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p o s i t i o n .  I t  la  an t ic ipa ted  that th is  a d d it io n a l  p o s i t io n  w i l l  
be u»*d to  odd on* h a l f - t i n e  a t to rn ey  l c  both cbo Anchorage and 
Fa irbanks D i s t r i c t  A ttorney 's o f f i c e s .

I t  I s  an t lc lp scsd  tha t a l a r | *  percentage (perfcepa 
50-75X) o f  tha defendants l a  tha nev casas w i l l  ba f i r s t  t l a a  
o f fa nd a rs  vho v l l l  ba a l l g l b l a  f o r  p r a t r l a l  d ive rs ion . Olvan tha 
l i g h t  sentences wh ch cbasa parsons ara l i k e l y  to rece ive  i f  
conv le tad , p r e t r i a l  d lv a rs lo n  ( In c lu d in g  requ ired  cca—unity work 
s e rv lc a )  appear* to ba a v a i l  J u s t i f i e d  usa o f  c r im ina l Jusc lca 
syscaa resou rces . Ivan I f  a caoa I s  d lv a r tad  hovavar, a t tom ay  
d o e  I s  raqu lrad to sersen tha casa and nska tha d lv a rs lo a  
s rr*ng *» *n ts . Hrw p r a t r l a l  d iv e rs io n  parsonnal v l l l  ba nesdid to  
supacvlsa tha nev casas. t x l s t l n g  p r a t r l a l  d ive rs ion  o f f i c e s  a rc  
new vo rk lng  a t f u l l  capacity . Tha add it io n  o f  hundreds o f oav 
casas to an a lready f u l l  case load v l l l  r e q u i r e ,  a t a minlaun, tha 
add it ion  o f  evo nev f u l l - t l a a  p o s i t i o n s .  -h is  f i s c a l  no t*  
the re  fo ie  Includes funding f o r  a p a ra le g a l  1 1  p o s i t io n  f a r  tha 
Ancbotaga o f f l c a .  (This parson would a ls o  ba ra t  pees lb  l a  f a r  s w  
casas in  P a ln a r . )  funding o f  ona a d d i t io n a l  eomnaity  eaunaa lor 
l a  a ls o  raqu lrad . This p o s i t io n  v l l l  ba divided la t a  cun 
h a l f - t l s *  p o s i t io n * , ooa assigned to  tba l o r t h a m  reg ion  
(F a i rb a n k s ) ,  and ona In  tha Southeast reg ion .



3 .  M i l s  I f l t t l U t t

In  o rd e r  to  l a f e r *  che pub lic  o f  the change* i a  the
low, th« Department o f  l a v  v l l l  develop end d issem inate pub lie  
n o t ice*  exp la in ing  the nev le v .  These no t ic e *  v l l l  inc lude 
navapaper ada and b rochu re* , and v l l l  be aode led upon the pub lic  
education n o t ice*  vh ich  were d la t r lb u te d  statew ide l a  eonaectioo 
v lc h  the nev d ru f  la v  l a  1932 end the nev DVX end d r in k ing  age 
le v *  in  1913. U s e d  upon experience v i th  theae e a r l i e r  n o t ic e * ,  
approximate ly 913 ,000 H i l l  ba needed to cover the coat* o f
w r i t in g ,  la y o u t ,  typ e se t t in g , pub lic a t ion , and d i s t r i b u t i o n .

In  add it io n  to  the cost* exp lained above, if?. 1*
an t ic ip a ted  tha t  the passage o f  th is  b i l l  v l l l  r e a u l t  ia
increaaed cos t*  to  o th e r  conponeat* o f  the e r l a ln a ’  ju s t i c e  
ayatea , in c lud ing  l e v  enforcement, the o o a r t s ,  the pub lic  
defender agency, and e e r r e e t ie a * .



F t a c a l  A n aI t a l a
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1 .  N f » n 4 i n t  t h a  > f v  U w

Adaln. 4 lupport Covprn«nt/? toac . « HO
ObJtici T e t t l

Contrac tua l S a rv le ta  •
F r ^ i i i i U u l  faea i c i t n t i f i c  u n i r t i120 hr* . X 9100 -  912,000 912,009
txp a r ta '  i t i . f f  aupport , p repa ra t ion  o f  a ah lb i ta ,  w r i t t e n  ceac lmo\y30 tore. X 940 -  92,000 2,000
b tpe rte ' t r a v e l  t o  a ttend  hearInga and o f f a r  taa t la on y6 tr lp a  X 4 dava X 990 ■ 91.920 aubalatanca 1,9206 tr lp a  X 91,300 •  99,000 t r r v a l  9,000

t o t m
Thla aaount v l l l  b« requ ired  f a r  both FT 99 and FT 94 , to  cover both t r l a l a  and appea la .



