.1. 0.6 
to 2.1). The association observed between schizophre­
nia and frequency of cannabis use was unchanged after 
adjustment for stimulant use

Other psychoses
A total of 446 subjects were admitted with other 
psychoses. Subjects who had ever used cannabis had 
an increased nsk of developing a psychosis other than 
schizophrenia (crude odds ratio 1.4. 1.1 to 1.9). but this 
effect was reduced after adjustment (adjusted odds 
ratio 1.1,0.8 to 1.5). A similar pattern was observed lot 
die association with cannabis frequency, with a linear 
trend odds ratio of 1.1 (1.0 to 1.2. P<0.02) before 
adjustment and of 1.0 (0.9 to 1.1. P<0.85) after 
adjustment

For all the analyses, diagnosis on conscription. IQ 
score, and place of upbringing contributed most to 
confounding. Adjusting for the other potential 
confounders made virtually no difference to die final 
adjusted results.

T ab ii 2 C rude an d  ad ju sted  o do s ratios w ith  95%  con fid en c e  in te rva ls  fo r  d ev e lop in g  
sch izoph ren ia an y time a fter con scrip tion  in su b je c ts  w h o  have ev e r u s e d  c an n ab is

No (SCI PI euPiecu 0 td l relio (IS*. Cl)
0 n i| «ee »u*|ecii tuiuoakrenu Cnr<e A4|ueled'
Cannabis evert 5391 71 (M | 2 2  (1,7 ip 2.8J I S  11.1 to 2 0 l
frequency ot use pi cannabs levin

Moot 36 <28 215 (0 6) t o t 101
O ra 210.31 0 6  10 ) 10 2 2 ) 0 6 1 0 1  10 2 3 )
2-4 tune u eo 8 IO61 10  10 5 10 2.0) 0 3 1 0 4  to 19)
5-10 tunes 906 3  M l 1311 .0  to 3.7) 14  10.7 to 2 6 )
11-50 times 603 13 (13 ) 3 2 (1 6 10 5 7 ) 2 2 1 1 2  10 4 0)
>50 lures 731 26 13 8) 6 7 (4 5  10 100) 3 1 (1 7  to 5 51
linear trend Ipr frequency o' use — — 14  (1 3 to 15) 1 2 1 1 1  to 1 4i

'Adiusted (O' m g  1 0V ' it conscription lo 10 scott lo poor socal integration lo d'SlurOed Oeninour to 
cigarette smoking lo mo p ice ol uoonngng 
(No grog use as oaseine comganson

T ab le  3 Crude and ad iu sted  o dd s ratio s w ith  95%  con fid en ce  in te rva ls  (95%  C l■ tor 
d ev e lop in g  sch izoph ren ia in y e a is  0 -5  after con scrip tion  in su b ie c t s  w ho  have e v e r  u sed  
can n ab is

drug use
No fit

luk lftll
ho (%l Ol euNlests 

developing 
uh ltookttn ii

Odds rtlio US*,. CD
Cnee Adjusted*

CinneOis e v e l 5320 33 (06) 2 2 |1 710 2 8) 2 t (t 2 10 3 7)
frequency o! use o' cannaois lever)

None 36 429 47 (Oil 10T 101
Once 606 0 — —
2-4 limes 1380 2 (Oil 1 1 (0 3 lo 4 6) 1 0 1 0 2  to 4 4.
5-10 rir.es 606 4 (0 5 ) 3 9  11 4 10 10 7| 2 6  (C 8 to 7 9)
11-50 limes 693 6(061 4 5 (1 610 12 6: 2 1 (0 9 lo 6 E.
>50 tmes 731 13 n e> 14 0 (7 5 Ic 26 0i 4 7 ( 1 6 1 0 1 2 4
t  nek' trend lor ireouenci o' use - 1 6 (14  to 1 8 1 3(1  1 to 1 6i

•AUiirtled lo' diegnoss el conscription IQ score ooor socxi integration disturbed benavou' cigarriit 
smokrng and pace o' uoOengmg 
tbo  orug use as oasenne com can sc

T ab le 4 C rude an a ad ju sted o d o s  ro .io s w ith  95%  con fid en ce  in te rv a ls  |95%  Cl) lot 
dev e lop in g  sch izoph ren ia in y e a r s  5 *  a fte r c on scr ip tion  in su b ie c ts  h av in g  ever u sed  
c an n ab is

Drug use
No ol 

lu tlacu
No (%) ol tubiecti 

developing 
ichuopnrtna

Odds rail* (95*. Ch
Crude Adiusted*

Cannaois every 5267 40 (OBr t e  (i t io 2.2) 12 (09  Id 1 9'
frequency V  use o' cannatvs n e w

hone 36 382 160 10.5) 101 10 )
Once 606 2 (0 3 ) 0 7  (0 2 to 2 9' 0 9 ( 0 2  10 3 2i
2-4 lunes 1376 6 ( 0  41 0 9  104 to 2 t| 0 9 (0 4 Ic 2 0)
5-10 rmes 602 5 (0 6 ) 1 4 (0 6 lo 3 3) 1 0 ( 0 4  lo 2 Si
11-50 limes 695 9 ( 1 3 , 2 9  (1 5 10 56/ 2 111 0 lo 4 51
>50 limes 716 15 (21| 4 6  (2 7 to 7 8, 2 5 11 2 10 5 1)
Linear trend lor trequency ol use — - 13 (12 to 1.4) 1 2 1 1 0  10 1 3)

‘ Adiusted tor diagnosis at conscription, IQ score, poor social integ ation disturbed benaviou; cigarette 
smoking, and pace o' uobrmging 
tNo drug use as Paseime comparison

Discussion
Self reported use of cannabis in early adulthood was 
associated with an increased risk of developing schizo­
phrenia. Risk increased in a dose dependent marutei 
with increasing frequency of cannabis use. and this 
relation remained when analysis was restricted to sub­
jects who had used only cannabis and no other drugs 
befotc conscription. Tire largest risk was seen in 
subjects reporting use of cannabis on more than 50 
occasions. We found no association between cannabis 
and other psychotic illnesses, which implies that 
cannabis has a rather specific association with an 
increased risk of schizophrenia.
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Table $  Adjusted o d d s ratios w ith  9 5 5 . con fid en ce in terva ls fo r develop ing 
sch izoph ren ia any tim e a fter c on scr ip tion  to r su b je c t s  taking can n ab is  only

Ofug in No ol ■atltcti
No IS) ot tukjocta Oovolooing ■couoihnmi

OUi rallo (BS*. 01
CniOl Adimur

CinniDii eve ft 1635 16 (11 ) 1 9 (1 210 30) 1 9 ( 1 1  l o J t l
luouency of use of ciimeois fever)

None 36429 715 (06) 1 0 * tot
Once 245 0 — —
2-4 tunes 499 51101 t.7 10 7 10 42) 1 9 (01 10 4 61
5-10 limes 255 3 ( 1 2 ) 2 0  (0 6 1 0  631 1 7 (0 5 lo 5 7)
11-50 tmes 17$ 1 (06) 1 0  (01 lo 69) 0 8 ( 0 1  lo 6 0 i
>SC limes 70 4 (57) 102 (3 7 lo 283) 6 7 (2 1 lo 21 7)
tise if trend roe fftouency o' use — — 1 3 (1 1  lo 16) 1 3 (10  to 1 5|

’ Adiuslcd 10' oiojnosi: <l conscnmoR IQ scoie coo< so : i  m iegnten o sturt-eC Mniv.ot' cgm n e 
SiMting and piace ot uoOnnfl'RC 
•Nc drug use as tusei‘i»  comoaraon

The association between use of cannabis arid 
schizophrenia was stronger in subjects who were first 
admitted within five years of conscripbon. One 
explanation is diat subjects with a prodrome o f schizo­
phrenia at conscripbon mas have increased their can­
nabis use. perhaps as a means o f self medication.’ But 
all subjects were screened at conscripbon, and we 
adjusted for other psychiatric problems recorded at 
that dmc. The relation with cannabis use was also 
observed in the later onset group, admitted more than 
five years after conscription It seems more likely that 
the reduced association in die group with later onset is 
due to misclassificabon, as the number ol people who 
discontinued cannabis use accumulaicd over time."

Although adjustment for confoundets substantial!s 
reduced die odds ratios, adjusbng for poor social inte­
gration had onlv minimal effects. A similar effect was 
observed in die original study bv Andreasson el al.who 
adjusted for die number o f friends diat die subjects 
reported having." We used a more comprehensive 
measure o f social integrabon as it is likely that on iLs 
own this quesuon was not a sluing measure o f sociable 
personality traits. Personality traits are difficult to 
measure accurately, however, and residual confound­
ing remains a possibility. The associauon between can­
nabis and schizophrenia persisted even after adjusting 
for use o f alcohol, cigarettes, and odier drugs, all o f 
which are likely to be indicative o f risk taking 
behaviour. Tins implies that a shared risk factor (be U 
biological, genetic, o r through personality traits) lot 
developing schizophrenia and for using psychoactive 
substances does not adcquatclv explain the association 
observed.

We are limited in that wc have only data regarding 
use o f cannabis before conscription. But i f  the pattern 
o f increased initiation and reduced cessabon o f dmg 
use seen in die schizophrenia group persisted after die 
lime o f conscription, dns would result in us undcrcsb- 
maiing the effect size o f cannabis. Fewer subje< s in diis 
cohort claimed to have used cannabis and odier illicit 
drugs compared w idi similar cohorts diat used anony­
mous questionnaires.’’ The effect o f under-reporung 
would again result in an undercsbmate o f die tmc 
effect size. N'on-rcsponsc was similar for subjects devel­
oping schizophrenia and non-cases, although, as a fur­
ther check, wc repeated the analyses, having recoded 
non-responders as either users or non-users o f canna­
bis. This made no difference when recoding was 
non-differcnnal between cases and non-cases, but it

What is already known about this topic
Use o f cannabis has been associated with an
increased risk o f developing schizophrenia 
--------------
Alternative explanadons for this association 
include confounding by personality or by use of 
odier drugs such as amphetamines, and use of 
cannabis as a form of self medication secondary lo 
the disorder

■ M ill fas
Self reported cannabis use is associated with an 
increased risk of subsequendy developing 
schizophrenia, consistent with a causal relaUon

This associabon is not explained by sociability 
personality traits, or by use of amphetamines or 
other drugs

Self medicauon with cannabis is an unlikely 
explanation for the assoaabon observed

increased die odds rados substantially when recoding 
was differendal.

It is possible that use o f stimulants could explain 
the results if  somulants were able to induce a chronic 
psychotic illness, idenbeal to schizophrenia But we did 
noi find an independent associauon between use o f 
stimulants and schizophrenia, although power was 
reduced compared with other analyses. Although stud­
ies from the United States have found diat imtiabon o f 
amphetamine use peaks bv age 18-20," it is possible 
dial mitiabon o f stimulants after conscription was 
moie likely in subjects who had previously used only 
cannabis. But die absence o f an independent 
association widi use o f sumulants in our data implies 
that cannabis is potcnually die more important agent

These findings are in keeping with accumulaung 
evidence that cannabis has detrimental effects on men­
tal health in some people.' Molecular studies have 
shown diat A“-tctrahvdrocannabinol, die active compo­
nent o f cannabis, increases release o f dopamine in the 
niesolirnbic pathway." Given die suggested relation 
between increased niesolirnbic dopamine and posibvc 
symptoms o f schizophrenia." such observations 
provide support for die hypodiesis that cannabis mav 
act as a nsk factor for this disorder.

Use o f cannabis use has increased substantially 
over die past few decades in die United Kingdom, and 
30'ft) of the population now report having used canna­
bis at least once."' I f  cannabis increases the nsk of 
schizophrenia bv 30%, as implied by these results, dien 
13% o f cases o f schizophrenia could be prevented if 
cannabis use was eliminated from die populadon. 
assuming diat a causal reiabon between cannabis use 
and schizophrenia really exists. 'Flic overall weight of 
evidence is diat occasional use o f cannabis has few 
harmful effects overall,1 and the drug is less likelv to be 
used regularlv and cause dependence than nicotine 
Ncvcrdieless, diese results indicate a potentially 
serious risk to the mental health o f people who use 
cannabis, particularlv in the presence o f od ier risk fac­
tors for schizophrenia. Such risks need to be 
considered in the current move to liberalise and possi­
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Background Cannabis is com monly regarded as an innocuous drug and the prevalence o f  lifetime and 
regular use has increased in most developed countries. However, accumulative evidence highlights the 
risks o f  dependence and other adverse effects, particularly among people with pre-existing psychiatric 
disorders.

Aim s To re-evaluate the adverse effects o f  cannabis in the general population and among vulnerable 
individuals, including those with serious psychiatric disorders.

.Method A wide-ranging review o f the topics related to these issues.

Results and conclusions An appreciable proportion o f  cannabis users report short-lived adverse effects, 
including psychotic states following heavy consumption, and regular users are at risk o f  dependence. 
People with major mental illnesses such as schizophrenia are especially vulnerable in that cannabis 
generally provokes relapse and aggravates existing symptoms. Health workers need to recognise, and 
respond to, the adverse effects o f  cannabis on mental health.

U N T O W A R D  M E N T A L  E F F E C T S  O F  CANNABIS

The untoward mental effects o f  cannabis may be classified:
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a. Psychological responses such as panic, anxiety, depression or psychosis. These effects may be 
described as ‘toxic’ in that they generally relate to excess consumption o f  the drug.

b. Effects o f  cannabis on pre-existing mental illness and cannabis as a risk-factor for mental illness.
c. Dependency or withdrawal effects.

The effects o f  cannabis on cognition are separately reviewed by Ashton (2001. this issue). 

P S Y C H O L O G IC A L  R E S P O N S E S  T O  CANNABIS

There is good evidence that taking cannabis leads to acute adverse mental effects in a high proportion o f  
regular users. Many o f these effects are dose-related, but adverse symptoms may be aggravated by 
constitutional factors including youthfulness, personality attributes and vulnerability to serious mental 
illness.

Cannabis and mood change
The acute response to cannabis generally includes euphoria and feelings o f  detachment and relaxation 
Adverse effects are not uncommon: these are generally short-lived, but may persist or recur .vith 
continued use o f  the drug.

From New Zealand, a sample o f  1000 people aged 18-25 were asked to complete a self-administered 
questionnaire on cannabis use and related problems (Thomas, 1990). Those respondents who admitted 
using cannabis (38% ) were asked about mental health consequences: o f  these, 22% reported panic 
Attacks or anxiety. Women were tw ice as likely as men to report these symptoms. Troisi et al 11998) 
used urine tests on Italian draftees lo identify 133 men who used only cannabis. All individuals with a 
pre-existing psychosis or severe personality disorder had been excluded. An adjustment disorder with 
depressed mood was found in 16%, major depression in 14%, and dysthymia in 10.5%. The severity o f  
these symptoms w as dose-related. N o acute psychotic symptoms were reported. Reilly et al ( 1998) 
describe the adverse effects found among 268 cannabis users who had taken the drug for at least 10 
years, and who continued to smoke about two refers a day. The most common adverse effects were 
feelings o f  anxiety, paranoia or depression (21%), tiredness and low motivation (21%).

Vmong individuals making serious attempts at suicide, 16.2% met criteria for cannabis 
misuse dependence compared with 1.9% o f  controls —  much o f the highly significant association was 
thought to be due to independent variables including comorbidity, but it is suggested that cannabis 
misuse makes a direct contribution to the risk o f  serious self-harm, either directly or by aggravation o f  
other mental disorders (B eautrais et al. 1999).

Cannabis and psychosis
Cannabis use can lead to a range o f  short-lived symptoms such as depersonalisation, derealisation, a 
feeling o f  loss o f  control, fear o f dying, irrational panic and paranoid ideas (Thomas. 1993). For 
example, Thomas (1996) reported that, among cannabis users who responded to his survey, 15% 
^identified psychotic symptoms such as hearing voices or having unwarranted feelings o f  persecution or 
risk o f  harm from others. Tw o small case studies have reported prolonged depersonalisation after
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cessation of cannabis use (Szymanski, 1981: Keshaven & lishm anJ286). ‘Flashbacks’ or the 
subsequent partial re-expenence when drug-free of symptoms experienced during intoxication are rarely 

^^cpo rted  after cannabis use (Thomas. 1993).

The casual use o f  the term ‘cannabis psychosis’ in clinical psychiatric practice and in the scientific 
literature results in diagnostic imprecision and research o f  uncertain validity. Thomicroft ( 1990) reviews 
the possible associations between cannabis use and psychosis and suggests that common methodological 
failings are: (a) studies fail to adequately separate organic from functional psychc'ic reactions to 
cannabis; (b) they have insufficiently discriminated between psychotic symptoms and syndromes o f a 
psychosis; and (c) they have not balanced the weight o f  evidence for and against the category o f  
cannabis psychosis. Although there is good evidence for believing that cannabis use may in certain 
circumstances contribute to psychotic disorders, the connections arc complex.

Hall et al ( 1994) suggest that the fui. ’ •mental questions are: is there a cannabis psychosis, and does 
cannabis precipitate an underlying psychosis? In theory, cannabis use may precipitate a psychosis in the 
following \says.

a. Acute use o f  large doses o f  the dnig may induce a toxic or organic psychosis with symptoms o f  
confusion and hallucination, which remit on abstinence.

b. Cannabis use m ay lead to an acute functional psychosis, similar to an acute schizophreniform state 
and lacking the organic features o f  a toxic psychosis.

c. Cannabis use may lead to a chronic psychosis, which persists after abstinence.
d. Long-term cannabis use may lead to an organic psychosis which only partially remits after 

abstinence, leaving a residuui deficit state, sometimes called an amotivational syndrome, which is 
thought to be analogous to the chronic organic brain syndrome seen after prolonged misuse o f  
alcohol.

e. Cannabis use may be a risk-factor for serious mental illness such as schizophrenia.

Cannabis and toxic psychosis
Apart from single-case reports, the nature o f  cannabis-induced toxic psychosis is considered in the 
following studies, all o f  which are weakened by the lack o f  urine-testing to confirm the presence o f  
cannabis and the absence o f other dnigs o f  misuse.

Talbott & Teague (1969) described 12 soldiers in Vietnam who, after their first admitted use o f  
cannabis, showed dis-orientation. impaired memory, confusion, reduced attention span and disordered 
thinking with labile effect and hallucinations. These symptoms resolved within a week. Tennant & 
Groesbeck ( 1972) describe psychoses among 36 000 US servicemen stationed in Germany. O f the 5120 
soldiers using cannabis at least three tim es a week, 720 presented with cannabis-related problems. The 
hashish available was potent, containing 5-10% tetrahydrocannabinol (THC). The authors identified 19 
cases o f  a panic attack or snort-lived toxic psychosis, which appeared after a single high dose o f  hashish, 

^ ^ a n d  a further 85 cases o f  toxic psychosis which appeared after the consumption o f  cannabis with other 
^ P d r u g s . These acute states tended to resolve within 3 days.
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From Calcutta. Chopra & Smith (1 974) retrospectively identified 200 in-patients who showed serious 
psychiatric symptoms after taking cannabis. The most common symptoms in all patients were sudden 

^ ^ n s c t  o f  confusion, often associated with hallucinations and emotional lability. Disorientation, 
dcpersonalisation and paranoid symptoms were common. Many patients had taken a large dose o f  
cannabis, w hich w as followed by an intoxicated state for which they were subsequently amnesic. 
.Among the 34% o f  patients without a previous history o f  psychiatric disorder, adverse symptoms lasted 
no more than a few days, followed by full recovery. A previous history o f  schizophrenia or personality 
disorder was associated w ith longer duration o f  adverse symptoms.