2. Mew Crim ina l Cases
T h i r d  J u d i c i a l  P l a t r l c t  -  A n c h o r a tq

A tty ,  I I I  (TFT) l £ U i  
Fereona l Serv 'cas JO.O 30 .0

T rave l - W ltti'es t r a v e l
subs is tence , a t t y .  t r a v e l  1 , 5  1 , 5

Contrac tua l Serv lcaa
o f f i c e  coono. equip, r e p a lr a  2 . 4  2 . 4copy - postage 1 . 2

Cooood it lea - Ongoing 
onsumables

Coonod lt lea -  one t la a
New p o s i t io n  n a t e r i a l s  1 .2

B

o f f i c e  eonsuaables l . g  1 gLav l i b r a r y  1 .2  1 .2

H
Equlpoent - one t la a

Mev p o s i t io n  equipment 1 , 5  2 , 5

40 .1

rage 10
>

- •' 'l . > * *•’ •iam x ..- -*ji • ' c



fo u r th  J u d ic ia l  D i s t r i c t  - Fairbanks
Acty, i i i  (m i x m l

Parsona l Serv ices 34 .1  54 .1

T r tv s l  - Witness t r a v e l
subsistence, A tty . t r a v e l  1 .3  1 .3

Contractua l f a r v U a s
o f f i c e  c o a w . ,  equip, r e p a i r  2 .4  2 . 4copy -  postage 1 .2

Coonvoditles - one cine
Rsv p o s i t io n  u a t a r l a l s  1 .2

H
Cotwodltlee -  Ongoing

office consuaeblea 1.1 1,3
Lev l i b r a r y  1 .2  1 ,2

H
Equipment • one tliseF e v  p o s i t i o n  e q u l p a e n t  1.5 1,5



P r a t r l a l  P lv a n lo g

A ltC .

P a ra o n a i S a rv lc a a  4 0 , j

T ra v a i - S t a f f  1 1
c ra v a l/a u b a la ta n c e  to  o u t ly in g  araaa

C o n t ra c tu a l S a rv lc a a  
O f f lc a  c o m o ./a q u ip  r a p a l r  4 . 1copy -  p o a t t ja  r  2 . 4

C o r a o ^ i t l t *  -  O n g o i n g  

o f f l c a  c o n a u a a b l a a  i . j

C o t x e o d l t l c a  -  o n a  t l a a  

S a w  p o a l t l o n  a a t a r l a l a  1 . 2

E q u l p n a n t  -  o n a  t l a a  1 , 3

3 3 .1

C om .Couna.
l A i - m

Com .
Couaa.
a s - m I i l A i

2 3 .3 1 7 .9 7 1 .1

1 . 0 1 . 0 3 .5

2 .4
1 . 2

2 .4
1 . 2

9 .14 .1
T T f

l . f 1.1 5 .4

1.2 1.2
1 .3 1 .3 * .5

2 9 .4 2 7 .0 110.2

P**e 12



3 . m i t e  E duca tion
Ada ln . I  Support C om ponen t/? roac . im
O b jac t
C on tra c tu a l S a rv lc a a  -  ona t la a  

w r i t in g ,  la y o u t ,  t y p e a a t t in g , 
p u b lic a t io n  and d i s t r i b u t i o n  a f  
p u b lic  n o t lc a a  and In fo rm a t io n  
b rochu raa d a ic r lb ln g  tha ebancaa In  tba la v .

Total

1 3 .4 1 3 .0

1 3 .0

3u txu .fr o f  Expanaaa

P e r io n a l S a rv lc a a
T ravai

C o n t r a c t u a l

C o m o d lt la a
Equipment

D e fend ing  
th e  naw la v

2 4 .9

Wav
C rim in a l

$ 13 21
1 4 2 .9

t . S

2 1 . 0

1 7 .4
7 .3

P u b lic
£ d u c & lf f l

1 3 .0

M i l

1 4 2 .9
0 .3

0 1 .5
1 7 .4
7 .3

2 4 .9 1 9 5 .9 1 3 .9 2 ) 3 . 0

Coeta ba read  Wf 95 in c lu d a  a 01 la f la t lo m  f a a t a r .  la a a  
? °®*c4 m a T h e  c e n t*  f o r  de fend ing  th a  mav la v  v l l l  a c cu r 
in  bo th  PT 13 ta d  VY 90 and tb ay  v l l l  ba e lim in a te d  t h a r a a f t a r .
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Thi« f u l l - e l * *  p e t i t i o n  1* r t * u l r * d  t *  
o v e r t * *  c o o tw n lty  w i t  t s r v le *  i H l p w a t i  f c r  
eho t* n iid a o a en an t o £ f« n d * r j who a re  t o r t m d  
in to  Cb* s t a t e ' s  P r « c r l * l  D iv e r s io n  P ro g ra a . 
Basauaa a la rg e  p a rc a n ta a s  st d e fsn d o u ts  t«  tfe* 
r,«w ca««t Chat w i l l  r « t u l t  f r e o  t u e t a a a :  o f  R t 
591 w i l l  b« f i r a e - t l a *  e f f * f t d « r * ,  * *  maay aa 5dZ 
o f  cb«a* d« f* fid*aca m t  N  * l l f l b U  f o r  p r a e r la l  
d lv a r a lo a .  Th ia  pea I t  lo o  w i l l  b« r« a p o e * U l*  f o r  
p ro v id in g  p r a t r l a l  d iv * ra . lo n  a a rv lo a a  1* th* Anchorage and P a la a r  a r t a .
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T h is  p i r u a n t  n a r t - t l a *  p o s i t io n  i s  
r e q u ire d  Co b ead le  L*e i n f lu x  o f  new eeeee Chet 
w i l l  re e u lc  when ■ arijoaoa v i o la t i o n s ,  o r  c a r  use 
o f  M a r i ju a n a , which I s  n o t now a v i o l a t i o n ,  • 
b e c ow  B i i d m i iw r  o f fe a e e e . P r o e m t e r i  e m i t  
th a t  ae le e e c  a few hundred o f fe a e e e  w i l l  o e o w r  
each y e a r  a e  a r e s a le  i t  the w i s e  m o o t  o f  C 9  H i .  
T h is  p o s i t i o n  w i l l  be re sp o n s ib le  t e r  prw eoeac ln a  
th ose  r e v  eases th a t  e re  b rough t l a  c h e  F o u r t h  
J u d i c i a l  D i s t r i c t .  Because these n e w  ea se s  w i l l  
be c la s s e d  ae a la d e se a a o r o f fe n s e s , a l l o c a t i o n  o f  
che p o s i t io n  to  the A tto rn ey  111 l e v e l  l a  i'a p p ro p r ia t e .
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m m p

P00QAMI

Th is parmaoaot p a r t - t i o a  p o a l t lo *  1« 
r a e u i r t d  to  K aod la  the I n f lu x  o f  u v  u r n  th a t 
v l l l  r a a u l t  vhaa o a r iJ u a n a  v i o la t i o n # ,  a r  any uae of oarijuana, vh ich  la  n o t oov  a v i o la t i o n ,  
bicoai a l i d M i w r  e f f t n i i i ,  F ro a e o v to ra  ix p M t  
c u e  a t  la a a c  a f t v  hundred auch o f fa a a a a  v l l l  occur aach r o a r  aa a r a t a l s  o f  the enac tnone a f  
HB 1 9 1 . T h la  p o s i t io n  v l l l  he re e p o n a lb le  f o r  proaecutlai thoaa nev caaaa th a t a ra  fc ro o fk c  la  
tb a  T h ird  Judicial H a r r i e t ,  la c t a t e  tb aaa  aov 
caaaa v l l l  ba c la a aad  aa a la d aa aan o r o f fa a a a a .  
a l lo c a t i o n  of tha p o a lt lo n  to  tha Attorney I I I  ' 
l a v a l  ia  a p p ro p r ia ta .

DtPAaTHBT’ or Utf
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a. Prtfrta fecalptt 1*11OUur

Th la  p a n u n an t p a r t - c la a  p c i i t l o o  la  
re q u ire d  to  ova raaa  e o a a u n lty  v o r t  a a rv le a  
aoa lgn aan to  f o r  cboca ■ladanaaaanc o f fa n d a ra  vho 
a ra  acraaned lo c o  tha a t a t a 'a  P r a t r l a l  D lv a ro io c  
P ro g ra a . Baeauaa a la rg a  pe rcen tage o f  
d e fe n d an t! In  tha nav caaaa th a t v f l l  r a a u l t  f r o a  
enactaanc o f  U  (9 1  v l l l  ba f l r < t « t l a e  o f fa n d a ra , 

* !  501 o f  th « «  de fandan ta  aay  ba 
tot Pr ?5F 1 - i  d iv e r s io n ,  T h la  p o s i t io n  v l l l  ba ra s p o n a ib la  f o r  p ro v id in g  p r a t r l a l  

d lv a r a lo n  a a rv lc a a  In  the S ou th ea s t le g io n ,  c a n ta rad  a t  Junaau. '
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Th la  permanent p a r t - t im e  p o l i c i e s  la  
ra q u lra d  to  o v e rs e a  community w o rt s e rv ic e  
assignments f o r  eboae m isdemeanant o f f e r e r s  sbo 
a re  acraancd In t o  the s t a t e ' s  P r e t r i a l  D iv e rs io n  
Program . Because a la r g e  pe rcen tage o f  
de fendan ts l a  th e  new c a se s  th a t  w i l l  r e s u l t  from 
en ac taan t o f  ?J *91  v l l l  be f i r s t - t im e  o f fe n d e r s ,  
as aenv as SOX o f  th e se  de fendan ts may be 
e l i g i b le  f o r  p r a t r l a l  d iv e r s io n ,  t h i s  p o s i t io n  
v l l l  be re s p o n s ib le  f o r  p ro v id in g  p r e t r i a l  
d iv e rs io n  s e rv ic e s  l a  th e  t o r c h o n  le g io n ,  cen te red  a t  F a irb a n k s .

stcrirt coot ieeiic w a a
r*Mn i s w i f t i  tees
C.f. ttatdi ise»
CwMrtl fwtdt
l»A
f W W M  StCSlSlS "iiW
OlS«r
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u  i r r  n m u  —  —.

3 REQUEST FOR MEW POSITION

KFAxnvr or urn

— m racwtamcn

I III I





M a r i ju a n a  a n d  H e a l t h

R ep o rt o f  a S tud y  
by a C om m ittee  o f  the 

IN S T IT U T E  O F  M E D IC IN E  
D iv is ion  o f  H ea lth  Sciences P o lic y

NATIONAL ACADEMY PRESS 
Washington, D.C. 1982



B e h a v i o r a l ,  F s y c h o s o c i a l ,  and  E p id e m io lo g ic  I s s u e s  

C h a r le s  P .  0 ' B r i e r *  and  H . C a r l  H a y v o odwr  C o -C h a irm e n

M ic h a e l I .  C oh en *  

R o b e r t  B . E d g e r t o n *  

B e a t r i x  H am burg* 

R e e s e  T . J o n e s *

D e n is e  K a n d e l*  

B a rb a r a  M. K o r s c h *  

P a u l D . S t o l l e y *

F .  C la r k e  F r a s e r
D i r e c t o r  o f  M e d ic a l G e n e t ic s
M o n t r e a l  C h i ld r e n ' s  H o s p i t a l