From Pakistan. Chaudry et al (1991) report on effects o f  bhang, a potent beverage made from an 
infusion o f  cannabis leaves and flowering tops. They identified 15 patients who having taken bhang, 
presented with a psychosis with symptoms o f  grandiosity, excitement, hostility, dis-orientation. 
hallucinations and thought disorder. Mental state was assessed systematically, using the Brief 
Psychiatric Rating Scale (BPRS) (Lukoff e / a/. 19S6). The control group of 10 patients all used bhang. 
but less frequent!) than the study group.

This work suggests that cannabis, especially in high doses, can produce a toxic psychosis in individuals 
w ho have no history o f  severe mental illness. The main features are mild impairment o f  consciousness, 
distorted sense o f  passage o f  time, dream-like euphoria, progressing to fragmented thought processes 
and hallucinations, generally resolving within a week o f  abstinence ( Lishman. 1998).

^ ^ ( 'a n n a b is  and acute functional psychosis
number o f  studies suggest that heavy cannabis use can lead to an acute functional illness, that is a 

state resembling the psychosis o f  acute schizophrenia without the amnesia and confusion o f  a toxic 
psychosis.

Tennant & Croesbeck ( 1972) identified 115 cases o f  schizophrenic reaction among the 720 regular users 
o f  cannabis; however, all but three had used cannabis with other drugs or alcohol. Thatore & Shukla 
1 1976) compared 25 individuals with a putative diagnosis o f  ‘cannabis psychosis o f the paranoid type’ 
with controls diagnosed with paranoid schizophrenia. Patients with cannabis psychosis showed more 
bizarre behaviour, violence, panicky affect, more insight and less evidence o f  thought disorder. They 
also showed a rapid response to neuroleptics with complete recovery. More robust in methodology is the 
work o f  Rottanburg ci al (1982) in which 20 patients with psychosis and w ith high urinary cannabinoids 
were compared with 20 matched cannabis-free controls. Mental state was assessed using the Present 
State Examination (PSE) (W ing et al. 1974). The cannabis-positive patients had more symptoms of  
hvpomania and agitation, less auditory hallucinations, flattening o f affect, incoherent speech and hysteria 
than controls. Clouding o f  consciousness was absent in most cannabis patients. They also showed 
marked improvements in symptoms within a week, while the controls remained unwell despite receiving 
comparable antipsychotic drugs. The authors conclude that a high intake o f cannabis may be related to a 
rapidly resolving psychosis with marked hypomanic features. However, 16 cannabis-positive psychotic

•patients left the study prematurely, which may bias the findings on the 20 who remained. Rapid 
resolution o f  symptoms is also reported by Carney et al ( 1984). who identified nine patients w'ith 
cannabis-related psychotic episodes. Their differing symptomatology was described as

http ://bjp .rcpsvch.org/cgi/con tent/ fu ll/ l 78/2/116 1/31/2005

http://bjp.rcpsvch.org/cgi/content/full/l


P sych ia tr ic  e f fe c ts  o f  c a n n a b is  — JO H N S  178 (2): 116 — The B r it is h  Jo u rn a l o f  P sy c h ia try  Page 5 o f  17

‘schizophreniform, manic, delusional psychosis and confusion’.

^ ^ lo r c  recently, Mathers & Ghodse (1992) carried out a prospective study o f  in-patients with psychotic
symptoms and cannabis-positive urine. Blind to the urine test result, researchers applied the PSE on
admission and again at 1 and 6 months. Concurrently admitted patients with psychosis but with drug-
free urine analysis were controls. At 1 week the two groups differed significantly on only five PSE
items: changed perception, thought insertion, non-verbal auditory hallucinations, delusions o f  control,
and delusions o f  grandiose ability; this symptom cluster at 1 week was thought to be consistent with
acute cannabis intoxication. These differences were minor at 1 month and absent at 6 months. Chronic
cannabis-induced psychosis w as not found. Caucasian patients were more likely to be depressed with
depersonalisation and derealisation, w hile African-Caribbeans showed more culturally influenced 
delusions. However, these findings could not be replicated by McGuire et al (1994) who also used the
PSE to assess the psychopathology o f  23 patients with psychosis who were cannabis-positive on urinary
screening, and 46 matched drug-free controls. Cases and controls were indistinguishable in terms o f
psychopathology. DSM-1I1 diagnoses (Am erican Psychiatric A ssociation. J_9£_Q), onset o f  recent illness,
the proportion o f  first adm issions, ethnicity and socio-econom ic class, differing only in their histories o f
substance use.

Having compared groups o f drug-misusing patients with psychosis o f  varying duration, Tsuang et aI 
(1982) concluded that the shorter-duration disorders were drug-induced toxic psychoses, and the longer- 
lasting disorders represented the expression o f  functional psychiatric illness in vulnerable individuals. If 

^^corroborated, this suggests that the ‘functional psychosis' related to cannabis use is best explained as a 
precipitated episode o f  an underlying functional illness.

Cannabis and chronic psychosis
Ghodse (1986) has suggested that regular heavy users o f  cannabis may suffer repeated short episodes of 
psychosis and effectively ‘maintain’ them selves in a chronic psychotic state. This is a possibility, but 
Hall ct al ( 1994) note that it is difficult to distinguish between a chronic cannabis psychosis and the co­
occurrence o f  an illness such as schizoplirenia w'ith continued cannabis use. There is however, no robust 
evidence that heavy cannabis use may lead to a psychotic illness which persists after abstinence 
(Thomas. 1993).

Cannabis and amotivational syndrome
It has been suggested that heavy cannabis use could lead to an ‘amotivational syndrom e’ described as 
personality deterioration with loss o f  energy and drive to work (Tennant & Groesbeck, 1972). The 
supporting evidence largely com prises uncontrolled studies o f long-term cannabis users in various 
cultures (Hall et al. 1994). It is probable that amotivational syndrome represents nothing more than 
ongoing intoxication in frequent users o f  the drug (N egrete et al. 1986) and the validity o f  this diagnosis 
remains uncertain (Hall et al. 1994).

Cannabis as risk-factor for serious mentall illness
^ ^ C o m o r b i d i t y  ra tes

^ ^ C an n ab is use is associated with high rates o f  comorbidity for other psychiatric diagnoses. The
Epidemiologic Catchment Area (ECA) survey (R egier et al. 1990) o f  20 000 subjects in community and
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institutional settings showed that 50.1% o f  individuals with cannabis dependence/misuse also met DSM- 
III criteria for one other non-drug or alcohol mental disorder. Among 133 Italian draftees, Troisi et al 

^ ^ 1 9 2 $ )  found that the prevalence o f  comorbidity was significantly related to the pattern o f  cannabis use: 
69% o f  subjects with DSM -UI-R cannabis dependence, 41% o f  those with cannabis abuse and 24% o f  
occasional users reported at least one DSM-II1-R A xis 1 psychiatric diagnosis. Most com mon were 
adjustment disorder with depressed mood (//=21). major depression (n=19) and dvsthymia (n=14). The 
severity o f  sym ptom s also increased with degree o f  cannabis use. Psychotic symptoms were not found, 
but it should be noted all individuals with psychotic illness or severe personality disorder were not 
drafted.

There are high rates o f  drug misuse among people with mental illness. The ECA study ( Regier et al,
1990) showed that the risk o f  meeting criteria for a substance misuse disorder was 4.6 times higher in
those suffering from schizophrenia than in the general population. Schizophrenia was associated with a
six-fold increase in risk o f  developing a drug use disorder, and cannabis was the most com m only
misused drug. M enezes cl al (1.990) examined the prevalence o f  substance m isuse problems among 1 7 1
patients with psychotic illness who had any contact with mental health treatment services in a south
London area. A lcohol problems were more prevalent, but current use o f  one or more drugs was found in
35 subjects (20%); all but two said they used cannabis. Cantwell et al (1999) studied 168 subjects 
presenting with a first episode o f psychosis and found 1-ycar prevalence rates o f  19.5% for drug misuse,
11.7% for alcohol misuse, and cannabis was the most commonly misused substance. Given these
findings, it is necessary to review the possible role o f  cannabis as a risk factor for functional illness and

^ ^ f o r  the aggravation o f  symptoms.

Kffects of cann ab is on severe m en tal illness

Given that high doses o f cannabis can cause a toxic psychosis, then it may be supposed it w ill aggravate 
the symptoms o f schizophrenia. However, clinical experience suggests that som e patients say that they 
take cannabis as a form o f  ‘self-m edication’. For example. Dixon et al ( 1990) inlerview'ed 83 patients 
with schizophrenia or schizophreniform psychoses who reported that cannabis reduced anxiety and 
depression, led to increased suspiciousness and had varied effects on drive and hallucinations. Arndt et 
al ( 1992) investigated a cohort o f  131 patients with schizophrenia and found that previous use o f  
cannabis had no impact on current symptoms. Peralta & C Jesta (1992) reported that cannabis had no 
significant effect on positive symptoms o f  schizophrenia, but it did attenuate negative symptoms.

On the other hand, there are a few controlled studies that have tended to demonstrate that cannabis 
aggravates the severity o f  positive symptoms. Negrete et al (1 986) described the history o f  confirmed 
cannabis use in 137 patients with schizophrenia in treatment. Subjects who were using cannabis over the 
6-month observation period presented with significantly greater delusions and hallucinations, and made 
more use o f  psychiatric services. Similarly, Cleghom et al ( 1991) found that drug-users with 
schizophrenia, among whom cannabis was the most heavily used drug, had a higher prevalence o f  
hallucinations, delusions and other positive symptoms. This finding w as replicated by Baigent et al 
(1995). who reported that among 53 in-patients with a dual diagnosis o f  substance misuse and 
schizophrenia, cannabis was the only drug that worsened positive symptoms.
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Data from the ECA survey (Swanson et al. 1990) also casts some light on the possible effects o f  
cannabis use disorder and violence. Subjects were asked about episodes o f  violence in the previous year 

hitting a partner, bruising a child, fighting, using a weapon in a fight while drinking). O f the 191 
respondents with cannabis abuse or dependence. 19.25% (risk ratio 9.4) had been violent compared with 
12.69% (risk ratio 6 .2) o f  those with schizophrenia or schizophreniform disorder and 24.57%  (nsk ratio 
11.9) o f  those with alcohol abuse or dependence. Here, the risk is expressed relative to the 2.05% who 
were violent among those o f  the sample population who showed no psychiatric disorder. However, this 
docs not amount to a causal correlation between cannabis co-morbidity and violence, given the possible 
role o f  intervening variables such as individual and social factors.

That cannabis consumption also has an adverse effect on the course o f schizophrenia was noted by 
Negrete et al ( 1986) and confirmed in a prospective study by Linszman et al ( 1994). A cohort o f  newly  
admitted patients with schizophrenia were assessed monthly for a year, using the BPRS and self-reports 
o f  cannabis use. The cannabis-using group (n=24) experienced significantly more and earlier psychotic 
relapses and this effect was dose-related.

As Hall et al ( 1994 ) remark, these findings arc a slender basis on which to draw conclusions about the 
effect o f  cannabis on schizophrenic symptoms. Until further prospective studies have been carried out, it 
would be prudent to regard cannabis as a vulnerability factor in relation to major mental illness and to 
caution at-risk individuals against using the drug.

•
C a n n a b is  as r is k  fac to r fo r  m en tal illness

There is no evidence that cannabis is a causal factor in schizophrenia and it is more relevant to consider 
whether the m isuse o f  the drug constitutes a risk factor for this illness. Supporting evidence is found in a 
prospective study by Andreasson et al ( 1987) o f  45 570 Swedish conscripts, o f  whom 9.4%  had used 
cannabis and 1.7% were ‘high consum ers’ having used more than 50 times. Fifteen-year follow-up data 
were drawn from national registers o f  deaths and psychiatric cases. Compared with non-users, the 
relative risk o f  schizophrenia was 2.4 in the group that reported use o f cannabis at least once, rising to
6.0 among heavy users. Nearly half (430/730) o f  these high consumers had a psychiatric diagnosis other 
than psychosis on conscription; controlling for this reduced the relative risk to 2.9. The authors suggest 
that cannabis consumption is a ‘life-event stressor’ for individuals vulnerable to schizophrenia. Hall et al 
(1994) offer a number o f  alternative explanations. There is a large temporal gap between self-reported 
cannabis use on conscription and the development o f  schizophrenia over 15 years, and no data as to 
whether the cannabis use continued during this time. Drugs other than cannabis could have been taken at 
any time after conscription.

It should also be noted that as only 49 o f  the 274 conscripts with schizophrenia had ever tried cannabis, 
then this drug may only be relevant to a minority o f  cases. Furthermore, Jablensky et al ( 1992) 
demonstrate a striking uniformity in the incidence o f  schizophrenia in cultures with very different rates 
o f  cannabis consumption.

I^ ^ T h e possibility o f  a genetic explanation for the association beiween cannabis use and schizophrenia was 
raised by McGuire et al ( 1994). In this study, 23 patients with psychosis and with cannabis in their urine
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were gender-matched with 46 drug-free controls with psychosis, and the lifetime risk of psychiatric 
disorder among all the first-degre e relatives was ascertained. The c<.mabis-positive subjects had a 

^^ignificantly greater (7.1%) familial risk o f schizophrenia than controls (0.7%), suggesting that the 
development or recurrence of acute psychosis in the context o f cannabis use may be associated with a 
genetic predisposition to schizophrenia.

C ANNABIS D E P E N D E N C E  

Evidence for cannabis dependence
It had been believed that cannabis use did not lead to tolerance and that there was no withdrawal
syndrome. However, since the m id-1970s, these v iew s have been challenged by many experimental and 
observational studies. For example, Jones & Benowitz (1976) administered oral THC in doses o f  70-210
mg/day to subjects for 30 days and noted a progressive loss o f  the subjective ‘high*. This finding was
replicated by Gcorgotas & Zeidcnberg ( 1979). who gave an average daily dose o f  210 mg THC to
volunteers for a 4-week period the subjects then "found that the marijuana was much weaker".
Withdrawal signs were also found: during the first week o f  abstinence the subjects "became very
irritable, uncooperative, resistant and at times hostile"; they also became hungry and experienced
insomnia. These effects waned over 3 weeks. Cessation o f  smoked cannabis has also been shown to lead
to withdrawal symptoms (Haney et al. 1999). The cannabis-withdrawal syndrome has now been
unequivocally demonstrated and includes restlessness, anxiety, dysphoria, irritability, insomnia,
anorexia, muscle tremor, increased reflexes and autonomic efiects including changes in heart rate, blood

^^pressure. sweating and diarrhoea. The syndrome may appear in about 10 hours, and peaks at about 48
'^P hours (M endelson et al, 1984).

The validity of cannabis dependence
The Diagnostic and Statistical Manual o f Mental Disorders (DSM -IV; American Psychiatric 
A ssociation. 1994) presents criteria for the diagnosis o f  psychoactive substance dependence, based 
largely on the concept o f  the dependence syndrome (Edwards et al. 1981). The key features o f  DSM -IV  
substance dependence are cognitive, behavioural and physiological symptoms, indicating that the 
individual continues to use the substance despite significant substance-related problems. The criteria 
include tolerance, a withdrawal syndrome, difficulty in controlling consumption and a pattern o f  use 
which leads to a reduction in other important activities. In an empirical study, M orgenstem et al (1994) 
found the DSM concept o f  cannabis dependence as least as valid as those for dependence on alcohol, 
opiates, stimulants and sedatives.

Prevalence and course of cannabis dependence
From EC A data, .Anthony & Heizer (1991) showed that men had a higher prevalence (7.7% ) o f  cannabis
abuse or dependence than women (4.8%). This was largely due to the greater exposure to illicit drugs o f
men. since the prevalence o f  a diagnosis o f  abuse/dependence among those who had used cannabis more 
than five times was the same in men and wom en (21% and 19%, respectively). Extrapolating from these
data. Hall et al( 1994) suggest that about 17% o f those who used cannabis more than five tim es would

• meet DSM-III criteria for dependence, and that for those w ho have ever used there is approximately a 
1/10 risk.
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From a New Zealand birth cohort o f  1265 children, Fergusson & Horwood (2000) found that by the age 
o f  21, nearly 70% had used cannabis and over 9% met DSM -IV criteria for cannabis dependence. Key 

^ ^ rcd ic to rs were male gender, ethnic minority status and measures o f  adolescent risk-taking behaviours, 
including cigarette sm oking, conduct problems and a delinquent peer group.

Wiesbeck et al ( 1996) set out to determine the prevalence o f  the cannabis-withdrawal syndrome in 
people who had used the drug but who were not in treatment. In a cohort o f  5611 individuals, 31% had 
taken the drug on more than 21 occasions in a year. Am ong these more frequent users, 16% met criteria 
for a cannabis-withdrawal syndrome —  i.e. at least any one o f  the following: feeling nervous or irritable, 
insomnia, tremor, sweats, nausea, gastrointestinal disturbance or appetite change. These individuals had 
used the drug almost daily for an average o f 70 months and even when use o f  alcohol and other drugs 
was considered, cannabis use was still significantly related to a self-report o f  a history o f  cannabis 
withdrawal.

Thomas (1996) found that 35% o f cannabis users said that they could not stop when they wanted to,
24% continued to use despite problems attributed to the drug and 13% felt that they could not control 
their consumption. Restlessness or irritability if  they could not use cannabis was reported by 20% o f  
those surveyed. Interestingly, dependent users were no more likely to report panic or psychotic episodes 
than those classed as non-dependent. With regard to untoward social consequences. 14% o f  cannabis 
users agreed that the consumption o f the drug had caused them to neglect activities previously 
considered important or enjoyable. These findings (Thomas. 1996) have to be qualified by the low 
overall response rate o f  35%. the use o f  unvalidated criteria for cannabis dependence and by the lack o f  
data on misuse o f  alcohol or other drugs among the sample.

Swift et al( 199S) interviewed a sample from N ew  South Wales o f  243 long-term cannabis users who 
were smoking 3-4 times a week. A lifetim e prevalence o f  57% w as found for both DSM-II1-R and ICD- 
10 (World Health Organization, 1992) dependence, but only a quarter perceived that they had a cannabis 
problem.

V U L N E R A B IL IT Y  T O  A D V E R SE  E F F E C T S  OF CA N N A B IS

It has previously been emphasised that constitutional factors such as relative youthfulness, personality 
and misuse o f  other drugs, may act as vulnerability factors to the adverse mental effects o f  cannabis. 
Mental illness as a vulnerability factor has been reviewed in the previous section.

Adolescence
There are a number o f  reasons why adolescence may be regarded as a time o f vulnerability for the 
adverse mental effects o f  cannabis. First, adolescents may experience emotional problems that cue 
cannabis use. and their relative youth may lead to an increased risk o f  adverse mental states on using the 
drug. Second, regular use o f  cannabis may interfere with learning and personal development. Last, early 
initiation o f cannabis use may predict an increased risk o f  escalation in risk and progression to other 
drugs.
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With regard to the possible impact o f  emotional problems. Newcom be & Bentler (JJ>8_8) found a strong 
relationship between adolescent drug use and the experience o f  emotional distress, depression and lack 

^ ^ f  a sense o f  purpose in life. As to the prospect o f  adverse mental states on using high doses o f  cannabis, 
this review has demonstrated dose-related effects in adults and the younger user is not likely to be at any 
lesser risk. Crowley et al ( 199S) found that for adolescents with conduct problems, cannabis use was not 
benign in that misuse w as associated with high rates o f  dependence and withdrawal.

The possible effects o f  cannabis consumption on the educational performance o f adolescents arc not 
easy to demonstrate in population studies (H all et al. 1994). Newcom be & Bentler (19££), having 
controlled for the higher nonconformity and the lower academic potential among adolescent drug users, 
found only a modest negatri .ink between drug use and college involvement. Schwartz et al (1989) 
found short-term memory impairment in 10 cannabis-dependent adolescents compared with matched 
controls. Test results tended to improve over 6 weeks, which suggested that the deficits observed were 
due to past cannabis use.

Polydrug use
A substantial number o f  young people in the community use a range o f  drugs which includes cannabis. 
Ramsay &. Percy (1996) found that 4% o f  a group o f  16- to 29-year-olds admitted using cannabis and 
other drugs in the past month, by contrast with 8% who had used only cannabis. Clinical observation 
suggests that cannal .s users who also m isuse other drugs or alcohol scent to experience more severe 
mental health problems than those who solely take cannabis, but there do not appear to be any

•substantial published studies on this issue. Polydrug use is a recognised concern in psychiatric 
populations: for exam ple, Baigcnt et al ( 1995) found that 20% o f  their dual-diagnosis //patients misused 
more than one substance.

Personality
Given the heterogeneity o f  the population o f  cannabis users, it is not surprising that no single personality 
type or disorder is particular to users o f that drug or, indeed, to users o f  any illicit drug (Allen Si 
Prances, 19861. However, it is a matter o f  clinical observation that the use o f  cannabis by some 
individuals seem s to be predisposed by traits such as social anxiety, anxiety or dysphoria. Such posited 
use as a form o f  self-m edication to relieve unwanted affects or feelings was not corroborated in a study 
o f  cannabis-dependent individuals (Greene et aU 1993). There is good evidence for the comorbidity o f  
drug misuse and som e personality disorders. For example, Regicr et al (19 9 0 ) report that some form o f  
substance abuse was identified in 83.6% o f  individuals with antisocial personality disorder (ASPD), with 
an odds ratio o f  29.6. It should be appreciated that this very high rate arises because substance abuse is 
one o f the major diagnostic criteria for ASPD: only 16% o f  individuals with ASPD did not have a 
history o f  substance abuse. The sam e study showed that the lifetime prevalence o f ASPD in cannabis 
abuse or dependence was 14.7% with an odds ratio o f  S.3. The interaction between ASPD and cannabis 
use is too com plex lo explore at length in this review, but it is probable that each disorder exacerbates 
the adverse effects o f  the other. See Doian & Coid (1993) for a discussion o f  factors detemiining  

^ ^ o u tco m e in ASPD.

Im plications for m ental health care
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How should mental health sen 'ict. respond to these findings? The key priorities arc: (a) risk- 
management and care-planning have to be informed by a thorough substance-misuse assessment (Johns. 

^fc99V); (b) community and in-patient psychiatric services should develop policies on substance use 
which balance the treatment needs of individual patients with duties of care to other patients and to the 
general public; and (c) research is needed into treatment interventions for patients with mental illness 
and substance misuse problems.

Clinical Implicat ions  and Limita tions

CLINICAL IMPLICATIONS

• Among those who have ever taken cannabis, 1/10 are at risk of dependence.
• Heavy cannabis misuse leads to the risk of psychotic episodes, and aggravates the symptoms 

and course of schizophrenia.
• For any psychiatric patient, risk-management and care-planning is incomplete without a 

thorough assessment of substance misuse.

LIM ITATIONS

• The available literature shows a preponderance of case reports and uncontrolled studies.
• Epidemiological findings from one setting cannot be assumed to generalise to other cultural 

groups.
• It is not easy to determine causal explanations from the studies cited.
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Northwest Center for Health &  Safety
P.O. Box 5853 Ponland, OR 97228-5853 Telephone: 360-263-5905 Fax: 360-263-3964

April 24. 2002
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Those claiming that smoking marijuana brings medical relief for a long list of maladies, 
typically include depression in that list. A new study from the University of Pennsylvania 
Treatment Center indicates that "cannabis abuse is a risk factor for depressive 
symptoms rather than an effort to self-medicate depression."

The study, which included a large "randomly sampled adult population over a nearly 15 
year period," found that those who used cannabis were "four times more likely" than 
those who didn't "to have depressive symptoms...in particular...more likely to have 
experienced suicidal ideation [thoughts] and anhedonia [inability to experience 
pleasure].

The author states that "The results [of the study] underscore the importance of cannabis
abuse prevention rather than treatment Treating depression may reduce cannabis
use in clinical populations, but depression did not necessarily lead these individuals to 
initiate cannabis use...Despite the limitations of the current study, the results suggest 
that the potentially serious consequences of cannabis abuse require further research."

"Cannabis Abuse as a Risk Fac.^r for Depressive Symptoms"
A m  J. Psychiatry, 158:12, December 2001 
Bovasso
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Northwest Center for Health & Safety
P O  Bo x  5853 Portland, OR 97228-5853 T e l e p h o n e  3 60-263 -5905 F ax : 3 6 0 - 26 3 - 396 4

D a i l y  T e l e g r a p h ,  S y d n e y ,  Au s t r a l i a  

A u g u s t  2 6 ,  2 0 0 2

C a n n a b i s  t r e b l e s  m e n t a l  i l l n e s s  r i s k

L O N D O N  S m o k i n g  c a n n a b i s  c a n  t r e b l e  t h e  risk o f  d e v e l o p i n g  a  m e n t a l  i l lne ss ,  a  n e w  

s t u d y  h a s  f o u n d .
In o n e  o f  t h e  b i g g e s t  i n v e s t i g a t i o n s  into t h e  l o n g - t e r m  e f f e c t s  o f  t h e  d r u g ,  s c i e n t i s t s  
u n c o v e r e d  e v i d e n c e  p r o v i n g  ma r i j u a n a  is d a n g e r o u s  a n d  c a n  c a u s e  s e r i o u s  p s y c h o t i c  

d i s o r d e r s  in p e o p l e  w i t h  n o  h i s t o r y  o f  m e n t a l  i l lne s s .
T h e  r e v e l a t i o n  will h or ri fy  t h o u s a n d s  o f  p e o p l e  w h o  e i t h e r  u s e  t h e  d r u g  t o  e a s e  a  
m e d i c a l  c o n d i t i o n  o r  a r e  r e g u l a r  s m o k e r s ,  b e l i e v i n g  it h a r m l e s s .

R e s u l t s  o f  t h e  t h r e e - y e a r  s t ud y  c o m e  j us t  a  m o n t h  a f t e r  H o m e  S e c r e t a r y  D a v i d  B l un k e t t  

a n n o u n c e d  p l a n s  t o  d o w n g r a d e  t h e  d r u g  s o  it is n o  l o n g e r  a n  o f f e n c e  t o  p o s s e s s  small  

a m o u n t s .
T h e  r e s e a r c h  b y  t h e  U n i v e r s i t y  o f  M a a s t r i c h t  in t h e  N e t h e r l a n d s  a p p e a r s  to c o n f i r m  

a n e c d o t a l  e v i d e n c e .
It s h o w s  t h a t  p e o p l e  w h o  s m o k e  c a n n a b i s  a r e  n e a r l y  t h r e e  t i m e s  m o r e  likely t o  d e v e l o p  

a  p s y c h o t i c  d i s o r H e r  like  h a l l uc ina t i ons ,  p a r a n o i a ,  m a n i c  d e p r e s s i o n  a n d  s c h i z o p h r e n i a .  

T h e  risk i n c r e a s e s  w i t h  t h e  a m o u n t  s m o k e d .

T h e  N e t h e r l a n d s  h a s  o n e  o f  t h e  h i g h e s t  r a t e s  o f  c a n n a b i s  u s e  in t n e  w o r l d  b e c a u s e  ol  
its r e l a x e d  l a w s .  B u t  t h e  t h r e e - y e a r  s t u d y  is t h e  first m a j o r  s t u d y  t o  e x a m i n e  t h e  l o n g ­

t e r m  d a n g e r s  to  m e n t a l  h e a l t h .

E x p e r t s  s a i d  last  n i g h t  t h a t  t h e  f i nd in g s  s o u n d  a  w a r n i n g  b e l l  f o r  n a t i o n s  c o n s i d e r i n g  

s o f t e n i n g  l a w s  a b o u t  t h e  d r u g s  u s a g e .
P r o f e s s o r  R o b i n  M u r r a y ,  f r o m  t h e  Ins t i t ut e  o f  P s y c h i a t r y  in L o n d o n ,  s a i d  s e r v i c e s  in 

s o m e  p a r t s  o f  t h e  c o u n t r y  a r e  s t r u g g l i n g  t o  c o p e  w i t h  t h e  n u m b e r  o f  m a r i j u a n a - r e l a t e d  

i l l n e s s e s .
"I w o r k  in S o u t h  L o n d o n  a n d  9 0  p e r  c e n t  o f  p a t i e n t s  s h o w i n g  a  first e p i s o d e  o f  p s y c h o s i :  

a l s o  s m o k e  c a n n a b i s .  In fact ,  if t h e y r e  n o t  t a k in g  c a n n a b i s ,  w e  t hink its s t r a n g e ,  h e  s a i d  
T h e  British M e d i c a l  A s s o c i a t i o n  w a r n e d  t h a t  t h e  D u t c h  r e s e a r c h  - p u b l i s h e d  in t h e  

A m e r i c a n  J o u r n a l  o f  E p i d e m i o l o g y  - c o u l d  h a v e  s e r i o u s  i m p l i c a t i o n s  if t h e  Bri t ish 

G o v e r n m e n t ’s  p r o p o s a l  ( t o  s o f t e n  l aw s )  l e a d s  to i n c r e a s e d  u s e  o f  ma r i j u a na .

D r  V i v i e n n e  N a t h a n s o n ,  H e a d  o f  S c i e n c e  a n d  E t h i c s ,  s a i d :  " T h e  G o v e r n m e n t  n e e d s  to 
t h ink a b o u t  t h i s  i n c r e d i b l y  ca r e f u l l y .  T h i s  s t u d y  s h o w s  t h a t  w e  d o  n o t  k n o w  t h e  l on g - t e r r r  

m e d i c a l  e f f e c t s  o f  c a n n a b i s " .
T h e  D u t c h  t e a m  t r a c k e d  4 0 4 5  p e o p l e  f r o m  1 9 9 7  t o  t h e  e n d  o f  1 9 99 ,  m o n i t o r i n g  d r u g  usi  
a n d  c h a n g e s  in m e n t a l  h e a l t h .  A t  t h e  b e g i n n i n g  o f  t h e  s t u d y ,  all t h e  v o l u n t e e r s  w e r e  
m en t a l l y  s o u n d  b u t  b y  t h e  e n d  a r o u n d  5 5  h a d  b e e n  c l a s s e d  a s  s u f f e r i n g  m o d e r a t e  to
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severe psychosis. Almost a third of these used cannabis, while in the overall group only 
about seven per cent were regular users.
Professor Jim van Os. who led the study, estimates cannabis could already account for 
half of all new cases of psychosis. He said: "If you ask any doctor they will tell you this 
is a problem. And if people continue to use cannabis once they are psychotic it worsens 
their outcome because they become resistant to medication."
There are three more papers - from New Zealand, Sweden and Israel - coming out in 
the next few months which will all show the same results.
Why marijuana affects mental health is not clear but experts think it may be to do with 
how it affects the brains ability to deal with tetrahydrocannibol -  a chemical found in the 
drug.
Another theory is that it switches on a gene that creates biochemical changes which cai 
facilitate a psychotic experience.
According to Professor Murray, many cannabis users refuse to stop even when 
psychiatrists plead with them to give up. They make a recovery, go down the road to ge 
some cannabis and an hour later they come back psychotic.
Mental health charity MIND said its helpline frequently takes calls from relatives of 
cannabis users worried about its effects.
The Royal College of Psychiatrists is reviewing its policy on the drug.
It is not the first time cannabis has been linked to mental illness. Two months ago, 
researchers at Okayama University in Japan discovered the first evidence that 
marijuana can cause genetic abnormalities associated with mental illness.
Scientists have warned for years that cannabis can trigger delusions and hallucinations 
similar to the symptoms found in schizophrenia. And past studies suggested that under
18-year-olds using the drug were six times more at risk of developing the condition in 
later life. # P U
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d o l e s c e n t  D e p r e s s i o n  a n d  S u i c i d e  R i s k
ssociation with Sex and Drug Behavior

D enise D. H allfors, P hD , M a rth a  W. W aller, MA, C aro l A. Ford. MD, C aro lyn  T. H a lp e m , P hD . 
Paul H . B rod ish , M SPH , B o n ita  Ir ita n i, MA

Background: D e p ress io n  is c o m m o n  a m o n g  a d o lescen ts , a n d  su ic id e  is th e  th ird  le a d in g  cause o f  d e a th  
a m o n g  15- to  19-year-olds. A lth o u g h  b o th  h e a lth  p ro b lem s have  b een  associa ted  wi h d ru g  
use a n d  early  sex u a l in te rc o u rse , th e  re la tio n sh ip  has n o t b e e n  sy stem atica llv  s tu d ie d  in  a 
n a tio n a lly  re p re se n ta tiv e  sam ple.

verc o b ta in e d  using  c lu s te r 
S tu d v  of A d o lescen t H e a lth  

B ivariaie a n d  m u ltiv aria te  
c u r re n t d ep ress io n , se rious 
fo r g e n d e r , race e th n ic ity .

Methods: S ix teen  p a tte rn s  o f  c o m b in e d  sex an d  d ru g  use behav io rs
analvsis o f  re sp o n se s  to  W ave 1 o f  th e  N a tio n a l L o n g itu d in a l 
c o n d u c te d  fro m  S ep tem b e r 1994 th ro u g h  D e ce m b er 1995 
analvses te sted  c o r re la tio n s  b e tw een  b eh a v io r  p a tte rn s  a n d  
su icidal id e a d o n , and  p rev ious su ic id e  a tte m p t, c o n tro ll in g  
H isp an ic  e th n ic ity , fam ily  s tru c tu re , a n d  p a re n t ed u ca tio n .

Results: C o m p a re d  to  v o u th  w h o  absta in  fro m  risk  behaviors, inv o lvem en t in any d r in k in g ,
sm o k in g , a n d / o r  sex u a l activity was associated  w ith significan tly  in c reased  o d d s  o f  
d e p re s s io n , su ic id a l id e a d o n , an d  su ic ide  a ttem p ts . O d d s  ra u o s  w ere h ig h es t a m o n g  vou th  
w ho e n g a g e d  in  illegal d ru g  use. T h e re  w ere  few d iffe re n c es  be tw een  bovs an d  girls w ho 
ab sta in  fro m  sex  an d  d ru g  behaviors. G irls w ere  iess likely th a n  bovs to  e n g ag e  in h ig h-risk  
b eh av io rs , b u t th o se  w ho  d id  te n d e d  to be  m o re  vu ln erab le  to  d e p ress io n , su icidal id e a d o n , 
a n d  su ic id e  a tte m p t.

Conclusions: T e e n s  e n g a g in g  in  risk behav io rs a re  at in creased  o d d s  fo r d e p ress io n , su icidal id e a tio n .
a n d  su ic id e  a tte m p ts . .A lthough causal d ire c u o n  has n o t b e e n  estab lish ed , in v o lv em en t in 
anv sex o r d ru g  use is cause  fo r c o n c e rn , a n d  sh o u ld  be a c lin ical in d ic a u o n  fo r  m e n ta l 
h e a lth  s c re e n in g  fo r g irls: b o th  bovs and  girls sh o u ld  be sc re e n e d  if en g a g in g  in anv 
m a r iju a n a  o r  illegal d ru g  use.
lAm J Prev Med 2004:27r3) :224—230) £  2004 American Journal o f Preventive Medicine

Introduction

S
u ic id e  re p re se n ts  a s ig n ifican t a n d  p re v en tab le  
loss o f  life. A m o n g  15- to  19-vear-olds. su ic id e  is 
the  th ird  le a d in g  cause  o f  d e a th , acc o u n tin g  for 
a p p ro x im ate ly  2000 (o r  12% ) o f th e  a n n u a l d e a th s  in 

th is age g ro u p .1,2 D e a th  ra tes fro m  su ic id e  a m o n g  15- to 
19-vear-olds d o u b le d  b e tw e en  1960 a n d  2001. with 
re p o rte d  rates p e a k in g  in 1990.1 R e p o rte d  ra tes  fo r 
2001 w ere 12.9 p e r  100,000 a m o n g  m ales a n d  2.7 
am o n g  fem ales .5 T h e  life d m e  p rev a len ce  o f  suicide 
a ttem p ts  in  this ag e  g ro u p  h a s  b e e n  e s tim a ted  to be 
7.1%  (10.1%  fo r fem ales  a n d  3.8% fo r  m ales).'1

D ata o n  a d o le scen t su ic id e  risk have  g enera lly  b een  
re p o rte d  from  e i th e r  c lin ica l p o p u la u o n  stu d ies  o r

From the Pacific Institute for Research and Evaluation (Hallfors. 
Brodish, iritani), Chapel H ill, North Carolina, and Departments of 
Maternal and Child Health. School o f Public Health (Halpem), and 
the Departments o f Pediatrics ai.^ Internal Medicine (Ford). School 
of Medicine, University o f North Carolina at Chapel Hill, Chapel Hill. 
North Carolina

Address correspondence and repnnt requests to: Dcmse Hallfors, 
Senior Research Scientist. PIRE. 1516 E. Franklin Street. Suite 

^ ^ 0 0 ,  Chapel H ill NC 27514-2832. E-mail: Hallfors@PIRE.org.

from  th e  C e n te rs  fo r D isease C o n tro l a n d  P re v e n tio n 's  
V outh Risk P -h a v io r  Survey (YRBS), w h ich  p ro d u c e s  
n a d o n a l estim ates  based  on a b ia n n u a l, schoo l-b ased  
survev c o n d u c te d  in p a r tic ip a tin g  h ig h  schoo ls. T h e  
2001 YRES5 (n  = 1 3 .6 0 1 ) fo u n d  th a t 28%  o f  U.S. h ig h  
schoo l s tu d e n ts  re p o rte d  severe d ep ressiv e  fee lings. 
19% h a d  seriously  c o n s id e red  a tte m p tin g  su ic ide, a n d  
9% h a d  a tte m p te d  su ic ide  at least o n c e  in  th e  p re c e d ­
in g  year. N in th , te n th , a n d  e leven th  g ra d e rs  (11% , 9% , 
an d  8% , respectively) w ere  significan tly  m o re  likelv 
th a n  tw elfth g ra d e rs  (5 .5% ) to  have a t te m p te d  su ic ide  
in  th e  past year. H isp an ic  you th  w ere  s ig n ifican tly  m o re  
likely to  a tte m p t suicide (12.1% ) th a n  b lack s (8 .8% ) 
an d  w hites (7.9%  ).