R e p r o d u c t i v e  and P e t a l  I s s u e s  

D a n i e l  D . F e d e rm a n * , C h a irm a n  

N o r t o n  N e ls o n *  

S h e ld o n  S e g a l*

G e n e t i c ,  O n c o g e n ic , and  C y t o g e n e t i c  I s s u e s

B a r t o n  C h i ld s * ,  C h a irm an

A r t h u r  D . B lo om  
P r o f e s s o r  o f  P e d i a t r i c s  and o f  

Human G e n e t ic s  and  D e v e lo p m e n t 
D i r e c t o r ,  C l i n i c a l  G e n e t ic s  
C o lu m b ia  U n i v e r s i t y  C o l le g e  

o f  P h y s i c i a n s  and S u rg e o n s

D i e t r i c h  H o ffm an n  
A s s o c i a t e  D i r e c t o r  
N a y lo r  D ana I n s t i t u t e  f o r  

D is e a s e  P r e v e n t i o n

R o b e r t  F .  M u r r a y ,  J r . *  

N o r t o n  N e ls o n *

C e l l  B i o l o g y ,  P h a rm a c o lo g y , and Im m u n o lo g ic a l I s s u e s  

P .  B .  D ew s* , C h a irm an

K o n ra d  E . B lo c h *

R e e s e  T . J o n e s *

L o u i s  L e m b e rg e r  
D i r e c t o r  o f  C l i n i c a l  

P h a rm a c o lo g y  
L i l l y  L a b o r a t o r y  f o r  

C l i n i c a l  R e s e a r c h

P e t e r  H . S c h u r 
P r o f e s s o r  o f  M e d ic in e  
H a rv a rd  U n i v e r s i t y  
B r ig h am  and  W om en's H o s p i t a l

•C o m m it te e  m em ber.

v i i



COMMITTEE TO STUDY THE HEALTH-RELATED EFFECTS 
OP CANNABIS AND IT S  DERIVATIVES

A rn o ld  S .  R e im an# C h a irm an  
E d i t o r

Tha New E n g la n d  J o u r n a l  o f  M e d ic in e

K o n ra d  E „ B lo c h  
P r o f e s s o r
D e p a r tm e n t  o f  C h e m is t r y  
H a rv a rd  U n i v e r s i t y

B a r t o n  C h i ld s  
P r o f e s s o r  o f  P e d i a t r i c s  

an d  B i o lo g y  
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PREFACE

T h is  r e p o r t  i a  t h e  w o rk  o f  t h e  many p e o p le  i d e n t i f i e d  i n  t h e  
p r e c e d in g  p a g e s ,  and  t o  a l l  o f  them  I  a a  v e r y  g r a t e f u l .  I  
p a r t i c u l a r l y  w ia h  t o  th a n k  ay  d i a t i n g u i a h e d  c o l l e a g u e s  o n  th e  s t u d y  
c o m m it t e e , up on  w hoae e x p e r t  k n ow le d g e  and  c r i t i c a l  ju d g m en t t h i a  
r e p o r t  r a a t a .  T hey  re a p o n d e d  c o n s c i e n t i o u s l y  t o  a l l  t h e  dem ands 
p la c e d  on  th em , and t h e y  d i d  s o  w i t h  a  p ro m p tn e s s  and  g r a c e  t h a t  made 
my t a s k  e a s y .

No s t u d y  o f  t h i s  k in d  c a n  be  c a r r i e d  o u t  w i t h o u t  t h e  h e lp  o f  a 
s k i l l e d  s t a f f .  We w e re  f o r t u n a t e  t o  h a v e  had t h e  a s s i s t a n c e  o f  a 
d e v o t e d  and  h i g h ly  c a p a b le  s t a f f  t e a a  l e d  by E n r iq u e t a  C . B ond and 
L in d a  S .  D u ja c k .  T hey  c o o r d i n a t e d  t h e  e f f o r t s  o f  t h e  c o m m it t e e , t h e  
p a n e l ,  t h e  c o n s u l t a n t s ,  and  t h e  I n s t i t u t e  o f  M e d ic in e  s t a f f ,  and  th e y  
p la y e d  t h e  k e y  r o l e  i n  k e e p in g  e v e r y t h i n g  on  s c h e d u le .  M o re o v e r ,  
th e y  c a r r i e d  o u t  t h i s  f o r m i d a b le  t a s k  w i t h  t a c t  and  common s e n s e .  On 
b e h a l f  o f  t h e  c o m m it t e e ,  I  w is h  p u b l i c l y  t o  a c k n o w le d g e  c u r  
in d e b t e d n e s s  t o  t h e  IOM s t a f f ,  and  I  a l s o  w is h  t o  e x p r e s s  my p e r s o n a l  
th a n k s  t o  D r s .  B ond  and  D u ja c k  f o r  t h e i r  u n f a i l i n g  s u p p o r t  and 
c o o p e r a t i o n .

F i n a l l y ,  I  w is h  ':o a c k n o w le d g e  my  a p p r e c i a t i o n  o f  th e  e d i t o r i a l  
a s s i s t a n c e  o f  W a l la c e  K .  W a t e r f a l l ,  w h ose  e x p e r t  t o u c h  i s  e v id e n t  
t h r o u g h o u t  t h i s  d o c u m e n t . O u r a im  was t o  w r i t e  a  r e p o r t  i n  " a  c l e a r  
and i n c i s i v e  fo rm  f o r  t h e  g e n e r a l  p u b l i c . ”  Any s u c c e s s  t h a t  we may 
have  a c h ie v e d  i s  d u e  i n  n o  s s m I I  m e a su re  t o  h i s  e f f o r t s .

A r n o ld  S .  R e im a n , M.D 
C h a irm a n
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M a r i  ju a n a  a n d  H e a l t h



S U M M A R Y

The I n s t i t u t e  o f  M e d ic in e  (IOM ) o f  t h e  N a t i o n a l  Academy o f  S c ie n c e s  
h a s  c o n d u c te d  a lS -m o n th  s t u d y  o f  th e  h e a l t h - r e l a t e d  e f f e c t s  o f  
m a r i ju a n a *  a t  th e  r e q u e s t  o f  th e  S e c r e t a r y  o f  H e a lt h  and Human 
S e r v i c e s  and t h e  D i r e c t o r  o f  t h e  N a t i o n a l  I n s t i t u t e s  o f  H e a l t h .  T he 
IOM a p p o in t e d  a  22 -m em ber c o m m it te e  t o :

* a n a ly z e  e x i s t i n g  s c i e n t i f i c  e v id e n c e  b e a r in g  on  t h e  p o s s i b l e  
h a z a r d s  t o  th e  h e a l t h  and s a f e t y  o f  u s e r s  o f  m a r i ju a n a :

a n a ly z e  d a t a  c o n c e rn in g  t h e  p o s s i b l e  t h e r a p e u t i c  v a lu e  an d  
h e a l t h  b e n e f i t s  o f  m a r i ju a n a ;

* a s s e s s  f e d e r a l  r e s e a r c h  p ro g ra m s  i n  m a r i ju a n a ;
i d e n t i f y  p r o m is in g  new r e s e a r c h  d i r e c t i o n s *  and make

s u g g g e s t io n s  : o  im p ro v e  th e  q u a l i t y  an d  u s e f u ln e s s  o f  f u t u r e  
r e s e a r c h ;  and

d raw  c o n c lu s i o n s  f r o m  t h i s  r e v ie w  t h a t  w ou ld  a c c u r a t e ly  
assess the l i m i t s  o f  p r e s e n t  k n ow le d g e  and t h e r e b y  p r o v id e  a f a c t u a l *  
s c i e n t i f i c  b a s i s  f o r  th e  d e v e lo p m e n t  o f  f u t u r e  g o v e rn m en t p o l i c y .

T h i s  a s s e s s m e n t  o f  k n ow le d g e  o f  t h e  h e a l t h - r e l a t e d  e f f e c t s  o f  
m a r i ju a n a  i s  im p o r t a n t  and  t im e ly  b e c a u s e  m a r i ju a n a  i s  now th e  m oa t 
w id e ly  u sed  o f  a l l  t h e  i l l i c i t  d ru g s  a v a i l a b l e  in  th e  Uni t e d  S t a t e s . 
In  1 9 7 9 ,  m o re  th a n  50  m i l l i o n  p e r s o n a  had  t r i e d  i t  a t  l e a s t  o n c e .  
T h e re  h a s  b een  a s t e e p  r i s e  i n  i t s  u s e  d u r in g  th e  p a s t  d e c ad e *  
p a r t i c u l a r l y  among a d o le s c e n t s  and  y o u n g  a d u l t s *  a l t h o u g h  t h e r e  h a s  
been  a l e v c l i n g - o f f  i n  i t s  o v e r a l l  u s e  among h ig h  s c h o o l  s e n i o r s  i n  
th e  p a s t  2 o r  3 y e a r s  and a s m a l l  d e c l i n e  i n  th e  p e r c e n t a g e  o f  
s e n i o r s  who u s e  i t  f r e q u e n t l y .  A lth o u g h  s u b s t a n t i a l l y  m o te  h ig h  
sch oo l  s t u d e n t s  h a v e  u s e d  a l c o h o l  th em  h a v e  e v e r  u s e d  m a r i ju a n a * m o re  
h ig h  s c iw o l  s e n i o r s  u a e  m a r i ju a n a  aa  a  d a l l y  o r  n e a r - d a i l y  b a s i s  (9  
p e r c e n t )  th a n  a l c o h o l  ( 6  p e r c e n t ) .  Much o f  t h e  h e a v y  u s e  o f  
m a r i ju a n a *  u n l i k e  a lc o h o l*  t a k e s  p la c e  i n  s c h o o l*  w h e re  a f f e c t s  o n  ' 
b e h a v io r *  c o g n i t i o n *  and  p s y c h c m o to r  p e r fo rm a n c e  c a n  be p a r t i c u l a r l y  
d i s t u r b i n g .  U n l i k e  a l c o h o l *  whic h  i s  r a p i d l y  m e tabo l i z ed  and 
e l im in a t e d  f r o m  th e  b od y* t h e  p s y c h o a c t i v e  c om pon en ts  o f  m a r i ju a n a  
p e r s i s t  i n  t h e  b od y  f o r  a lo n g  t im e .  S im i l a r  t o  a lc o h o l*  c o n t in u e d  
u se  o f  m a r i ju a n a  may c a u s e  t o le r a n c e  and  d e p e n d e n c e . F o r  a l l  t h e s e  
r e a s o n s *  i t  l a  im p e r a t i v e  t h a t  we h a v e  r e l i a b l e  and  d e t a i l e d
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W h a t , t h e n ,  d id  we l e a r n  f ro m  o u r  r e v ie w  o f  th e  p u b l i s h e d  
s c i e n t i f i c  l i t e r a t u r e ?  Num erous a c u te  e f f e c t s  h a v e  b een  d e s c r ib e d  in  
a n im a ls ,  i n  i s o l a t e d  c e l l s  and t i s s u e s ,  and in  s t u d i e s  o f  human 
v o lu n t e e r s ;  c l i n i c a l  and  e p id e m i o lo g i c a l  o b s e r v a t i o n s  a l s o  h a ve  b e en  
r e p o r t e d .  T h is  i n f o rm a t i o n  i s  b r i e f l y  su m m a rized  i n  th e  f o l l o w i n g  
p a r a g r a p h s .

i n f o r m a t i o n  a b o u t  th e e f f e c t s  o f  m a r i j u a n a  u s e  o n  h e a l t h /  b o t h  in the

lo n g  a n d  s h o r t  term.