G irls w ere a b o u t tw ice as likely as boys to  re p o r t  
severe dep ressive  feelings, c o n s id e r  a t te m p tin g  su ic ide, 
o r  a tte m p t su ic id e . E m p irica l s tud ies have  in d ic a te d  
th a t m a jo r  d e p ress io n  is m ost h ig h ly  c o rre la te d  w ith 
su icide  fo r  girls (in c rea s in g  the  risk by u p  to  20-fo ld), 
fo llow ed by a p rev ious su ic ide  a t te m p t  A n t in g  boys, a 
p rev ious a tte m p t is the  m ost h igh ly  c o r re la te d  fa c to r  
( in c rea s in g  th e  risk by over 30-fold), fo llo w ed  by de-

224 Am J Prev Med 2004:27(3) 0749-S797/04/$-see fro n t m atter 
d o i: l 0.1016/j.am epre.2004.06.001
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pression, alcohol or drug abuse, and disruptive 
behavior.4,6"®

D ep ress io n , su ic idal id e a tio n , a n d  su ic ide  a ttem p ts  
^ K w e  p rev iously  been  lin k ed  to  a d o le sc e n t sub stance  
^ ^ s e  a n d  sexual activity .10" 16 P a r tic ip a u o n  in  these  activ ­

ities is w id esp read  a m o n g  te e n s .S,1T In  2001, 45.6% o f  
all h ig h  sc h o o l s tu d e n ts  r e p o r te d  ever h a tin g  h a d  
sexual in te rc o u rse . SS.9% re p o rte d  c u rre n t c igare tte  o r  
o th e r  to b acco  use, a n d  nearly  h a lf  (4 7 .]% ) had u sed  
a lco h o l in the  p rev io u s SO davs.5

K now ledge a b o u t risk fac to rs is im p o r ta n t for d ia g ­
n o s in g  a n d  tre a u n g  a d o le sc e n t d ep ress io n  a n d  su icide  
r isk .1P u i im p o r ta n t c lin ica l c o n s id e ra tio n  is w h e th e r  
c e rta in  p a tte rn s  of su b stan ce  use  a n d  sexual behaviors 
a re  d iffe re n tia lly  associated  w ith d ep ress io n  an d  su ic ide  
risk. P rev ious re sea rch  o n  a d o le sc e n t risk behaviors has 
show n th a t risk  behav io rs te n d  to  c lu ster to g e th e r  
r a th e r  th an  o c c u r  in is o la tio n .13,1®"27 C luster analytic 
m e th o d s  can reveal d ie  e x te n t to  w hich ind iv iduals 
p a r tic ip a te  in  m u ltip le  risk b eh av io rs .28

T h is  p a p e r  ex am in es  th e  e x te n t to  w hich ad o le scen t 
sex a n d  d ru g  b e h a v io r p a tte rn s  a rc  associated w ith 
d e p ress io n , c o n tro ll in g  fo r  g e n d e r , age, race  ethn icity , 
H isp an ic  e th n ic ity , p a re n ta l e d u c a tio n , a n d  fam ily 
s tru c tu re . T h e  associa tio ns b e tw een  beh av io r p a tte rn s  
a n d  b o th  su ic ida l id e a tio n  an d  a tte m p t a re  also e x a m ­
in e d . a d d in g  d e p re s s io n  as a c o n tro l variab le Data w ere  
fro m  W ave I o f  the N ation al L o n g itu d in a l Studv o f  

^ ® ^ d o le s c e n t  H e a lth  (A dd H e a l th ) .2®
.A lthough d ie  YRBS is an  im p o r ta n t sou rce  o f in fo r­

m a tio n  ab o u t b ie n n ia l tren d s, a n d  b o th  surveys m e a ­
su re  a d o le sc e n t d e p ress io n , su ic id e  risk, d ru g  use, a n d  
sexual b e h a v io r, A dd H ealth  o ffers c e rta in  u n iq u e  
s tre n g th s . F irst, Wave-I da ta  w ere  carefully co llec ted  
a n d  w eigh ted  to  p ro v id e  a n a tio n a lly  rep resen ta tiv e  
sa m p le  o f  y o u th  in g rad es  7 th ro u g h  12; n a tio nal YRBS 
d a ta  a re  rep re se n ta tiv e  o f  s tu d e n ts  in  g rades 9 th ro u g h
12.5 S econd . A d d  H e a lth  co llec ted  sensitive da ta  u sin g  
an a u d io  c o m p u te r-a ssis ted  (AGASI) survey in s tru m e n t, 
w hich  m ax im izes c o n fid en tia lity , im proves veracity ,30 
a n d  red u ce s  m issing  d a ta .31 T h ird , a lth o u g h  bo th  su r­
veys m e a su re d  th e  c o n s tru c t o f  d ep ress io n , d ie  YRBS 
in c lu d e d  only a  single "p as t 12 -m onth"  item , while A dd 
H e a lth  q u e s tio n s  were based  on  th e  20-item  C en te r  fo r  
E p id em io lo g ica l S tud ies-D epression  Scale (CES-D). 
T h e  p re se n t study bu ilt o n  the s tre n g th s  o f  A dd H ealth  
to  c o n tr ib u te  new  in fo rm a tio n  a b o u t p a tte rn s  o f  a d o ­
le sc en t sex a n d  d ru g  u se  and  th e ir  association  with 
im p o r ta n t m e n ta l h e a lth  p ro b lem s.

Methods
Sample

•
b a ta  were from die Wave-1 in-home contractual data set o f 
Add Health, a nationally representative probability’ sample of 
adolescents in grades 7 through 12 from 132 schools

(n =  15,924) gathered from  September 1994 through Decem­
ber 1995 and analyzed in November 2003. -All students who 
had com pleted an in-school questionnaire or who were listed 
on a school roster were eligible for inclusion in the more 
in-depth follow-up interview, which was conducted in the 
hom e (see Bearman e t al.5® for addiuonal d e a d ). In-home 
questionnaires were adm inistered via laptop com puters and 
utilized ACAS1 technology to collect inform ation on sensitive 
topics such as sexual activity and subsance use. Inform ed 
assent bv adolescents and  parental consent were obtained for 
all participants.

Independent Measures

Sociodemographic m easures. G ender was a self-reported di- 
chotorrous variable, with male as the referent. Chronological 
age in years w..s determ ined by subtracung die date of birth 
from  the date o f the interview, rounded to two decimal 
places. Race/cihniCitv was based on respondent's self-report, 
categorized foi multivariate analyses as two dichoiomous 
variables: black and o th er (primarilv Asian), with white as the 
referent. Hispanic ethnicitv was based on the respondent's 
self-report o f  Hispanic origin and was a dichoiom ous variable, 
with non-Hispanic as the  referent. Two different measures 
served as proxies for socioeconomic status (SES). Highest 
parental education was based on the adolescent's report of 
the highest education level attained bv cither the resident 
m other or father, with categories of less than high school 
(referent), high school graduate General Educauonal Devel­
opm ent (GED), some college, and college graduate or 
higher. Family structure was based on household roster 
inform ation32 and grouped into the following categories: two 
resident parents (referent), single mother, and  other.

Cluster mem bership. K-means cluster analvsis was used to 
group  respondents into hom ogeneous profiles based on 
responses to  12 items concerning risk behavior. Similar to 
factor analvsis, which groups variables together, cluster anal­
vsis groups individuals, based on the assumption that risk 
behaviors often occur together an 4 interact with each other. 
By combining individuals with similar behavior patterns, 
cluster analvsis allows for the interacuon o f all the variables 
(in the present case, up to 12-wav interactions), resulting in a 
m ore parsimonious model and a more holistic way o f consid­
ering youth behavior.

Four clusters were defined a priori based on the complete 
absence of risk behavior (abstainers ) or engagem ent in highly 
disunctive risk behaviors for HIV and other sexually transmit­
ted diseases (TV drug users, sex for drugs or money, and males 
who have sex with males [MSM]). Since K-mcans analvsis 
becomes unreliable with extrem e observations, these less 
comm on behaviors were exam ined first. Next, using K-means 
cluster analysis to identify the modal risk patterns, aJI other 
participants were grouped into 12 dusters based on the 
following self-reported risk behaviors: cigarette use. alcohol 
consum ption, binge drinking, marijuana use, o ther illicit 
d rug  use, sexual intercourse, condom  use, num ber o f  sexual 
partners, and  engaging in sex while under the  influence of 
alcohol or drugs. T he resulting 16 clusters accounted for 
almost 809c of the total variation in behavior patterns.
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Table 2. Behavioral patterns defining clutters and duster size (largest to smallest I
Ouster name Patterns o f sexual behavior and substance use Weighted %*

ght substance dabblers 

Abstainers 

Sex dabblers

Drinkers

Smokers

Alcohol and  sex dabblers 

Binge drinkers

Sex and drugs tn com bination 

Heavy dabblers

Marijuana users

luluple partners 

Sex For drugs or monev

High marijuana and sex

Marijuana and od ier drugs

IV drug users 

MSM

Total

Infrequent or no curren t ATOD use 
None have had sexual intercourse 

Never engaged in any ATOD use 
None have had sexual intercourse 

All have had sexual intercourse 
Median num ber of p artn ers= l 
Low levels of ATOD use 

AJI report past-vear alcohol use 
About 50% report binge drinking 
Infrequent or no illegal drug use 
None ic p o n  sexual intercourse 

.AJI are daily cigarette smokers
Infrequent use o f alcohol or illegal drugs 
Majority have had sexual intercourse 

.All report occasional alcohol use and all have had 
sexual intercourse 

Low tobacco & illegal drug use 
.All report frequent binge drinking

Low cigarette, marijuana, and other drug  use 
More than half binge one or m ore times, week 
About half have had sexual intercourse 

All have had sexual intercourse and all report alcohol 
or illegal drug use at most recent intercourse 

.All report m oderate levels o f smoking, drinking, and  
binge drinking 

Half use marijuana; few use other illegal drugs 
Most (91%) have had sexual intercourse 

All use marijuana frequently; few use other illegal drugs 
Almost all drink alcohol 
Most smoke cigarettes
Three quarters have had sexual intercourse 

.All report 214 sex partners 
M oderate ATOD use 

All report sex for drugs or monev 
Most are m oderate ATOD users 
Median sex partncrs=S 

.All use marijuana frequently and all have had sexual 
intercourse 

AJI report AOD use at last intercourse 
Most report m ultiple partners (median = 6 

Most report heavy m arijuana use and all report o ther 
illegal drug use 

Two thirds have had sexual intercourse 
One third report drug use during intercourse 

.All have injected drugs
>80% have had sexual intercourse 
Median num ber o f partners=4 

.Ail are males who have had sex with o th er males 
Most have had multiple partners (median = 5)
409c have used m arijuana in last 30 davs
Most are occasional drinkers
17% have had sex for drugs or money

4559

4292

3145

1403

602

541

314

230

195

193

107

25.20

23.41

14.2"

7.45

1109 6.5*

1065 5.30

856 4.44

3.38

3.27

1.67

1.25

1.11

1.09

0.63

100 0.56

82 0.37

18.799 100.00
"Weighted percentage yielding nauonal probability estimates for 7th- lo 12lh-grade vouth 
AOD'ATOD, alcohol (tobacco] and other drugs, MSM. males hating sex with males

d ru g  use show ed th e  h ig h es t p ro p o rtio n s . .After ab sta in ­
ers, d ie  low est p ro p o r tio n s  w ere in  c lusters w ith the 
low est leveis o f legal d ru g  u se  (ligh t su b stan ce  dabb lers, 
d rin k e rs)  a n d  th o se  m a rk e d  by sexual activity b u t 
fcplauvely low  d ru g  use  (sex d ab b le rs , a lcoho l a n d  sex 
B ab b le rs) . M ultip le  p a r tn e rs ,  sm okers , heavy dabblers, 
a n d  MSM clusters w ere  a t th e  m id p o in t, w ith p ro p o r ­

tions o f  a ffec ted  ind iv id uals rough ly  fo u r tim es th a t o f 
absta iners. F o r  girls, th e re  was a d ra m a tic  rise in  risk 
a m o n g  light su b sta n c e  d a b b le rs  c o m p a re d  to  absta iners 
(e.g., d e p ress io n  rose to  9 .5%  fro m  4 .5 % ). For boys, 
th e re  was a m o re  m o d est d iffe re n c e  b e tw e en  absta iners 
and  lig h t su b s ta n c e  d ab b le rs  (d e p re ss io n  rates w ere  
3.6%  a n d  5 .6 % , respectively). In m ost o f  the  subse-

Am J Prev Med 2004:27(3) 227



Table 2. Behavioral patterns defining dusters and cluster size (largest to smallest;
O uster name Patterns of sexual behavior and substance use n Weighted 9c*

^ i g h i  substance dabble! s Infrequent o r  no current ATOD use 
N one have had sexual intercourse

4559 25.20

Abstainers, Never engaged in any ATOD use 
N one have had sexual intercourse

4292 23.41

Sex dabblers All have had sexual intercourse 
M edian num ber of p a n n e rs= l 
Low levels o f ATOD use

3148 14.27

Drinkers All report pasi-vear alcohol use 
About 509c rep o n  binge drinking 
Infrequent o r no illegal drug use 
N one rep o n  sexual intercourse

1403 7.48

Smokers All are daily cigarette smokers 
Infrequent use of alcohol or illegal dnigs 
Majority have had sexual intercourse

1109 63 8

.Alcohol and sex dabblers All rep o n  occasional alcohol use and all have had 
sexual intercourse 

Low tobacco k  illegal drug use

1068 5.30

Binge drinkers All report frequent binge drinking 
Low cigarette, marijuana, and o th er drug use 
More than half binge one or m ore times week 
About half have had sexual intercourse

850 4.44

Sex and drugs in  com bination .All have had sexual intercourse and all report alcohol 
or illegal drug use a; most recent intercourse

602 S.38

Heavy dabblers AJI rep o n  m oderate levels o f smoking, drinking, and 
binge dnnking 

H alf use marijuana; few use other illegal drugs 
Mosi (919c; have had sexual intercourse

541 S.27

Marijuana users All use marijuana frequently; few use other illegal drug* 
Almost all dn n k  alcohol 
Most smoke cigarettes 
Three quarters have had sexua' intercourse

314 1.67

^-luhiple partners .AJI rep o n  i l l  sex partners 
Moderate ATOD use

230 1.25

Sex for drugs or monev .All rep o n  sex for drugs o r money 
Most are m oderate ATOD users 
Median sex partners = 3

195 1.11

High marijuana and sex All use marijuana frequently and all have had sexual 
intercourse 

All report AOD use at last intercourse 
Most report muluple partners (m edian=6)

193 1.09

Marijuana and o th er drugs Most repon  heavy marijuana use and all report other 
illegal drug use 

Two thirds have had sexua! intercourse 
O ne third rep o n  drug use during intercourse

107 0.63

IV drug users .All have injected drugs
>809c have had sexual intercourse 
Median num ber of partners=4

100 0.56

MSM All are males who have had sex with other males 
Most have had muluple partners (m edian= 5) 
409c have used marijuana in last SO davs 
Most are occasional drinkers 
179c have had sex for drugs or monev

82 0.37

Total 18.799 100.00
’Weighted percentage vielding national probability estimates for 7th- to 12th-grade vouth. 
AOD ATOD, alcohol [tobacco] and other drup, MSM, males having sex with males.

d ru g  use show ed  the  h ig h e s t p ro p o rtio n s . .After a b s ta in ­
ers, th e  lowest p ro p o r tio n s  w ere  in  c lusters with the  
lowest levels o f le g a l  d r u g  use ( lig h t su b stan ce  d ab b le rs , 
d rin k ers) a n d  those m a rk e d  by sexual activity' b u t

•
Relatively low d ru g  u se  (sex d ab b le rs , a lco h o l a n d  sex 
dab b le rs). M u ltip le  p a r tn e rs ,  sm okers , heavy dab b le rs , 
an d  MSM c lu ste rs  w e re  at th e  m id p o in t, w ith p ro p o r ­

tio n s o f  a ffec ted  ind iv id uals rough ly  fo u r  tim es th a t  o f  
absta iners. F or girls, th e re  was a d ra m a tic  rise in  risk 
a m o n g  ligh t su b sta n c e  d ab b le rs  c o m p a re d  to ab sta in ers  
(e.g ., d e p ress io n  ro se  to 9.59c from  4 .5% ). F o r bovs, 
th e re  was a m o re  m o d e s t d iffe ren ce  b e tw e en  ab sta in ers  
a n d  lig h t su b sta n c e  d a b b le rs  (d ep ress io n  ra tes  w ere 
3.6%  a n d  5.69o, respec tively ). In m o st o f  th e  subse-
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other studies, females, Hispanics. and lower-SES ado­
lescents are at elevated risk for depression. Controlling 
for sociodemographic characteris'ics, present analyses 

^^owcd a dramatic relationship berween sex and drug 
^̂ rhaviors and multiple indicators of adolescent mental 
health, Compared to abstainers, membership in anv of 
the risk clusters was associated with increased odds of 
depression, serious thoughts about suicide, and suicide 
attempts. Use of marijuana and other illegal drugs was 
associated with especially high risk.

T h e  p re v a len c e  o f  c u r re n t m ajo r d e p ress io n  f 10.3% ) 
in th is studv was low er th a n  th e  p re v a len c e  o f  serious 
su icidal id e a tio n  ( IS .2% ) T h is  was n o t th e  case with 
YRBS data  (28%  a n d  19%, respectively ), likely because  
o f  d iffe rences in  d ie  m e a su re m e n t o f  d e p ress io n  be­
tw een the two su n e v s . T h e  A d d  H e a lth  CES-D item s u p  
cu tT eni depressive  svm pto m s, w hile th e  s ing le  YRBS 
item  q u erie s  dep ressiv e  svm pto m s over d ie  p a s t 12 
m o n th s . B oth  survcvs ask a b o u t se rious su ic idal ide­
a tio n  over the  p ast 12 m o n d is  

B evond th e  tim e-fram e d iffe re n c es  fo r d ep ress io n  
assessm ent, th e re  w ere o d ie r  d iffe ren ces th a t likelv 
c o n tr ib u te d  to  th e  d isp a ritie s  b e tw een  the  two surveys 
in p revalence  e s tim a tes  o f  su icidal id ea tio n  a n d  suicide 
a tte m p t. T h e  A dd  H e a lth  sam p le , for ex am p le , in ­
c lu d ed  7di- a n d  8 th -g ra d e  s tu d e n ts ; e x c lu d in g  these 
s tu d en ts , how ever, y ie ld ed  only  a m o d est increase  
(14.2% ) in  su icidal id e a tio n  Given d iffe ren ces in  sam-

•
ile c o n s tru c tio n , A dd H e a lth  m av p ro v id e  a m o re  
ep resem ative  sa m p le  o f  a d o le sc e n ts  fo r th a t p o in t in 
tim e. E x am in in g  th e  re a so n s  fo r d iffe re n c es  in the  
p rev alen ce  e stim a tes  o f th e  two stud ies was b ey o n d  the 

scope  o f  th is p a p e r .  H ow ever, f u r th e r  ex am in a tio n  is 
w arran ted , given th e  im p o r ta n c e  o f  th e  YRBS in  d o cu ­
m e n tin g  n a tio n a l p re v a le n c e  and  tre n d s  in a d o le scen t 
d ep ress io n  a n d  su ic id e  risk.

M ost YRBS re p o rts  do  n o t c o n tro l fo - so c io d em o ­
g rap h ic  charac teris tics . T h e  p re se n t find ings in d ica ted  
th a t SES, as c a p tu re d  by p a re n ta l e d u c a tio n , d o es seem  
to  have a s tro n g  in d e p e n d e n t  association  w ith d e p res­
sion, even a fte r  a c c o u n tin g  fo r  y o u th  n sk  behaviors, 
w ith m o re  e d u c a tio n  re d u c in g  the lik e lih o o d  o f  d ep res­
sion bv a b o u t half. C onversely , h ig h e r  p a re n ta l ed u ca ­
tion  was assoc ia ted  with a n  e levated  relative  risk of 
su ic idal id ea tio n , a f te r  c o n tro ll in g  fo r  dep ressio n . Fur­
th e r research  is w a rra n te d  to  u n d e rs ta n d  how  SES mav 
in flu en ce  these  two variab les . C o n tro llin g  fo r  SES and 
risk behaviors m av also  e x p la in  whv H ispan ic  e thn icitv  
all b u t d is a p p e a re d  as an  in d e p e n d e n t p re d ic to r  of 
d ep ressio n  a n d  su ic id e  risk. E thnicitv  wav a significan t 
p re d ic to r  only in  th e  d e p ress io n  reg ression  m o d el, with 
an  O R  o f 1.19 th a t  was m u c h  sm alle r th an  ex p ec ted  
given th e  find ings o f  p rev ious s tud ies, in c lu d in g  those 
a tte m p tin g  to c o n tro l fo r SES.59

•
 T h e  widely d o c u m e n te d  sex d iffe ren ces in  d e p res­
sion  th a t a p p e a r  a t p u b e r ty  p e rs is ted  in  the  reg ression  
m odels. H ow ever, d esc rip tiv e  analyses in d ic a te d  little

difference between abstaining boys and girls, and dem­
onstrated variation in gender differences according to 
risk behavior pattern. Girls were iess likely than boys to 
engage in high-risk behaviors, but those who did 
tended to be more vulnerable to depression, suicidal 
ideation, and suicide attempt. These findings indicate 
that further examination of the role of r isk  behavior in 
depression prevalence is warranted.