EFFECTS ON THE NERVOUS SYSTEM AND ON BEHAVIOR

We c a n  s a y  w i th  c o n f id e n c e  t h a t  m a r i ju a n a  p r o d u c e s  a c u te  e f f e c t s  o n  
th e  b r a i n ,  i n c lu d in g  c h e m ic a l and  e l e c t r o p h y s i o l o g i c a l  c h a n g e s . I t s  
m o s t c l e a r l y  e s t a b l i s h e d  a c u t e  e f f e c t s  a r e  o n  m e n t a l f u n c t i o n s  and  
b e h a v i o r .  W ith  a s e v e r i t y  d i r e c t l y  r e l a t e d  t o  d o s e ,  m a r i ju a na im p a i r s  
m o to r  c o o r d i n a t i o n  and  a f f e c t s  t r a c k in g  a b i l i t y  and  a e n s o ry ~ a n d  
p e r c e p t u a l  f u n c t i o n s  im p o r t a n t  f o r  s a f e  d r i v i n g  and th e  o p e r a t i o n  o f  
o t h e r  m a c h in e s ; i t  a l s o  Im p a i r s  s h o r t - t erm  memory an d  s lo w s l e a r n i n g . 
O th e r  a c u t e  e f f e c t s  i n c lu d e  f e e l i n g s  o f  e u p h o r i a  and  o t h e r  mood 
c h a n g e s ,  b u t  t h e r e  a l s o  a r e  d i s t u r b i n g  m e n t a l p h en om en a , su ch  a s  
b r i e f  p e r i o d s  o f  a n x i e t y ,  c o n f u s i o n ,  o r  p s y c h o s i s .

T h e re  i s  n o t  y e t  a n y  c o n c lu s i v e  e v id e n c e  a s  t o  w h e th e r p r o lo n g e d  
u s e  o f  m a r i ju a n a  c a u s e s  p e rm a n e n t c h a n g e s  i n  th e  n e r v o u s  s y s tem  o r  
s u s t a i n ^  im p a irm e n t  o f  b r a i n  f u n c t i o n  and  b e h a v io r  i n  human b e in g s .
I n  a  few  u n c o n f i rm e d  s t u d i e s  i n  e x p e r im e n t a l  a n im a ls ,  im p a irm e n t o f  
l e a r n i n g  and  c h a n g e s  i n  e l e c t r i c a l  b r a in -w a v e  r e c o r d i n g s  h a v e  b e en  
o b s e r v e d  s e v e r a l  m on th s  a f t e r  th e  c e s s a t i o n  o f  c h r o n i c  a d m in i s t r a t i o n  
o f  m a r i ju a n a .  I n  t h e  ju d g m e n t o f  t h e  c o m m it t e e , w id e ly  c i t e d  s t u d i e s  
p u r p o r t i n g  t o  d e m o n s t r a t e  t h a t  m a r i ju a n a  a f f e c t s  t h a  g r o s s  and 
m ic r o s c o p ic  s t r u c t u r e  o f .  t h e  human o r  m onkey b r a i n  a r e  n o t  c o n v i n c in g ;  
much m o re  w c rk  i s  n e ed ed  t o  s e t t l e  t h i s  im p o r t a n t  p o i n t .

C h r o n ic  r e l a t i v e l y  h e a v y  u s e  o f  m a r i ju a n a  i s  a s s o c i a t e d  w i t h  
b e h a v i o r a l  d y s f u n c t i o n  and m e n t a l d i s o r d e r s  i n  human b e in g s ,  b u t  
a v a i l a b l e  e v id e n c e  d o e s  n o t  e s t a b l i s h  i f  m a r i ju a n a  u s e  u n d e r  t h e s e  
c i r c u m s t a n c e s  i s  a c a u s e  o r  a  r e s u l t  o f  th e  m e n ta l c o n d i t i o n .  T h e re  
a r e  s i m i l a r  p r o b le m s  i n  i n t e r p r e t i n g  t h a  e v id e n c e  l i n k i n g  th e  u s e  o f  
m a r i ju a n a  t o  s u b s e q u e n t  u s e  o f  o t h e r  i l l i c i t  d r u g s ,  su ch  a s  h e r o i n  o r  
c o c a i n e .  A s s o c i a t i o n  d o e s  n o t  p r o v e  a c a u s a l  r e l a t i o n ,  and  th e  u s e  
o f  m a r i ju a n a  may m e r e ly  be  s y m p to m a t ic  o f  an  u n d e r ly i n g  i j i s p o s i t i o n  
t o  u s e  p s y c h o a c t i v e  d r u g s  r a t h e r  th a n  a  ' s t e p p in g  s t o n e ” t o  
i n v o lv e m e n t  w i th  m o re  d a n g e ro u s  s u b s t a n c e s .  I t  i s  a l s o  d i f f i c u l t  t o  
s o r t  o u t  t h e  r e l a t i o n s h i p  b e tw e en  u s e  o f  m a r i ju a n a  and  t h e  c o m p le x  
sym ptom s known a s  th e  a m o t i v a t i o n a l  s y n d ro m e . S e l f - s e l e c t i o n  and 
e f f e c t s  o f  t h e  d ru g  a r e  p r o b a b ly  b o th  c o n t r i b u t i n g  t o  t h e  
m o t i v a t i o n a l  p r o b le m s  s e e n  i n  some c h r o n i c  u s e r s  o f  m a r i ju a n a .