A lth o u g h  a sm all p e rc e n ta g e  o f  ab sta in in g  a d o le s­
c en ts  re p o rte d  m ajo r depressive sym pto m s, risk was 
clcarlv e levated  in association w ith su b stan ce  use a n d  
sexual activity. F u rth e r , certa in  p a tte rn s  o f  these b e h a v ­
iors id en tified  ad o lescen ts  who a rc  at cx trem elv  h ig h  
risk. T hese  find ings p o in t to  d ie  n e e d  fo r  lo n g itu d in a l 
analyses m o rd e r  to  b e tte r  ad d ress  the  cau sa l o rd e r in g  
of risk behav io r an d  d e p ress io n , and  to  d e te rm in e  
w h e th e r  causal seq u en ces d iffer by su b g ro u p . T h e re  
was som e in d ic a tio n  th a t su b sta n c e  use, su ch  as c ig a ­
re tte  sm oking , led  to  d ep ress io n  ra th e r  th a n  d ie  re ­
v e rse .11 b u t th e re  a re  o th e r  s tu d ies  in d ic a tin g  th a t 
ad o lescen ts  m av b e co m e  involved in r isk  tak in g  in 
resp o n se  to  p reex is tin g  dep ression .*0-'*1 D e te rm in in g  
the  c ircu m stan ces lead in g  to  these  d if fe re n t d e v e lo p ­
m e n ta l seq u en ces will have im p o r ta n t th eo re tica l im p li­
ca tio n s  reg a rd in g  etiology as well as im p o rta n t c lin ica l 
an d  pub lic  h e a lth  im p licauons.

T h e  p re se n t study find ings have m o re  im m ed ia te  
im p licau o n s fo r  p reven tive  h ea lth  care . Al th o u g h  m anv 
p rofession al o rg an iza tio n s rec o m m e n d  ro u tin e  s c re e n ­
ing fo r  d ep ressio n  an d  risk o f  su ic ide  d u r in g  ad o lescen t 
h e a lth  visits,*1* th e re  is a lack o f  co n sen su s re g a rd in g  
d iese  re c o m m e n d a tio n s . For ex am p le , based o n  a 
system adc review o f  th e  lite ra tu re , the  U.S. P reventive 
Services Task F orce  c o n c lu d e d  th a t th e re  is in su ffic ien t 
ev idence  to re c o m m e n d  fo r o r  against ro u tin e  s c re e n ­
ing o f  asym ptom atic  ad o lescen ts  fo r  d ep ressio n * 5 o r 
risk o f  suicide.**

T h e se  resu lts  suggest th a t h e a lth c a re  p ro fessio n als  
w ho identify  a d o le sc en t pa tien ts re p o r tin g  sexual in te r ­
c o u rse  o r  d ru g  use sh o u ld  strongly c o n sid er scree’" ;ng  
for depression  and  risk o f  suicide. .M th o u g h  m ost au .des­
cents engag ing  in diese behaviors will not b e  dep ressed  or 
at nsk  o f suicide, die odd s o f  identifying adolescents widi 
d in icallv  im p o rtan t depression  o r risk fo r  suicide are  
increased— som etim es quite  substantially— am o n g  ado les­
cen ts engag ing  in sex a n d  d rug  use behaviors. Identifying 
m ental health  p roblem s am ong ado lescen t pauen ts w ho 
are  engaging in sexual in tercourse  and. o r  d rug use 
increases the likelihood dia t an a p p ro p ria te  m a n ag em en t 
plan is developed. M anagem ent p lans m av need  to  a d ­
dress issues re lated  to  sexually transm itted  infections. 
H1Y\ u n in te n d e d  pregnancy , d ru g  use. injury preven tion , 
and depression  a n d /o r  suicide risk. It is particular)- im ­
p o rta n t not to miss opportun ities to d iagnose depression  
because effective treatm ents are available,4'*- *8 o r to over­
look suicide risk because suicide can be preven ted .
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M7m/ This Sillily Atliis

T e e n s  e n g a g in g  in  r isk  b eh av io rs  a re  a l in c re a se d  
o d d s  for d e p re s s io n , su ic idal id e a tio n , a n d  su ic ide  
a tte m p ts .

T h is  s tu d v  uses c lu s te r  analysis to  iden tify  a n d  
e s tim a te  th e  p re v a len c e  o f  16 se p a ra te  p a tte rn s  o f  
sexual in te rc o u rse  a n d  d ru g  use beh av io rs  in  a 
r e p re se n ta tiv e  sa m p le  o f  U .S. ado lescen ts.

L ogistic  re g re ss io n  f in d in g s  d e m o n s tra te  th e  
s tro n g , in d e p e n d e n t  a ssoc ia tio n  b e tw een  e n g a g e ­
m e n t  in  th e s e  b eh av io rs  a n d  d e p re ss io n , su icidal 
id e a tio n , a n d  s< ic id e  a tte m p ts , a fte r c o n tro llin g  
fo r  g e n d e r , age, ra c e /e th n ic ity ,  H ispan ic  e th n ic ­
ity, p a re n ta l  e d u c a tio n , a n d  fan  .ru c tu re .

F u rth e r re sea rch  is n eed ed  to b etter understand  
c lu stering  p a tte rn s  o f  sex behaviors, d ru g  use, and 
m ental h ea lth  p rob lem s w ithin a developm ental co n ­
text. F u rth e rm o re , it is im p o rtan t to identify  the best 
wavs to  in te rv en e  w hen  specific p a ttern s are recog ­
n ized. U ntil th e n , h ea lth care  professionals should co n ­
sider th e  p ragm atic  ap p ro ach  o f screen ing  all adoles­
cen t patien ts for sexual behaviors and  drug  use. 
A dolescents w’h o  re p o r t e ith er— and esp ec ia lly  adoles­
cents re p o rtin g  high-risk pa tte rn s  o f  behaviors—should  

.b e  screened  fo r  depression  an d  nsk of suicide

We are grateful to  Guang Guo, PhD. and Daniel Bauer. PhD, 
for their assistance with statistical methods. Funding for the 
studv was from the National Institute of Drug Abuse (grant 
R01-DA14496; DDH, principal investigator!. This research 
used data from Add H ealth, a program  project designed bv J 
Richard Udry, P eterS . Bearman, and Kathleen Mullan Harris, 
and funded by the  National Institute of Child Health and 
H um an Development (grant P01-HD31921), with coopera- 
uve funding from  17 o th er agencies. Special acknowledgment 
is due Ronald R. Rindfuss and Barbara Entwisle for assistance 
in the original design. Persons im erested in obtaining data 
files from Add Health should contact Add H ealth, Carolina 
Population C enter. 123 W. Franklin Street. Chapel Hill N’C 
27516-2524. w w w .cpc.unc.edu/addhealth contract.html,
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C a n n a b is  u s e  a n d  m e n ta l  h e a l th  in  y o u n g  p e o p le :  
c o h o r t  s tu d v¥
G eorge C Patton. Carolvn Coffey.John B Carlin. Louisa Degenhardt. Michael Lvnskcy, Wayne HaU

Abstract
Objective To determine whether cannabn use in 
adolescence prcdispos.es to higher rates of depression 
and anxiety in voung adulthood 
Design Seven wave cohort study over six years 
Setting 44 schools in the Australian state of \  „tona. 
Participants A statewide secondary school sample of 
1601 students aged 14-15 followed for scsen years. 
Main outcom e measure Interview measure of 
depression and anxiety (revised clinical interview 
schedule) at wave 7.
Results Some 60^» of participants had used cannabis 
bv die age of 'JO; 7%> were daily users at that point. 
Daily use in young women was associated with an 
over fivefold increase in the odds of reporting a state 
of depression and anxiety after adjustment fot 
uitercun ent use of odier substances (odds ratio 5,6. 
95% confidence interval 2.6 to 12) Weekly or more 
rcquent cannabis use in teenagers pr edicted an 

approximately twofold uicrcase in risk for later 
depression and anxiety (1.9,1.1 to 3.3) after 
adjustment for potential baseline confounders. In 
contrast, depression and anxiety in teenagers 
predicted neither later weekly nor daily cannabis use. 
Conclusions Frequent cannabis use ui teenage girls 
predicts later depression and anxiety, with daily users 
carrying the highest risk. Given recent increasing 
levels of cannabis use. measures to reduce frequent 
and heavy recreational use seem warranted.

Introduction
.After increases in cannabis use during die early 1990s, 
a majority of voung people in die United Kingdom, 
United States, New Zealand, and Australia now use 
cannabis recreationallv.1 ’ Despite the high prevalence 
of cannabis use, uncertainty persists about its physical 
and psychological consequences.'

Among the most prominent concerns have been 
putative links between use of cannabis and mental dis­
orders. A large intake of cannabis seems able to trigger 
acute psychotic episodes and may worsen outcomes in 
established psychosis.4 '  Associations widi not 
psvchouc disorders have received less attention. Yet 
evidence for an association between cannabis use and 
depression and anxictv has grown." Chronic daily users 
report high levels of anxiety, depression, fatigue, and 
dteir motivation is low.’ In one recent survey of young

adults, over a third reported svmptoms of anxietv that 
were associated with cannabis use; voung women 
reported these more commonly.’ Cross sectional asso­
ciations hcrwr'-n cannabis use and deptession and 
anxiety have now been reported in surveys in both 
adolescents and adults."1 although not all studies have 
found an association in male participants'

Questions remain about die level of association 
between cannabis use and depression and anxietv and 
about the mechanism underpinning the link. Pre­
existing svmptoms might raise lhr likelihood of canna­
bis use dirough a mechanism of self medication " 
Alternatively, cannabis use mav h r more likelv in 
people with a background of social adversity ot 
pailicuUr characteristics—factors diat nuehl also raise- 
risks for mental disorders Cannabis may also cam  a 
direct risk for depression and anxiety

We cxanmied die risks for later depression and 
anxiety associated with cannabis use in teenagers Spe­
cifically. the study addressed tlvee questions. Firstly, 
does cannabis use in adolescents predict die develop­
ment of svmptoms of depression and anxietv in young 
adults* Secondly, do symptoms of depression and 
anxiety in adolescence predict cannabis use in voung 
adults' Thirdly, is anv relation explained bv factors 
such as farnilv background or intcrcurrent live o f other 
substances?

Methods
Sample
Between August 1992 and December 1998 wr 
conducted a seven wave cohort study o f adolescent 
health in the Australian state o f Victoria. The coliort 
was defined in a two stage cluster sample, in which we 
selected two classes at random from each of 44 schools 
drawn from a stratified frame of government tun. 
Catholic, and independent schools (total number of 
students 60 905). School retention rates to year nine in 
the year of sampling were 98%. One class from each 
sdtool entered the cohort in the latter part of the ninth 
school vear (wave I) and the second class six months 
later, early in the 10th school year (wave 2). Participants 
were subsequently reviewed at six month intervals for 
die next two years (waves 3 to 6), with a final follow up 
(wave 7) at the ap ' o f 20-21, dirce years after the final 
school year in Victoria, hr waves 1 to 6. participants self 
administered the questionnaire on laptop computers,'' 
and those absent from school were followed up by tele-
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phone. The seventh wave of data collection used com­
puter assisted telephone interviews All stages of the 
study were approved by the ethics committee of the 
Roval Children's Hospital.

From a total sample of 2032 students. 1947 (95.8%) 
participated at least once during the first six 
(adolescent) waves In wave 7,1601 young adults (79% 
of die initial sample o r 82% o f teenage participants) 
were interviewed between April and December 1998. 
Response rates are shown in figure 1. Reasons for non­
completion at follow up were refusal (n=152), loss of 
contact (n*192). and death (n*2). We examined 
characteristics of non-complctcrs in a logistic 
regression model, Male participants were over­
represented (odds ratio 1.9. 95% confidence interval 
1.5 to 2.4). as were parental divorce or separation (1.8, 
1.4 to 2.5). and daily tobacco smoking at study 
inception (2.1.1.5 to 2.9). Neither teenage depression 
and anxiety nor cannabis use were independent!!' 
associated with loss to follow up The mean age al wave 
I was 14.5 (SD 0.5) years; at wave 7 it was 20,7 (0-5) 
years O f the 1601 participants in wave 7. 1130 (71%) 
still lived at home, 429 (27%) lived widi others, and 42 
(3%> lived alone. A total of 1345 (82%) had completed 
the final year of school; 1355 (85%) had started 
post-school study

Measures
We used die computerised revised clinical interview 
schedule (CIS-R) to assess depression and anxiety at 
each wave.” The schedule prorides data on the 
frequency, severity, persistence, and intrusivcness of 14 
common psychiatric svmptoms and has been widelv 
used in population based surveys.1' A total score of 12 
or greater was taken to define a mixed state of depres­
sion and anxiety at a lower threshold than syndromes 
of major depression and anxiety disorder but one 
where clinical inlervention would still be appropriate,"'

We assessed cannabis use on die basis of self 
reported frequency of use in the previous six months in 
waves 1 to 6 and in the previous 12 months in wave 7. 
Tliis allowed classification as never used, less than weeklv 
use, at least weekly use, and daily use (defined as using on 
five or more days per week), and initiation after wave 6.

We assessed use of alcohol, tobacco, and other illicit 
drugs (including ecstasy, heroin, amphetamines, LSD, 
and steroids) on the basis of self reported frequency of 
use and with retrospective diaries over seven days for 
participants reporting recent drinking o r smoking. 
Participants drinking on three or more days in the pre­
vious week were classified as frequent drinkers.

IS* sample I 
11.1037) [

J
W avet I 
fn.698. f *  
87%) | 

rate 1993 j

2no samp:e| 
(n.9951

Wave 2 
-  (n .1728, 85% I 

ear!) 1993

Total intended sample (n.2032) 
Total acheved sample (0.1947,96%)

Wave 3 Wave 4 [ Wave 5 Wave 6 Wave?
(0*1699 in.1629. - ►  (1.1576; tfi.1530. —►  (n.1601
84%) 80%) 1 78%) 75%) 79%)
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Youig. . . . . —  ,
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Fig 1 Participation ra le s  ol 2032 secondary school students in the Victorian ad o le scen t health 
cohort study. The p ercen tages in w ave s 2 -7 are the proportions o l Ihe total in tended sample 
lor which complete da ta were co llected

We assessed antisocial behaviour in waves 1 to 6 by 
using items from the self reported early delinquency 
scale that covered property damage, interpersonal vio­
lence. and theft."

Analysis
We collected data at a developmental point when 
young people arc difficult to trace because of high 
mobility. Although the response rate was high and 
attrition low, 70% of respondents missed at least one 
wave of data collection, which led to potential bias in 
summary measures of exposure to ca' ,iabis and 
mental health problems calculated from the six waves 
of data collection among adolescents. To circumvent 
this, we used multiple imputation with five complete 
datasets created by imputation under the multivariate 
mixed effects model of Schafer and Yucel, incorporat­
ing the covariates sex, age, rural or urban residence, 
and parental education (available for all partici­
pants)." "  These covariates were strongly associated 
with missingness, and the model incorporated a 
random effects structure to accommodate correlation 
within participants over time. Wc constructed principal 
measures by classifying participants according to 
whether they fell into categories of interest at least 
once during wave 1 to 6 (adolescence) and, separately, 
in wave 7 (young adulthood). Data analysis was 
performed with Stata 7. We modelled associations bv 
univariate and multivariate logistic regression analyses 
and used Wald tests and related confidence intervals to 
assess statistical significance and precision.

Results
.Altogether 71 male participants (9.7%, 95% confidence 
interval 7.5% to 12%) and 188 (22%. 19% to 25%) of 
female participants reported depression and anxiety as 
voung adults (odds ratio 2.6, 1.9 to 3.5). Sixty six per 
cent (484/731) o f male participants and 52% 
(448/859) of female participants reported using 
cannabis at some time (11 participants did not respond 
to this question), with three quarters starting use when 
they were teenagers. Twenty per cent (146; 17% to 
22%) of male participants and 8% (69; 6% to 10%) of 
female participants were using cannabis at least weekly, 
with 1(1% (73; 8% lo 12%) of voung men and 4% (37, 
3% to 6%) o f young women using it daily.

Cannabis and depression in young adults
The prevalence of depression and anxiety increased 
with higher extents o f cannabis use, but this pattern 
was clearest in female participants (table 1). We used 
logistic regression to analyse the level o f  association 
between depression and anxiety and cannabis use in 
young adults (table 2) after adjustment for concurrent 
substance use. We found a significant interaction 
between sex and daily cannabis use. In the adjusted 
model, young women who used canna 'is daily had an 
over fivefold increase in the odds of depression and 
anxiety found in non-users.

Cannabis in adolescence and depression in young 
adults
We used logistic regression to examine the prediction 
of depression and anxiety in young adults by cannabis 
use in adolescence. In the univariate analysis a dose 
response was evident; daily use in female teenagers

1196 BMJ VOLUME 325 23 NOVEMBER 2002 bmj.com
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Table 1 P re v a len c e  ol d ep r e s s io n  and anxiety acco rd in g  to can n ab is  u s e  by s e x  in  159 0  young ao u lts  in w ave  7  (n = 16 01 ) o f the 
V ictorian ad o le s c en t h ea lth  coho rt s tu d y

Freeeency ot cermabn n o  lr.
previous 12 monlht No % (95% P I Odds ratio- 195% Cl) No % 115% Cl) Oedl rellg- 195% CD
None to <5 times evet 523 9 IS IP 11) (t) 7dd 19 (17 10 22) (1)
S limes ever to less Inan weekly a 10 (3 lo  171 1.1 (046  lo 21) 41 17 (110 291 017  10 40 IP 1 9)
1 to 4 t.mes per week 73 12 (S 10 201 1.5 (07010 321 32 31 (14l0 41i 19 1017 10 41 )
Daily 73 IS (7 lo 231 1 9 ID 93 IP 311 37 61 (52 to 131 1 6 ( 4 2 1 0  11)
•Ooumefl Iron univariate logistic regression models
11(7 lemeiei oett-c-oaies in wave 7 ded not enswer Uie ouesnons about cimatns use 
'Obtained from umvarWi logistic regression model'.

predicted fourfold higher odds o f later depression and 
anxietv (odds ratio 4.2, 1.6 to 11), weeklv use a twofold 
elevation (2 .3 ,1J to 4.2) In the multivariate model we 
collapsed die lop categories o f cannabis use (table 3). 
The interaction between sex and weekly or more 
frequent use was significant An almost twofold 
increase in risk for weekly or more frequent users who 
were female persisted after adjustment for potential 
confounders.
Depression in adolescence and cannabis in  young 
adults
We considered whcdier depression and anxietv in ado­
lescence predicted later cannabis use in young 
adulthood in two further logistic regression models, 
examining the predictions o f weekly and dailv use 
liable 4). A fter adjustment for adolescent cannabis use 
and other potential confounders, adolescent depres­
sion and anxietv predicted neither weekly nor dailv 
use

participation o f young adults. Even though depression 
and anxietv in teenagers and cannabis use did not pre­
dict dropout from die study, the difference in 
non-responders on odier factors Tor example, sex or 
family structure) may have had some bearing on die 
specification o f associations.