T h u s , t h e  lo n g - t e rm  e f f e c t s  o f  m a r i ju a n a  o n  t h e  human b r a i n  an d  
o n  human b e h a v io r  re m a in  t o  b e  d e f i n e d .  A lth o u g h  we h a v e  no 
c o n v in c in g  e v id e n c e  t h u s  f a r  o f  a n y  e f f e c t s  p e r s i s t i n g  i n  human 
b e in g s  a f t e r  c e s s a t i o n  o f  d ru g  u s e ,  t h e r e  may w e l l  b e  s u b t l e  b u t  
im p o r t a n t  p h y s i c a l  and  p s y c h o lo g i c a l  c o n s e q u ' .n c e s  t h a t  h a v e  n o t  b e en  
r e c o g n i z e d .
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EFFECTS ON THE CARDIOVASCULAR AND RESPIRATORY SYSTEMS

T h e re  1 *  g o od  e v id e n c e  t h a t  t h e  lo o k i n g  o f  m a r i ju a n a  u s u a l l y  c a u a e a  
a c u t t  .c h a n g e s  i n  th e  h e a r t  and  c i r c u l a t i o n th a t_ _ a rc . c h a r a c t e r  i s t i c _ _ o f  
s t r e s s # b u t  t h e r e  i a  no e v id e n c e  t o  i n d i c a t e  t h a t  a p e rm a n e n t ly  
d e l e t e r i o u a  e f f e c t  o n  t« e  n o rm a l c a r d i o v a a c u la r  s y s tem  o c c u r s .  T h e re  
i s  g o od  e v id e n c e  t o  ahow t h a t  ma r i j u a n a  i n c r e a s e s  th e  w or k  o f  th e  
h e a r t » u s u a l l y  by r a i s i n g  h e a r t  r a t e  a n d , i n  s a n e  p e r s o n s #  by r a i s i n g  
b lo o d  p r e s s u r e . T h is  r i s e  i n  w o rk lo a d  p o s e s  a  t h r e a t  t o  p a t i e n t s  
w i th  h y p e r t e n s i o n #  c e r e b r o v a s c u la r  d i s e a s a #  and  c o r o n a r y  
a t h e r o s c l e r o s i s .

s A c u te  e x p o s u re  t o  m a r i ju a n a  sm oke g e n e r a l l y  e l i c i t s  b r o n c h o -
d i l a t i o n ;  c h r o n i c  h e a v y  sm ok in g  o f  m a r i ju a n a  c a u s e s  in f la m m a t i o n  and  
p r e - n e o p l a s t i c  c h a n g e s  i n  th e  a i rw a y s #  s i m i l a r  t o  t h o s e  p ro d u c e d  by 
sm ok in g  o f  t o b a c c o .  M a r i ju a n a  sm oke i s  a c o m p le x  m i x t u r e  t h a t  n o t  
o n ly  h a s  many c h e m ic a l c om p on en ts  ( i n c lu d i n g  c a rb o n  m on o x id e  and 
" t a r " )  and b i o l o g i c a l  e f f e c t s  s i m i l a r  t o  t h o s e  o f  t o b a c c o  smoke# b u t  
a l s o  same u n iq u e  I n g r e d i e n t s .  T h is  s u g g e s t s  t h e  s t r o n g  p o s s i b i l i t y  
t h a t  p r o lo n g e d  h e a v y  sm ok ing  o f  m a r i ju a n a #  l i k e  t o b a c c o #  w i l l  le a d  t o  
c a n c e r  o f  th e  r e s p i r a t o r y  t r a c t  and  t o  s e r i o u s  im p a i rm e n t  o f  lu n g  
f u n c t i o n .  A lth o u g h  t h e r e  i a  e v id e n c e  o f  im p a i r e d  lu n g  f u n c t i o n  i n  
c h r o n i c  sm o k e rs#  no d i r e c t  c o n f i r m a t i o n  o f  t h e  l i k e l i h o o d  o f  c a n c e r  
h a s  y e t  b e en  p r o v id e d #  p o s s i b l y  b e c a u s e  m a r i ju a n a  h a s  b e e n  w id e ly  
sm oked in  t h i s  c o u n t r y  f o r  o n ly  a b o u t  2 0  y e a r s #  and  d a t a  h a v e  n o t  
been  c o l l e c t e d  s y s t e m a t i c a l l y  i n  o t h e r  c o u n t r i e s  w i t h  a  much l o n g e r  
h i s t o r y  o f  h e a v y  m a r i ju a n a  u s e .