What the results m ight mean
Possible explanations for die high degree o f depres­
sion and anxiety found in voung women who used 
cannabis often include underlying characteristics diat 
predispose to both anxietv and depression, self 
medication o f pre-existing depressive svmptoms, and 
an adverse effect o f cannabis on mental health.”  The 
association with cannabis use persisted after adjust­
ment for concurrent use o f alcohol, tobacco, and odier 
illicit substances as well as indices o f fatnilv 
disadvantage—findings consistent widi a more direct 
relation. Wc considered self medication with cannabis

Discussion
Around 60% o f die statewide secondary school sample 
had used cannabis rccreationallv by young adulthood: 
most participants first experimented while at second­
ary school. By voung adulthood 7% were daily users 
and in young women this level o f use was associated 
with over five times the odds o f depression and anxiety 
found in non-users In  young women, weekly use as 
teenagers predicted a twofold increase iri later depres­
sion and anxietv and dailv use a fourfold increase. In 
contrast, depression in teenagers did not predict 
higher cannabis use.
Strengths
Earlier cohort studies nad a limited capacity to 
address the key questions o f  this snidy. One study 
reported a prospective relation between cannabis use 
and later depression but started well after the risk 
peri >d o f onset for both.1" TWo important studies in 
adr iescence examined either monthly cannabis use or 
use m die preceding veai—doses that in the light o f 
this study arc unlikely to be associated with mental 
health problems.”  ”

Our close to representative sample, high rates of 
participation, and frequent measures during partici­
pants' teenage years arc strengths o f diis study. A tele­
phone interview strategy was used in data collection in 
the last wave, and, although prevalence estimates may 
vary slighdy as a result, it is unlikely to have caused a 
systematic bias in patterns o f association. The use o f 
multiple unputadon minimised measurement biases 
arising from missing data during the teenage years, but 
wc did not attempt :o adjust for differendal

Table 2 A sso c ia tion  be tw een  cann ab is u s e  in the p re v io u s  12 m on th s and d ep re ss io n  
and anxiety in 1590  young ad u lts in w a v e  7 ( n * l6 0 1 |  o ' the V ictorian ad o le sc en t health 
study , c e r iv e d  from  a m u ltivaria te lo g is tic  m odel

Adjusted oddi ralld (OS',. Cl ICenntbls u u No
None lo -5  lin e s in etev-ous 12 months 1267 1
5 limes ever to - weekly 106 CIO (0 44 to IS )
1-4 tunes/week 105 t 1 10 SO 10 2 01
Daily*

Men 73 1.1 (0 55 lo 26 )
Women 37 5 6  (26 10 12)

female sex m me absence ol daily cannabn use 622 2 5 11 6 10 3 4)
Odds ratios are adiusied tor parental separation oarentai education current smoking frequency of drinking 
and use ot other lined drugs
11 (7 terrain participants did not answer me questions about cannabis use in wave 7.
‘Wald lest lor interaction between daily cannabis use and sex P-C 003

Table 3  A sso c ia tio n  o t c an n ab is  u se  in te en ag e rs  w ith later d ep re ss io n  and anx iety  in 
1601 young ad u lts  in w ave  7 of Ihe V ictorian ad o le s c en t health coh o rt stu dy

M tiiu r it In w av ti 16 No*
Unadiusttd obis ratio 

(95% Cl)
Adiusted odds ratio 

(95% Cllt
Depression and anxiety (at leas: one wave) 744 6 (4 3 10 3 4) 5 1 13 6 to 7 3)
Maximal cannabis use

None 1013 t t
-Weekly 332 1 5 ( t 1 t o 2 1) 1 4 194 Ic 2 01
>WeekiyJ

Maie teenagers 101 0 62 (0 24 11, 1 61 0.47 (0,1710 13)
Female leenagers 71 2 6 (t 6 10 4.3) 1 9 (1 1 10 3 3)

Female sex in tne absent! ct xweekiy 
cannabt! use

711 2 3  (t 6 to 3.1) 1 6 (11 lo 2.3)

•Numbers tor adolescent cannabis use and depression and anxiety were ett.ir.aled Irorr live imputed 
datasets
tOdds ratios by in* highest frequency ol cannabis use in leenagers (wave: 1 lo 6). obtained by using a 
multivariate logistic model, adjusted lor teenagers' depression and anxiety. aiconoi use. antisocial behaviour, 
parental separation, and parental education
(Waid test tor interaction between mote trequent than weekly cannabis use and sex unadjusted F‘<0 001. 
adjusted P-C 011
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T ab lt  4  A sso c ia tion  o t can n ab is  u se  in te en a g e r s  (w iv e s  1 -6 ) w ith later d ep re ss io n  and 
an x ie ty  tn 159 0  youn g ad u lts  in w ave 7  m -1 6 0 1 )  o t the V icto rian  ad o le s c en t health 
coh o rt study

o ea s m io 196% c i) f
Measures M n m  l le 5 No- •W .itly use Daliy i l l
Degression am) iiaie ty II «as* o v  * iv e 739 1 2 (0 86 to 11) 1 3 (06010 2.21
Mi i n i  cennabis use

None 1074 1 1
<Wee*.i> 33C 3 7 (24 to 56 ) 3.1 (1.7 to 5.7)
>WeeH( 115 15 (9 2 lb 23) 15 (62  to 27)

Femeie se> 659 036 (026 lo 0 54* 0 5 10 29 lo b  771
11 17 rernaei caniciganrs m KM  7 a-o not answe' int Questions about cannabis use
•Numbers lor adolescent cannabis use am) oeortssibn and anxiety esMnaled Irom Inn imguieO datasers
tOdds ratios cbu-ntd by using mo.wii.ale logistic models adiusted tor leenagers’ cannabis use. dunning 
irtauency wrenn seoaral.on and parental tducar«n

but found no prospective relation between depression 
and anxiety in adolescence and later frequent cannabis 
use, consistent with an earlier rep o rt"

The persistence of associations in the muliivanaie 
models and die evidence for a prospective dose- 
response relation are consistent with a view that 
frequent use of cannabis in young people increases die 
nsks of later depression and anxietv. Psvchosocial 
mechanisms—for example, die adoption o f a counter- 
cultural lifestyle—possibly underlie the assodauon. 
Social consequences of f.equcnt use include edu­
cational failure, dropout, unemployment, and ennit— 
all factors diat may lead to higher rates of mental 
disorders Because nsks seem confined largely to dailv 
users, however, die quesuon about a direct pharmaco­
logical cflcct remains. Cannabinoid receptors (CBlI 
are found widely in the central nervous system, with a 
distribution that is consistent with effects on a wide 
range of brain functions including memory, emotion, 
cognition, and movement.0

Carmabis use in young people remains a contiovei- 
sial area, and absence of good data has handicapped die 
development of rational public health policies’ These 
findings contribute to evidence diat frequent cannabis 
use may have a deleterious effect on mental health 
beyond a risk for psvehotic symptoms Strategics to 
reduce frequent use of cannabis might reduce the level 
of mental disorders in voung people.
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Why cannabis users haw higher rates of 
depression and anxierv is uncertain

Previous longitudinal studies of cannabis use in 
youth have not analysed associations with frequent 
cannabis use

A strong association between daily use o f cannabis 
and depression and anxietv in young women 
persists afta adjustment for intcrcunent use of 
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Frequent cannabis use in teenage guls predicts 
later higher rales of depression anti anxiety

Depression and anxiety in teenagers do not 
predict later cannabis use; self medication is 
therefore unlikely to lie the reason for die 
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Endpiece
Surgical innovation
It is infinitely better to transplant a heart than  to 
bury' it so it can be devoured by worms.

Christiaan B arnard  (192i.’-2001), who perform ed 
die first hum an heart transplant in 1967

Submitted by Max Edwards, 
surgical trainee, London
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A d o l e s c e n t  D e p r e s s i o n  a n d  S u i c i d e  R i s k
A s s o c ia t io n  w i th  S e x  a n d  D r u g  B e h a v i o r
D enise D. H allfo rs. PhD , M arth a  W . W aller, MA, C aro l A. F ord , MD C arolyn T. H a lp e m . PhD ,
Paul H . B rod ish , M SPH, B onita  Iritan i. MA

Background: D e p ress io n  is c o m m o n  a m o n g  ad o le scen ts , an d  suicide is th e  th ird  lead in g  cau se  o f  d e a th  
a m o n g  15- to  19-vear-olds. A lth o u g h  b o th  h ea lth  p rob lem s have b e e n  asso c ia ted  with d ru g  
u se  a n d  early  sexual in te rc o u rse , the  re la tio n sh ip  has n o t b e en  system atically  s tu d ie d  in a 
n a tio n a lly  re p re se n ta tiv e  sam ple .

Methods: S ix teen  p a tte rn s  o f  c o m b in e d  sex a n d  d ru g  use behaviors were o b ta in e d  using  c lu s te r
analysis o f  resp o n ses to  Wave 1 o f th e  N ational L o n g itu d in a l S tudv o f  A d o lescen t H e a lth  
c o n d u c te d  fro m  S ep tem b e r 1994 th ro u g h  D ecem b er 1995. B ivariate a n d  m u ltiv aria te  
analyses te s te d  co rre la tio n s  b e tw een  b e h a v io r p a tte rn s  a n d  c u rre n t d ep ress io n , se rio u s  
su icidal id e a tio n , a n d  p rev ious su ic ide  a tte m p t, co n tro llin g  for g e n d e r , ra c e /e th n ic ity , 
H ispan ic  e thn ic itv . fam ily s tru c tu re , a n d  p a re n t ed u ca tio n .

Results: C o m p a re d  to  you th  w ho a b sta in  fro m  risk behaviors, involvem ent in an y  d r in k in g .
sm o k in g , a n d / o r  sexual activity was associated  with sign ifican tly  in c rea se d  o d d s  of 
d e p re s s io n , su icidal id ea tio n , a n d  su ic ide  a ttem p ts. O dds ra tio s w ere h ig hest a m o n g  y o u th  
w h o  e n g a g e d  in illegal d ru g  use. T h e re  w ere few d iffe rences b e tw een  boys a n d  girls w ho  
ab sta in  f ro m  sex an d  d ru g  behav io rs. G irls w ere less likely th a n  boys to  en g a g e  in h igh-risk  
beh av io rs , h u t those w ho  (lid te n d e d  to  b e  m o re  v u ln erab le  to  d e p ress io n , su ic id a l id e a tio n , 
a n d  su ic ide  a ttem p t.

Conclusions: T e e n s  e n g a g in g  in  risk b eh av io rs  are  a t inc reased  odds fo r  d ep ress io n , su ic id a l id e a tio n , 
a n d  su ic id e  a ttem p ts . A lth o u g h  causa! d ire c tio n  has no t b e e n  estab lished , in v o lv e m e n t in 
any  sex o r  d ru g  use is cause fo r  c o n c e rn , and  sh o u ld  be a clin ical in d ic a tio n  for m e n ta l 
h e a lth  sc re e n in g  fo r  girls: b o th  boys a n d  girls sho u ld  b e  sc re e n e d  if e n g a g in g  in any 
m a riju a n a  o r  illegal d ru g  use.
(A m J Prev Med 2004;27(3):224-230) © 2004 American Journal of Preventive Medicine

Introduction

S
uicide re p re se n ts  a s ign ifican t an d  p re v e n ta b le  
loss of life. A m o n g  15- to 19-vear-olds, su icide is 
th e  th ird  le ad in g  cau se  o f d e a th , a cc o u n tin g  fo r  
ap p ro x im ate ly  2000 lo r  12% ) o f  d ie  an n u a l d ead ts  in 

this age g ro u p .1 * D ea th  ra tes  from  su ic ide  a m o n g  15- to
19-vear-olds d o u b le d  b e tw een  1960 an d  2001, w ith  
re p o rte d  rates p eak in g  in  1990.5 R ep o rted  rates fo r 
2001 w ere  12.9 p e r  100,000 a m o n g  m ales and  2 .7  
a m o n g  fem ales .5 T h e  life tim e  p rev a len ce  o f  su icide  
a ttem p ts  in th is age g r o u p  has b e e n  e s tim a ted  to b e  
7.1% (10.19c fo r  fem ales a n d  3.89c fo r  m a le s ) .1

Data on  a d o le sc en t su ic id e  nsk  have gen e ra lly  b e e n  
re p o rte d  from  e ith e r  c lin ical p o p u la tio n  s tud ies ot

From  the  Pacific Institu te  (o r R esearch an d  Evaluation  (H allfors, 
llrod ish , Iritan i), C h ap e l Hill, N o rth  C aro lin a , and  D epartm en ts  o f 
M aternal an d  C hild  H ealth . S chool o f Public H ealth  (H a lp e m ), a n d  
(h r  D epartm en ts o f  Pediatrics a n d  In lcm a l M edicine (F o rd ), S chool 
o f M edicine, University o f N orth  C aro lina a t C hapel H ill, C hapel H ill, 
N orth  C arolina

A ddress co rre sp o n d en ce  a n d  rep rin t requ ests  to: D cntsc  H allfors, 
PhD . S en io r R esearch Scientist, PIRE. 1516 E. Franklin  S treet. S u ite  
200, C hapel Hill NC 27514-2812. E-mail: H allfors© l’IR E .orS

fro m  ihe C e n te rs  fo r Disease C o n tro l a n d  P re v e n tio n 's  
V outh  Risk B ehavio r Survey (YRBS). w hich p ro d u c e s  
n a tio n a l estim ates  based  on a  b ia n n u a l, school-based  
survey c o n d u c te d  in  p a rtic ip a tin g  h ig h  schools. T he  
2001 YRBS5 ( h = 13 ,601 ) fo u n d  that 28%  o f U.S. h igh  
schoo l s tu d e n ts  re p o rte d  severe  depressive feelings. 
19% had seriously  c o n s id e re d  a tte m p tin g  su icide, and  
9% had a tte m p te d  su ic ide  at least o n c e  in the  p re c e d ­
ing vear. N in th , te n th , a n d  e le v en th  g ra d e rs  (11% , 9% , 
a n d  8%, respectively) w ere sign ifican tly  m o re  likely 
th a n  twelfth g rad ers  (5 .5% ) to  have a tte m p te d  su icide  
in  th e  past year. 1 lispan ic  y o u th  w ere s ig n ifican d y  m o re  
likely to a tte m p t su ic id e  (12 .1% ) th a n  blacks (8.8% ) 
a n d  whites (7 .9% ).

Girls w ere  ab o u t twice as likely as boys to  re p o rt 
severe depressive feelings, c o n s id e r a tte m p tin g  su icide, 
o r  a tte m p t su icide. E m pirica l s tud ies have in d ica ted  
th a t m ajor d e p ress io n  is m ost h igh ly  c o rre la te d  with 
suicide fo r girls (in c reasin g  th e  risk by u p  to 20-fold), 
follow ed by a p rev ious su ic ide  a tte m p t. .Among boys, a 
previous a tte m p t is th e  m ost h ighly  c o rre la te d  factor 
(inc reasing  th e  risk by over 30-fo ld), fo llow ed by do-

224 AmJ Prev Med 2004:27(3) 0749-3797/04/$ -se c  from matter 
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pression, alcohol or drug abuse, and disruptive 
behavior.4,6'®

D e p ress io n , su ic id a l id e a d o n , a n d  su ic ide  a tte m p ts  
^ A h a v e  prev iously  b e e n  lin k ed  to  a d o le sc e n t sub stance  
^ ^ u s e  a n d  sexua l activ ity .10 16 P a r tic ip a d o n  in  these  activ- 

id e s  is w id esp read  a m o n g  te e n s  5,17 In  2001, 45.6%  o f 
all h ig h  sch o o l s tu d e n ts  r e p o r te d  ev er having  had  
sexua l in te rc o u rse . 33 .9%  re p o r te d  c u r re n t  c ig a re tte  o r 
o th e r  to b acco  use, a n d  n early  h a lf (47 .1% ) h ad  used 
a lc o h o l in  th e  p re v io u s  30 d ay s.5

K now ledge a b o u t risk fac to rs  is im p o r ta n t for d iag ­
n o s in g  a n d  t re a u n g  a d o le sc e n t d e p ress io n  a n d  su icide 
r is k .111 A n im p o r ta n t c lin ical c o n s id e ra tio n  is w h e th e r  
c e r ta in  p a tte rn s  o f su b sta n c e  use  a n d  sexual behav io rs 
a re  d iffe re n d a llv  a sso c ia ted  w ith  d e p ress io n  a n d  su ic ide  
risk. P revious re sea rch  o n  a d o le sc en t risk behav io rs has 
sho w n  th a t risk b e h a v io rs  te n d  to  c lu ster to g e th e r  
r a th e r  th a n  o c cu r in  is o la t io n .15,19' 27 C lu ste r analytic 
m e th o d s  can  reveal th e  e x te n t to  w hich  ind iv iduals 
p a r tic ip a te  in  m u ltip le  risk b e h av io rs .2*

T h is p a p e r  e x am in e s  th e  e x te n t lo w hich ad o lescen t 
sex  and  d ru g  b e h a v io r  p a tte rn s  a re  associated  with 
d e p re ss io n , c o n tro ll in g  fo r g e n d e r ,  a g e . race e thn icity . 
H ispan ic  e th n ic itv , p a re n ta l e d u c a tio n , a n d  fam ily 
s t ru c tu re . T h e  asso c ia tio n s b e tw e en  b e h av io r p a tte rn s  
a n d  bo th  su icidal id e a tio n  a n d  a tte m p t are  also  exam ­
in e d . a d d in g  d e p re s s io n  as a c o n tro l variab le. D ata  w ere 
f ro m  W ave 1 o f  th e  N a tio n a l L o n g itu d in a l S tudv  ol 
A d o lesce n t H ea lth  (A dd  H e a l th ) .*“

A lth o u g h  th e  YRBS is a n  im p o r ta n t so u rce  of in for­
m a tio n  a b o u t b ie n n ia l tre n d s , an d  b o th  survevs m ea­
s u re  ad o le scen t d e p re s s io n , su ic id e  risk , d ru g  use . and  
sex u a l beh av io r, A d d  H e a lth  o lfe rs  c e rta in  u n iq u e  
s tre n g th s . First, W ave-I d a ta  w ere  carefu lly  co llec ted  
a n d  w eigh ted  to p ro v id e  a n a tio n a l))  rep resen ta tiv e  
sa m p le  o f  v o u th  in g ra d es  7 th ro u g h  12; n a tio n a l YRBS 
d a ta  arc  re p re se n ta tiv e  o f  s tu d e n ts  in g ra d es  9 th ro u g h
12.5 S econd , A dd H e a lth  c o lle c te d  sensitive d a ta  using 
a n  a u d io  c o m p u te r-a ssis ted  (ACASI) survey in s tru m e n t, 
w hich  m axim izes c o n fid e n tia lity , im p ro v es veracity ,50 
a n d  red u ces  m issing d a ta .51 T h ird , a lth o u g h  b o th  sin 
veys m e asu re d  th e  c o n s tru c t o f  d e p ress io n , th e  YRBS 
in c lu d ed  only  a s ing le  “past 12 -m onth"  item , w hile Add 
1 le a lth  q u es tio n s  w ere  b a se d  o n  th e  20-itcm  C e n te r  for 
E p id em io lo g ica l S tu d ies -D e p ress io n  Scale (CES-D). 
T h e  p re sen t study  b u i lt  o n  th e  s tre n g th s  o f  Add H ealth  
to  c o n tr ib u te  new  in fo rm a tio n  a b o u t p a tte rn s  o l ad o ­
le scen t sex a n d  d ru g  use a n d  th e ir  associa tion  with 
im p o r ta n t m en ta l h e a l th  p ro b le m s.

Methods
Sample

•
 Data were from the Wave-I in-home contractual data set of 

Add Health, a nationally itpreseniative probability sample of 
adolescents in grades 7 th rough 12 from 132 schools

(n =18,924) gathered from Septem ber 1994 through Decem­
ber 1995 and analyzed in November 2003, All students who 
had com pleted an in-school questionnaire or who were listed 
on a school roster were eligible for inclusion in the more 
in-depth follow-up interview, which was conducted m the 
home (see Bearman et al.29 for additional detail). In-home 
questionnaires were adm inistered via laptop computers and 
utilized ACASI technology to collect inform ation on sensitive 
topics such as sexual activity and substance use. Informed 
assent by adolescents and parental consent were obtained for 
all participants.

Independent Measures

Sociodernographic measures. Gender was a self-reported dt 
chotom ous variable, with male as the re fe re n t Chronological 
age in years was determ ined  bv subtracting the date of birth 
from the dale o f  the interview, rounded to two decimal 
places. R ace/ethnicity was based on respondent’s self-report, 
categorized for multivariate analyses as two dichoiomous 
variables; black and other (primarily Asian), with white as the 
referent. Hispanic ethnicity was based on  the respondent’s 
self-report o f Hispanic origin and  was a dichoiom ous variable, 
with non-Hispanic as the referent. Two different measures 
served as proxies for socioeconom ic status (SES), Highest 
parental education was based on the adolescent’s report of 
th* highest education level attained by cither the resident 
mother or father, with categories of less than high school 
(relcrem ). high school graduate General Educational bevel 
opm cnt (GED), some college, and college graduate or 
higher. Family structure was based on household roster 
inform ation32 and grouped into the following categories: two 
resident parents (referent), single m other, 3nd other.

Cluster mem bership. K-means cluster analysis was used to 
group respondents into hom ogeneous profiles based on 
responses to 12 items concerning risk behavior. Similar to 
factor analysis, which groups variables together, cluster anal­
ysis groups individuals, based on the assumption that risk 
behaviors often occut together and interact with each other, 
By combining individuals with similar behavior patterns, 
cluster analysis allows for the  interaction of all the variables 
(in the present case, up to 12-way interactions), resulting in a 
more parsimonious model an d  a more holistic way of consid­
ering youth behavior.33,34

Four clusters were defined a priori based on the complete 
absence of nsk behavior (abstainers) or engagem ent in highly 
distinctive risk behaviors for HIV and o th er sexually transmit­
ted diseases t IV drug users, sex for dntgs o r money, and males 
who have sex with males [MSM)). Since K-means analvsis 
becomes unreliable with extrem e observations, these less 
common behaviors were exam ined first. Next, using K-nicans 
cluster analvsis to identify the  modal risk patterns, all other 
participants were grouped in to  12 clusters based on the 
following self-reported risk behaviors: cigarette use. alcohol 
consumption, binge drinking, m arijuana use, other illicit 
drug use, sexual intercourse, condom  use, num ber of sexual 
partners, and engaging in sex while u n d er the influence of 
alcohol or drugs. The resulting 16 clusters accounted for 
almost 80% of the total variation in bchavioi patients.
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Tabic 2. Behavioral patterns defining clusters and cluster size (largest to smallest)
Cluster name Patterns o f sexual behavior and substance use Weighted 9c*
|Ught substance dabblers 

Abstainers 

Sex dabblers

Dnnkers

Smokers

Alcohol and sex dabblers 

Binge drinkers

Sex and drugs in com bination 

Heavy dabbleis

Marijuana users

Multiple partners 

Sex for dmgs or monev

High marijuana and vex

Marijuana and o th er drugs

rv drug users 

MSM

Total

Infrequent or no current ATOD use 
None have had sexual intercourse 

Never engaged in any ATOD use 
None have had sexual intercourse 

All have had sexual intercourse 
Median num ber of parm ers= l 
Low levels o f ATOD use 

AJI report past-vcar alcohol use 
About 50% report binge drinking 
Infrequent or no illegal d rug use 
None repon sexual intercourse 

AJI are dailv cigarette smokers 
Infrequent use of alcohol or illegal drugs 
Majority have had sexual intercourse 

All report occasional alcohol use and all have had 
sexual intercourse 

Low tobacco & illegal drug use 
All report fieq u rn t binge drinking

Low cigarette, marijuana, and o ther drug use 
More than half binge one or m ore times week 
About half have had sexual intercourse 

All have had sexual intercourse and all report alcohol 
or illegal drug use at most recent intercourse 

All report m oderate levels o f smoking, drinking, and 
bulge drinking 

Half use marijuana, few use other illegal drugs 
Most <91 ‘cl have had sexual intercourse 

All use marijuana frequently; few use other illegal dm gs 
Almost all d un k  alcohol 
Most smoke cigarettes 
Three quarters have had sexual intercourse 

Ail report 214 sex partners 
Moderate ATOD use 

All report sex for dmgs or monev 
Most arc m oderate ATOD users 
Median sex partners = 3 

All use marijuana frequently and all have had sexual 
intercourse 

AJI report AOD use at hist intercourse 
Most report multiple partners (m edian=6)

Most report heavy marijuana use and all report other 
illegal drug use 

Two thirds have had sexual intercourse 
One third report drug use during intercourse 

AJI have injected dmgs
>80%  have had sexual intercourse 
Median num ber of partners=4 

All are males who have had sex with o ther males 
Most have had multiple partners (median = 5)
40% have used marijuana in last 30 days 
Most are occasional drinkers 
179c have had sex for dm gs or money

4559

4292

3148

602

541

314

230

195

193

107

100

82

25.20

23.41

14.27

1403 7.48

1109 6.58

1068 5.30

856 4 14

3.38

3.27

1.67

1.25

1.11

1 09

0.63

0.56

0.37

18,799 100.00
"Weighted percentage yielding national probabilitv estimates for 7di- to ISdi-gradc youth 
AOD ATOD. alcohol (tobacco) and other drugs; MSM. inales having sex with males

d ru g  use sho w ed  d ie  h ig h e s t p ro p o rtio n s . .After a b s ta in ­
ers, th e  lowest p ro p o r tio n s  w ere in  c lusters with th e  
lowest levels o f  legal d ru g  use (ligh t su b s ta n c e  dabb lers, 
d rin k ers) and  those m a rk e d  by sexual activitv b u t

•
 relatively low d ru g  use (sex d a b b le rs , a lco h o l and sex 

d a b b le rs). M u ltip le  p a r tn e rs , sm o k ers , heavy dabb le rs, 
and  MSM c lu sters  w ere a t th e  m id p o in t, w ith  p ro p o r ­

tio n s o f a ffe c ted  ind iv iduals ro u g h ly  fo u r  tim es th a t o f 
a bsta iners . F o r  girls, th e re  was a d ra m a tic  rise in  risk 
a m o n g  lig h t su b s ta n c e  d a b b le rs  c o m p a re d  to a b sta in e rs  
(e.g ., d e p re s s io n  ro se  to  9 .5%  from  4 .5% ). F or boys, 
th e re  was a m o re  m o d e s t d iffe re n c e  b e tw een  ab sta in ers  
a n d  ligh t su b stan ce  d ab b le rs  (d e p re ss io n  ra tes w ere 
3 .6%  a n d  5 .6% , respectively). In m o st o f  th e  subse-
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Table 2. Behavioral patterns defining dusters and cluster size (largest to smallest)
Ouster name Patterns o f sexual behavior and substance use R Weighted %’

^Light substance dabblers Infrequent or no current ATOD use 
None have had sexual intercourse

4559 25.20

Abstainers Never engaged in any ATOF .? 
None have had sexual intercourse

4292 23.41

Sex dabblers All have had sexual intercourse 
Median number o f partners = 1 
Low levels o f ATOD use

3148 14.27

Drinkers A ll report past-vcar alcohol use 
About 50% report binge drinking 
Infrequent or no illegal drug use 
None report sexual intercourse

1403 7.48

Smokers All are daily cigarette smokers
Infrequent use of alcohol or illegal drugs 
Majontv have had sexual intercourse

1109 6.58

Alcohol and sex dabblers All report occasional alcohol use and all have had 
sexual intercourse 

Low tobacco & illegal drug use

1068 5.30

Binge dr ikers All report frequent binge drinking 
Low cigarette, marijuana, and other drug use 
More than half binge one or more times'week 
About half have had sexual intercourse

856 4 44

Sex ant drugs in combination All have had sexual intercourse and all report alcohol 
or illegal drug use at most recent intercourse

602 3.38

Heaw dabblers /Ml report moderate levels of smoking, drinking, and 
binge drinking 

Half use marijuana; few use other illegal dmgs 
Most (91% ) have had sexual intercourse

541 3.27

Ma: iiuana users All use marijuana frequently, few use other illegal dmgs 
Almost all drink alcohol 
Most smoke cigarettes 
Three quarters have had sexual intercourse

314 1 67

Multiple partners .Ml report a l  l sex partners 
Moderate ATOD use

230 1.25

*w« x for dmgs oi monev All report sex lor dmgs or monev 
Most ate moderate ATOD users 
Median sex partners = 3

195 1.11

1 iigh marijuana and sex All use marijuana frequently and all have had sexual 
intercourse 

.Ml report AOD use at last intercourse 
Most report muluple partners i median = 6)

193 1.09

Marijuana and other dmgs Most report heaw marijuana use and all report other 
illegal drug use 

Two thirds have had sexual intercourse 
One third report drug use during intercourse

107 0.63

IV drug users All have injected drugs
>80% have had sexual intercourse 
Median number of partners = 4

100 056

MSM All are males who have had sex with other males 
Most have had multiple partners (median=5) 
40% have used marijuana in last 30 days 
Most arc occasional drinkers 
17% have had sex fo r drugs or monev

82 0.37

Total 18,799 100.00
‘Weighted percentage yielding nauonal probabi'in estimates for 7lh- lo llith-gradc vouth. 
AOD/ATOD. alcohol | tobacco) and other drugs; MSM, males having sex with males.

drug use showed the highest proportions. .After abstain­
ers, the lowest proportions were in clusters with the 
lowest levels oflegal drug use (light substance dabblers, 
drinkers) and those marked bv sexual activity but 
relatively low drug use (sex dabblers, alcohol and sex 
dabblers). Multiple partners, smokers, heavy dabblers, 
and MSM clusters were at the midpoint, with propor­

tions o f affected individuals roughly four times that of 
abstainers. For girls, there was a dramatic rise in risk 
among light substance dabblers compared to abstainers 
(e.g.. depression rose to 9.59c from 4.5%). For boys, 
there was a more modest difference between abstainers 
and light substance dabblers (depression rates were 
3.6%' and 5.6%, respectively). In most o f the subse-
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o ther studies, females, Hispanics. and lower-SES a d o  
lescents are at elevated risk for depression. C ontrolling 
for sociodem ographic characteristics, p resen t analyses

• showed a dramatic relationship between sex and drug 
behaviors and multip le indicators o f adolescent mental 
health. Compared to abstainers, membership in any o f 
the risk clusters was associated widi increased odds o f 
depression, serious thoughts about suicide, and suicide 
attempts. Use o f marijuana and other illegal drugs was 
associated with especially high risk.

The prevalence o f current major depression (10.3%) 
in dm  studv was lower than the prevalence of serious 
suicidal ideation (13.2%) This was not the case with 
YRBS data (28% and 19%, respectively), likclv because 
o f differences in die measurement of depression be­
tween the two survevs. The Add 1 lealth CES-D items tap 
current depressive symptoms, while the single 
item queries depressive svmptoms over the past 12 
months. Both surveys ask about serious suicidal ide­
ation over the past 12 months.

Beyond the time-frame differences for depression 
assessment, there were other differences that likely 
contributed to the disparities between the two surveys 
in prevalence estimates of suicidal ideation and suicide 
attempt. The Add Health sample, for example, in ­
cluded 7th- and 8th-grade students; excluding these 
students, however, yielded onlv a modest increase 
1 14.2%) in suicidal ideation. Given differences in sain*

•  pie construction, Add Health may provide a more 
representative sample o f adolescents fot that point in 
time. Examining the reasons for difference.' in the 
prevalence estimates o f the two studies was beyond the 
scope o f this paper. However, further examination is 
warranted, given the importance of the YRBS in docu­
menting national prevalence and trends in adolescent 
depression and suicide risk.

Most YRBS reports do not control fo r sociodenio- 
graphic characteristics. The present findings indicated 
that SES. as captured bv parental education, does seem 
to have a strong independent association with depres­
sion, even after accounting for youth risk behaviors, 
with more education reducing the likelihood of depres­
sion by about naif. Conversely, higher parental educa­
tion was associated with an elevated relative risk of 
suicidal ideation, after contro lling for depression. Fur­
ther research is warranted to understand how SES mav 
influence these two variables. Controlling for SES and 
risk behaviors may also explain why Hispanic ethnicitv 
all but disappeared as an independent predictor o f 
depression and suicide risk. Ethnicitv was a significant 
predictor onlv in the depression regression model, with 
an OR of 1.19 that was much smaller than expected 
given the findings o f previous studies, including those 
attempting to control fo r SES.sy

•  The widely documented sex differences in depres­
sion that appear at puberty persisted in die regression 
models. However, descriptive analyses indicated litde

difference between abstaining boys and girls, and dem­
onstrated variation in gender differences according to 
risk behavior pattern. Girls were less likely than boys to 
engage in high-risk behaviors, but those who did 
tended to be more vulnerable to depression, suicidal 
ideation, and suicide attempt. These findings indicate 
that further examination of the role o f risk behavior in 
depression prevalence is warranted

Although a small percentage of abstaining adoles­
cents reported major depressive symptoms, risk was 
clearly elevated in association with substance use and 
sexual activity. Further, certain patterns of these behav­
iors identified adolescents who arc at extremely high 
risk. These findings point to the need for longitudinal 
analyses in order to better address the causal ordering 
of risk behavior and depression, and to determine 
whether causal sequences differ by subgroup. There 
was some indication that substance use, such as ciga­
rette smoking, led to depression rather than the re­
verse," but there are other studies indicating that 
adolescents ^av become involved in risk taking in 
response to preexisting depression -u’ "  Determining 
the circumstances leading to these different develop­
mental sequences will have important theoretical im p li­
cations regarding etiology as well as important clinical 
and public health implications.

The present study findings have more immediate 
implications for preventive health care. Although many 
professional organizations recommend routine screen­
ing for depression and risk o f suicide during adolescent 
health visits,'1* there is a lack of consensus regarding 
these recommendations. For example, based on a 
systematic review of the literature, the U.S. Preventive 
Services Task Force concluded that there is insufficient 
evidence to recommend for or against routine screen­
ing of asymptomatic adolescents fo r depression'15 or 
risk of suicide.51

These results suggest that healthcare professionals 
who identify'adolescent patients reporting sexual inter­
course or drug use should strongly consider screening 
for depression and risk of suicide. Although most adoles­
cents engaging in these behaviors will not be depressed or 
at risk of suicide, the odds of identifying adolescents with 
clinically important depression or risk for suicide are 
increased—sometimes quite substantially—among adoles­
cents engaging in sex and drug use behaviors. Identifying 
mental health problems among adolescent patients who 
are engaging in sexual intercourse and/or dnig use 
increases die likelihood that an appropriate management 
plan is developed. Management plans may need to ad­
dress issues related to sexually transmitted infections, 
HIV. unintended pregnanq-, drug use. injury prevention. 
;md depression and/or suicide risk. It is particulars- im­
portant not to miss opportunities to diagnose depression 
because effective treatments are available,1̂ 1* or to over­
look suicide risk because suicide can be prevented.
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W hat This S tudy Adds . .

Teens engaging in risk behaviors are at increased 
odds fo r depression, suicidal ideation, and suicide 
attempts.

This study uses cluster analysis to identify and 
estimate the prevalence o f 16 separate patterns of 
sexual intercourse and drug use behaviors in a 
representative sample o f U.S. adolescents.

Logistic regression findings demonstrate the 
strong, independent association between engage­
ment in these behaviors and depression, suicidal 
ideation, and suicide attempts, after controlling 
for gender, age, race/ethnicity, Hispanic ethnic­
ity, parental education, and familv structure.

Further research is needed to be tte r understand 
clustenng patterns o f sex behaviors, drug use, and 
mental health problems w ith in  a developmental con­
text. Furthermore, it is im portan t to iden tify the best 
wavs to intervene when specific patterns are recog­
nized. U n til then, healthcare professionals shou ld con­
sider the pragmatic approach o f screening all adoles­
cent patients fo r sexual behaviors and d rug use 
Adolescents who repo rt e ithe r— and especially adoles­
cents repo rtin g  high-risk patterns o f behaviors— should 
be screened fo r depression and risk o f suicide.

Wc are grateful to Guang Guo. PhD. and Daniel Bauer, PhD. 
for their assistance with statisucal methods. Funding for the 
studv was from the National Institute o f Drug Abuse (grant 
R01-DA14-196. DDH, principal investigator). This research 
used data from Add Health, a program project designed bvj. 
Richard Udry. Peter S. Bearman, and Kadileen Mullan Harris, 
and funded bv the National Institute o f Child Health and 
Human Development (grant P01-HD31921), with coopera­
tive funding from 17 other agencies. Special acknowledgment 
i, due Ronald R. Rindfuss and Barbara Entwisle for assistance 
in die original design. Persons interested in obtaining data 
files from Add - '-alth should contact Add Health. Carolina 
Population Center, 123 W, Franklin Street. Chapel Hill NC 
27316-252-1, www.cpc.unc.edu 'addhealth /contract.hunt.
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C e r e b r o v a s c u l a r  p e r f u s i o n  i n  

I  m a r i j u a n a  u s e r s  d u r i n g  a  m o n t h  

o f  m o n i t o r e d  a b s t i n e n c e

Ronald 1 Herning, PhD; Warren E. Better. MS; K imberly Tate. BS; and Jean L. Cadet. MD

A bstract—Objective: To determine possible effects of prolonged marijuana use on the cerebrovascular system during a 
month of monitored abstinence and to assess how the intensity of current use might have influenced cerebrovascular 
perfusion in these marijuana users Method: The authors recorded blood flow velocity in the anterior and middle cerebral 
artenes using transcranial Doppler sonography in three groups of marijuana users who differed in the in tensity o f recent 
use (light: n = 11; moderate: n = 23; and heavy: n = 20> and in control subjects (n * 18) to assess the nature and duration 
o f any potential abnormalities. Blood flow velocity was recorded w ith in  3 days o f admission and 28 to 30 days o f monitored 
abstinence on an inpatient research un it in order to evaluate subacute effects o f the drug and any abstinence-generated 
changes Results Pu lsa tility index, a measure of cerebrovascular resistance, and systolic velocity were sign ificantly 
increased in the marijuana users vs control subjects. These increases persisted in the heavy marijuana users after a 
month of monitored abstinence. Conclusions: Chronic marijuana use is associated w ith increased cerebrovascular resis­
tance through changes mediated, in part, in blood vessels or in the brain parenchyma. These findings m ight provide a 
partia l explanation for the cognitive deficits observed in a sim ila r group of marijuana users.
NEUROLOGY 2005;li4 488-493

Marijuana is the most commonly used drug among 
young persons.' Prolonged effects o f marijuana on 
the neurovasculature m ight be responsible, in part, 
for the reports o f cognitive deficits observed in some

«f  these users- because the acute adm in istration of 
la riju ana  or de lta -9 -te trahvdrocannb inu l (THC) 
causes increases in cerebral blood flow in marijuana 
users’ and because reduced cerebral blood flow is 

observed in  recently abstinent chronic marijuana us­
ers.4 I t  remains to be determined whether the re­
ported changes in cerebral blood flow m ight persist 
over an extended period o f monitored abstinence, 
and whether the in tens ity  o f current marijuana use 
m ight influence the severity or duration of the perfu­
sion deficits associated w-ith use of the drug.

In order to address these issues further, three 
groups of marijuana users d iffering in the current 
intensity o f use were tested w ith  transcranial Dopp­
ler (TCD) sonography early and late during a month 
o f monitored abstinence. The ir data were contrasted 
w ith  those of control subjects. In order to delineate 
possible effects o f marijuana on cerebral vessels, we 
opted for TCD because TCD assessment is noninva- 
sive, economical, and rapid .5 Because TCD is a test 
tha t is easily available in  clinical neurology settings, 
it allows for easy replication, un like some o f the 
more expensive imaging techniques.

Methods. Subjects Fifty-four marijuana users 114 women, 40 
men! and 18 control subject* (6 women, 12 mem were studied. 
Before undergoing blood flow velocity assessment by TCD, all

volunteers had undergone medical, neurologic, psychological, and 
laboratory evaluations Fourteen marijuana users also met crite­
ria for a diagnosis of antisocial personality disorder and four me! 
Diagnostic and Statistical Manual of Mental Disorders (DSMk-JV 
cntcnu for nicotine dependence '

Exclusion criteria, which applied to all subjects, included 1 > 
major medical and psychiatric illnesses including history' of hyper 
tension. 2 > head injuries with lost of consciousness for greater 
than 5 minutes. 3i evidence of any neurologic abnormalities by 
history or examination, 4> HIV seropositivity, and 5) drug ic.g , 
cocaine, heroini or excessive alcohol use by DSM-IV criteria for 
alcohol abuse or dependence. The research protocol was approved 
by the National Institute on Drug Abuse and Johns Hopkins Bay- 
view Medical Center Institutional Review Boards for Human Re­
search and was carried out in accordance the with the Declaration 
of Helsinki Written informed consent was obtained from all 
subjects.

Demographic information Bnd drug use history information 
were obtained from the Addiction Severity Index (ASI/7 The met­
ric, joints per week, was determined from the subjects’ self- 
reported drug history. Since the number of marijuana joints per 
week ranged from 2 to 350, the 54 marijuana users were divided 
into three groups using the procedure described by Bella et nl ' 
Fifteen marijuana users in the present study were also in the 
Bolla study In that procedure, a blunt icigar-sizc marijuana 
smoking material! was equal to four joints Ismail diameter 
cigarette-size smoking material) The light group smoked 11.0 :  
3.5 joints per week (n - 11; range 2.2 to 15.0). The moderate 
group smoked the equivalent of 43 7 :  16.4 joints per week In = 
23, range 17 to 70> The heavy group smoked the equivalent of 
130 8 Z 73.0 joints per week In = 20; range 78 lo 3501. Table 1 
lists these measures for the control subjects and the three groups 
of marijuana users The three groups of marijuana users did not 
differ in years of use. Other than alcohol, tobacco, and marijuana 
use reported in table 1 , illic it drug use was not self-reported or 
observed in urine toxicologies obtained dunng the screening pro­
cess. Subject* with drug use other thai: marijuana use were 
screened out of the present study. Subjects with a lifetime diagno-
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Table 1 Demographic measures and drug hutvry

M arijuana users

dem ographic measure*

Control, 

n "  18, mean (SD)

D ght, 
n *  11, mean (SD)

Moderate, 

n *  23. mean (SD)

Heavy, 
n *  20, mean (SD»

Age. y 24.2 (3.2) 25.5 (6.3) 22.6(4 9> 21.6 (2 8)

Education, y 13.0(17) 12 2(1.6) 11.7(1 8> 1 1 2 (1  6*1

Shipley. IQ 102.6(13.8) 96 8(11 8' 95 7(11.8) 97 0(10.71

Women, A 33.3 27.3 26 1 26 0

African American*, 889 81 8 78.3 1000

Drug history measure* 
Alcohol, d/30 d.t CVt 0.6(1 1) 34 (4 7) 3.7 14.8' 6 2 (6 .3 ’ )

Alcohol, y} 1 2(2.4* 1.4 (3.3) 3 4158) 2 5 (3 3 >

Marijuana, d/30 d 15.9(37) 24.5(7.1) 29.2(3 4'
Marijuana, yf 5 6(3.8) 7 2 ( 6 8 ) 6 1 (3 1<
l.nKt uae to early U-»t, d 40(1.5) 2.6(1 9' 2 2(0.9)

Median (range 4 (2 to 7) 2 H to 10 ) 2(1 to 4!

Cigarettes/day, CV 0 6 (IS) 4 7 <6.3.1 5.9(6 81 89(92*)
Cigarettes, y 4.8(11,0) 4 5-4 9' 3 7(4.2) 4 1 (2 61

* p < 0 05 Alcohol days and cigarettcs/day: heavy > control
* The number of days of substance use in the last 30 day# from the AS1 '
J Variable was used as a covariate in the analysis of Wood flow velocity measures 
{ Vears of substance use calculated from AS1 ’
I The three group* of marijuana users did not differ on thi» measure 1 Fi2.60• - 0 40, p 0,81 
CV = covariate; AS1 - Addiction Severity Index

• s , s  of alcohol abuse or dependence by DSM-IV criteria were al.io 
screened out of the study

Procedures. TCD measurements were made within "2 hours 
of admission to our closed clinical research ward A second mea­
surement was made after 28 to 30 days of monitored abstinence 
on Uie research ward Our closed research ward was assessable 
only to authorized staff and no visitors were permitted Random 
urine samples were collected for urine toxicologies The control 
subjects were tested once during an outpatient visit since it is 
difficult to recruit control subject® who would be willing to spend a 
month on a closed research ward and none of the measures were 
expected to change over this period

Resting heart rate and blood pressure (BP) were measured in 
all subjects Measurements were made within 72 hours of admis­
sion and at 28 to 30 days after admission lo Uie clinical unit for 
the marijuana users These cardiovascular measures were re­
corded on an outpatient visit for the control subjects as ii 
comparison.

Blood flow velocity was determined using a temporal window 
izygomatic urch) for four arteries nght and left middle (MCA) and 
right and left anterior lACA) cerebral arteries using pulsed TCD 
sonography (Nicolct, Model TC20001 The evaluation of all four 
arteries took from 15 to 20 minutes. Mean velocity (Vm: cm/ 
second), systolic velocity (Vs: cm/secondi, diastolic velocity (Vd 
cm/second), and pulsatility index (PI * (Vs-Vd)A'm1 were deter­
mined for each artery. Any possible acute effects of nicotine on 
TCD measures were eliminated by testing subjects 20 minutes or 
longer after cigarette smoking Caffeinated beverages were not 
allowed for 2 hours or more before the recording session In one 
marijuana user, the 28-day TCD recording from the anterior cere­
bral arteries was not obtained due to recording difficulties Thus, 
the evaluation of the effects of a month of monitored abstinence is 
based on 54 subjects for the MCA and 53 subjects for the ACA 

Statistical analysts. A group (three groups of marijuana users 
g^Buid control subjects) by sex analysis of variance (ANOVA) was 
^^uscd to test for differences in cardiovascular measures An 

ANOVA with time (less than 72 hours vs 28 days) as well as dose 
groups (lirht, moderate, and heavy) between subject factor was

February (I of 2) 2005 NEUROLOGY 64 4H9

used to determine if any of the curdiovasculnr measures were 
affected by the month of abstinence for the marijuana users.

An analysis of covariance (ANCOVA) was used on the blood 
flow velocity measures. A group (three groups of marijuana users 
and control subjects' by sex by side (right vs left) were the factors 
in each ANCOVA The analysis compared the blood flow velocity 
data of the control subjects with that of the marijuana users 
collected early in abstinence The covariates in ANCOVA were 
days of alcohol use in the last month and the cigarettes smoked 
per day since these variables differed across groups (see table 1 •. 
An ANCOVA with time (less than 72 hours vs 28 days) nnd side as 
well as the between-subject factor, dose group (light, moderate, 
and heavy), was used to determine if any of the blood flow velocity 
measures changed dunng the month of abstinence for the m.in 
juana users After each ANCOVA. post hoc test® were made using 
the Bonfcrroni procedure on the appropnate means Statistical 
testing was performed with SPSS, version 1 1  (Chicago, ID .

Resu lts . Drug history and cardiovascular measures. 
The drug history measures are reported in table 1. While 
the subject groups differed significantly by years o f educa­
tion |Fi3.641 = 3.67, p < 0.05], there were no significant 
differences in Shipley estimates of IQ across groups. Car­
diovascular measures are shown in  table 2. Heart rate and 
systolic BP were s im ila r for control and marijuana groups. 
Heart rate for the marijuana subjects tested at 28 to 30 
days after admission was significantly gTeater than the 
values obtained w ith in  72 hours of admission. No differ­
ences in systolic BP between the control and marijuana 
groups were observed. There were also no differences in 
systolic BP between the two test times for the marijuana 
groups. Diastolic BP for the marijuana users was aignifi- 
cantly lower than tha t o f the control subjects at the begin­
ning of the ir inpatient stay Diastolic BP did not differ



Table 2 Cardiovascular measure*

|Measure/b(nc Coo trot Light

M arijuana users 

Moder ‘e Heavy

*Hean rate, BPM
<72 h 71.B (6.0) 72.4(10.0) 69 9(10.7) 68.8(12 5)
26-30d 80.4* (9.6) 81.8* (9.4) 80.9* <10 a>

Systolic blood pressure, mm He
<72 h 124.6(11.5) 121.5(14 4) 127 7(15.0) 126.5(16.0)
26-30 d 124.6 <6.2) 128.6(15.6) 126.6 (12.0

Diastolic blood pressure, mm Hg
<72 h 76 8(9.0) 68.3t (9 3) 69.3* (10.7) 70.0T < 10.2 •
28-30 d 69 1 (9 8< 71 8(10.4) 68.6(104)

Values are mean (SD>.
• The means for the marijuana subjects tested at 28-30 days after admission is greater than the values obtained within 72 hours of 
admission Itest time effect for marijuana groups F ll, 50> * 53.5, p < 0 00 1) Each early-late Bonferroni post hoc comparison was 
also significant at p < 0.05.

t  The means of the diastolic blood pressure for the marijuana subject* tested within 72 hours after admission arc lower than those of 
the control subjects (group effect for all groups F(3, 64) = 3 42, p ■■ 0 051 followed by post hoc comparisons (/> 0.1)51

BPM = beats per minute

among the three marijuana groups. There were no sign ifi­
cant differences in  diastolic BP throughout the stay of the 
marijuana users on the closed research un it

TCD measures. No sex-related differences were ob­
served in any of the TCD measures. There were no sign ifi­
cant sex main effects or group by sex interactions in any o f 
the MCA measures. There were no significant sex main 

Reflects or group by sex interactions in any of the ACA 
measures. In view o f the lack of significant group by sex 
interactions in the analyses between the control subjects 
and marijuana users, sex was not considered in the analy­
ses of the blood velocity values over time.

Vs and Vm for the MCA were higher for marijuana 
users in comparison to those for control subjects |Vs: 
F(3,62) = 4.59, p < 0.002; Vm. F(3.62) = 3.14, p  < 0.05). 
Vs and Vm did not differ among the marijuana groups 
(light, moderate, heavy). Figure 1A shows the means for 
the Vs measures fo r the control subjects and three m ari­
juana groups. The results fo r Vm (not shown) were sim ilar 
to Vs and Vd measures and were not significantly different 
in any of the groups. Figure I B  shows the means for the 
Vd measures for the control and three marijuana groups. 
The marijuana users also had higher PI values than the 
control subjects (F(3,62) = 3.72, p < 0.02). PI did not differ 
among the marijuana groups (light, moderate, heavy). F ig­
ure 1C shows the means for PI for the control and m ari­
juana groups.

Vs for the ACA was higher for marijuana users as com­
pared to the control subjects [Vs: F(3.62) = 5.68, p < 
0.002]. Vs values did not d iffe r among the marijuana 
groups (light, moderate, heavy). Figure 2A shows the 
means for the Vs measures for the control subjects and 
three marijuana groups. Vd and Vm values were not sig­
nificantly different among the groups. Figure 2B shows the 

smeans for the Vd measures for the control and three mar­
ijuana groups. The marijuana users also had higher PI 
values than the control subjects (F(3,62) = 4.02, p < 0.01], 
but PI did not d iffe r among the marijuana groups (light.

moderate, heavy). Figure 2C shows the plot o f mean PI for 
the control and marijuana groups

An ANCOVA w ith time and side and dose group (light, 
moderate, and heavy) was used to determine i f  any o f the 
blood flow velocity measures changed during the month of 
abstinence for the marijuana users. For the MCA. the time 
by group interaction for Vs and PI war. significant |Ys: 
F(2,49) = 3 80.p  < 0.05; PI: F(2.49i = 3 43. p  ' 0.05]. This 
interaction indicated tha t there was a significant change 
over time for some of the marijuana groups. There was a 
significant decrease late in abstinence in Vs values for the 
ligh t marijuana users compared to early abstinence (see 
figure 1A). A significant increase was observed for the 
heavy users late during the course of abstinence in coin 
parison to the earlier time o f testing (see figure 1A). PI for 
the ligh t and moderate marijuana users decreased s ign ifi­
cantly from early to late abstinence (see figure 1C).

For the ACA. the time by marijuana group interaction 
was significant for Vs |F(2,48) = 5.31, p  < 0.01], Vm 
[FI2.48) =» 3,35, p < 0.05], and PI |F(2.48< - 3.14. p <-
0.05], Vs lor the heavy marijuana users increased during 
the month of monitored abstinence ' see figure 2B '. PI va l­
ues were reduced late in abstinence for the ligh t marijuana 
users (see figure 2C).

D iscu ssio n . The main findings of the  study are 
that, in comparison to control subjects, m arijuana 
users show 1) elevated systolic and m ean blood flow 
velocity in the MCA and ACA; 2> higher PI values in 
both the MCA and ACA; 3) no significant improve­
m ents in systolic velocity during a month of moni­
tored abstinence; and 4) improvement in PI values 
only for the light and moderate m arijuana users dur­
ing th e  month of monitored abstinence. The present 
m easurem ents, obtained during a month of observed 
abstinence from m arijuana users, document poten-
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Figure 1. Mean systolic velocity is plotted for middle cere 
bral artery (A). Measurements were made within 72 hours 
of admission (gray bars) and after 28 days o f monitored 
abstinence (black bars) for the marijuana users and at an 
outpatient test day for the control subjects (white bars). 
The error bar indicates the standard error. The asterisks 
indicate differences (p < 0.05) between the control and the 
marijuana groups at each test time using the Bonferroni 
procedure. The pound signs indicate significant decreases 
from early to late testing for the light group and increases 
from early to late testing for the heavy group. Mean d ia ­
stolic velocity is plotted for the control subjects and the 
three marijuana groups for middle cerebral artery t'B). No 
significant differences among the experimental groups 
were observed for diastolic velocity. Mean PI values are 
plotted for middle cerebral artery (C). The asterisks indi­
cate differences rn < 0.05) between the control and the

•marijuana groups at each test time using the Bonferroni 
procedure. The pound signs indicate a significant reduc­
tion in PI from early to late abstinence for the light and  
moderate groups.

<70 -
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Figure 2. Mean systolic velocity is plotted for anterior ce­
rebral artery (A). Recordings were made within 72 hours 
o f admission (gray bars) and after 28 days o f monitored 
abstinence (black bars) for the marijuana users and at an 
outpatient lest day for the control subjects (white bars) 
The asterisks indicate differences (p < 0.05> between the 
control and the marijuana groups at each test time using 
the Bonferroni procedure. The pound signs indicate signif­
icant increases from early to late testing for the heavy 
group. Mean diastolic velocity is plotted for the control 
subjects and the three marijuana groups for the anterior 
cerebral artery (B). No significant differences were ob­
served among the experimental groups Mean PI values 
arc plotted for anterior cerebral artery (C). The asterisks 
indicate differences Ip < 0.05j  between the control and the 
marijuana groups at each test time using the Bonferroni 
procedure. The pound signs indicate a significant reduc­
tion in PI from early to late abstinence for the light group.
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tially prolonged m arijuana-mediated changes in vas­
cular hemodynamics.

Reported increased cerebral blood flow velocities

•ith increased PI observed in other patient popula- 
ons are thought to be due to increased cerebrovas­
cular resistance secondary to vasoconstriction of both 

rmall and large cortical vessels.* These changes 
might be secondary to increased cerebral perfusion 
pressure when vascular autoregulation is impaired.” 
Although caution m ust be taken when comparing 
different methods of assessing cerebral perfusion, 
the present study  extends previous reports of 
marijuana-associated alterations in blood flow mea­
sured by SPECT,10 PET,* or M Rl." For example, a 
study, using dynamic susceptibility contrast MRI, re­
vealed significant increases in cerebral blood volume 
in marijuana users as compared to control subjects 
over a month of monitored abstinence.11 Because in­
creased blood volume has been reported to occur in 
areas of reduced perfusion,1* it is possible that our 
present observations and those of o thers11 might re­
flect similar distal perfusion deficits in marijuana 
patients. In contrast to th e  decreases observed dur­
ing abstinence, acute adm inistration of m arijuana 
increases cerebral blood flow.3 Taken together, those 
observations and ours a re  consistent with reports 
indicating that the acute effects of m arijuana are 
opposite to those observed during w ithdrawal.11

The PI values of th e  m arijuana users in the 
present study are higher than those of control sub- 

^A jec ts  in this and other studies.1* The m arijuana users 
^ P lh o w ed  elevated PI values that are somewhat higher 

than those of patients w ith chronic hypertension111 
and diabetic patients18 who show mean PI values 
ranging from 0.87 to 0.89. However, their PI values 
are lower than those reported for patien ts with 
multi-infarct dementia who have mean values of 1.20 
to 1.27.17 Given th a t the PI values from the present 
marijuana users fall between the ranges of less af­
fected patients1818 and those patients with neurologic 
impairment,17 we suggest that our findings might be 
secondary to abnorm alities in small vessels because 
similar MCA PI values have been reported to reflect 
small-vessel diseases.18

Although we are suggesting th a t our observations 
are associated with m arijuana use, it is also possible 
to suggest that they might be consequent to the con­
current use of other substances since cocaine users 
also show abnormalities in TCD indices.19 This is 
probably not the case because the m arijuana users in 
our study reported the use of no other substances 
except for alcohol and tobacco (see table 1). In fact, 
prospective subjects who reported other abuse of 
other substances or had urine tests positive for other 
substances were excluded from the study. Subjects 
with excessive use of alcohol were also screened out 
of this study. An analysis of covariance was also used 

^ ^ n  order to control for subjects with even modest use 
^ ^ ) f  these substances. These analyses revealed that 

neither alcohol nor tobacco use contributed to any of 
the differences in blood flow velocity observed be­
492 NEUROLOGY 64 February (I of 2) 2005

tween the control subjects and m arijuana users. Fur­
thermore. prelim inary data from th is  laboratory 
have documented th a t chronic cigarette smoking 
does not alter PI.10

The changes in cerebrovascular flow observed in 
the present study might be related to the blood pres­
sure differences between the control and marijuana 
groups. In the present 9tudy, systolic blood flow ve­
locity was increased in m arijuana users compared to 
control individuals. However, diastolic blood pres­
sure was lower in the m arijuana users, findings that 
are opposite of what might be expected if pressure 
and velocity were directly related Furtherm ore, 
changes in cerebrovascular blood flow velocity ap­
pear to be related to blood pressure changes only 
when there is a loss of cerebral autoregulation.” It is 
more likely that the changes in blood pressure and 
blood flow velocity in the anterior and middle a rte r­
ies might both be associated with withdrawal from 
the prolonged use of m arijuana. In any case, the 
present observations suggest tha t more research is 
needed to study the effects of chronic m arijuana use 
on cerebral and peripheral vascular systems.

A number of possible scenarios might he responsi­
ble for our present observations because of reported 
effects of the m arijuana on the sym pathetic and 
parasympathetic nervous systems. Specifically, m ar­
ijuana administration is known to cause postural hy­
potension with dizziness as a result of drug-induced 
decreases in peripheral resistance.'*'1 These effects 
are thought to be mediated by CBl receptors located 
on neurons and smooth muscle2* and via stimulation 
of non-CBl or non-CB2 receptors located on endothe­
lial cells53 which can also cause vasodilation.5* This 
suggestion is consistent with our finding that the 
marijuana users in the present study had low resting 
diastolic blood pressure throughout the month of ab­
stinence. The marijuana-associated cerebrovascular 
changes might be due to changes in th e  density of 
CBl receptors in the brain and blood vessels as a 
result of the use of high doses of the drug. Chronic 
injections of THC have been shown to increase in the 
number of these receptors in the brain.2* Therefore, 
it is possible that chronic intake of m arijuana by 
drug users might affect cerebrovascular resistance 
through changes mediated in blood vessels or in the 
brain parenchyma.
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