EFFECTS ON THE REPRODUCTIVE SYSTEM AND ON CHROMOSOMES

A lth o u g h  s t u d i e s  i n  a n im a ls  h a v e  shown t h a t  A -9-TH C  ( t h e  m a jo r  
p s y c h o a c t i v e  c o n s t i t u e n t  o f  m a r i ju a n a )  lo w e r s  t h e  c o n c e n t r a t i o n  in  
b lo o d  se rum  o f  p i t u i t a r y  h o rm on e s  ( g o n a d o t r o p i n s )  t h a t  c o n t r o l  
r e p r o d u c t i v e  f u n c t i o n s #  i t  i s  n o t  known i f  t h e r e  i s  a  d i r e c t  e f f e c t  
on  r e p r o d u c t i v e  t i s s u e s .  D e l t a - 9-THC a p p e a r s  t o  h a v e  a m od e s t 
r e v e r s i b l e  s u p p r e s s iv e  e f f e c t  o n  sp e rm  p r o d u c t i o n  i n  men# b u t  t h e r e  
i s  no p r o o f  t h a t  i t  h a s  a d e l e t e r i o u s  e f f e c t  o n  m a le  f e r t i l i t y .
E f f e c t s  o n  human fe m a le  h o rm o n a l f u n c t i o n  h a v e  b e e n  r e p o r t e d #  b u t  th e  
e v id e n c e  i a  n o t  c o n v in c in g .  H ow ever#  t h e r e  i s  c o n v in c in g  e v id e n c e  
t h a t  m a r i ju a n a  i n t e r f e r e s  w i th  o v u l a t i o n  i n  f e m a le  m o n k e y s . No 
s a t i s f a c t o r y  s t u d i e s  o f  th e  r e l a t i o n  b e tw e en  u s e  o f  m a r i ju a n a  and  
fe m a le  f e r t i l i t y  and c h i l d - b e a r i n g  h a v e  b e en  c a r r i e d  o u t .  A lth o u g h  
A -9 -THC i s  kno wn t o  c r o s s  t h e  p la c e n t a  r e a d i l y  and  t o  c a u s e  b i r t h  
d e f e c t s  whe rT  adm i n i s t e r e d  i n  l a r g e  d o s e s  t o  e x p e r im e n t a l_ a n im a ls #  no 
a d e q u a te  c l i n i c a l  s t u d i e s  h a v e  b e e n - e a r r i e d  o u t  t o  d e t e rm in e  i f  
m a r i ju a n a  u s e  c a n  harm  th e  human f e t u s .  T h e re  i s  n o  c o n c lu s i v e  
e v id e n c e  o f  t e r a t o g e n i c i t y  i n  human o f f s p r i n g #  b u t  a  s l o w ly  d e v e lo p in g  
o r  l o w - l e v e l  e f f e c t  m ig h t be u n d e te c t e d  by t h e  s t u d i e s  d o n e  s o  f a r .
The e f f e c t s  o f  m a r i ju a n a  o n  r e p r o d u c t i v e  f u n c t i o n  and  o n  t h e  f e t u s  
a r e  u n c le a r ;  t h e y  may p r o v e  t o  b e  n e g l i g i b l e #  b u t  f u r t h e r  r e s e a r c h  t o  
e s t a b l i s h  o r  r u l e  o u t  su ch  e f f e c t s  w o u ld  b e  o f  g r e a t  im p o r t a n c e .
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W hat# t h e n ,  d id  we l e a r n  f r o m  o u r  r e v ie w  o f  th e  p u b l i s h e d  
s c i e n t i f i c  l i t e r a t u r e ?  Num erous a c u te  e f f e c t s  h a v e  b een  d e s c r ib e d  in  
a n im a ls #  i n  i s o l a t e d  c e l l s  and t i s s u e s ,  and in  s t u d i e s  o f  human 
v o lu n t e e r s ;  c l i n i c a l  and  e p id e m i o lo g i c a l  o b s e r v a t i o n s  a l s o  h ave  b een  
r e p o r t e d .  T h is  i n f o rm a t i o n  i s  b r i e f l y  su m m a rize d  i n  t h e  f o l lo w i n g  
p a r a g r a p h s .

i n f o r m a t i o n  a b o u t  the  e f f e c t s  o f  m a r i j u a n a  u s e  o n  h e a l t h ,  b o t h  in the

lo n g  a n d  s h o r t  term.

EFFECTS ON THE NERVOUS SYSTEM AND ON BEHAVIOR

We c a n  s a y  w i t h  c o n f id e n c e  t h a t  m a r i jv / in a  p r o d u c e s  a c u te  e f f e c t s  o n  
th e  b r a i n ,  i n c lu d in g  c h e m ic a l and  e L . c t r o p h y s i o l o g i c a l  c h a n g e s . I t s  
m o s t c l e a r l y  e s t s b l i u h e d  a c u te  e f f e c t s  a r e  o n  m e n ta l f u n c t i o n s  and 
b e h a v i o r .  W ith  a s e v e r i t y  d i r e c t l y  r e l a t e d  t o  d o s e ,  m a r i j u a na im p a i r s  
m o to r  c o o r d i n a t i o n  and  a f f e c t s  t r a c k in g  a b i l i t y  and  s e n s o r y  and 
p e r c e p t u a l  f u n c t i o n s  im p o r t a n t  f o r  s a f e  d r i v i n g  and  th e  o p e r a t i o n  o f  
o t h e r  m a c h in e s ; i t  a l s o  im p a i r s  s h o r t - t e rm  mem o ry  and  s lo w s l e a r n i n g . 
O th e r  a c u t e  e f f e c t s  i n c lu d e  f e e l i n g s  o f  e u p h o r i a  and  o t h e r  mood 
c h a n g e s ,  b u t  t h e r e  o l s o  a r e  d i s t u r b i n g  m e n t a l p h en om en a , su ch  aa  
b r i e f  p e r i o d s  o f  a n x i e t y ,  c o n f u s i o n , ,  o r  p s y c h o s i s .

T h e re  i s  n o t  y e t  a n y  c o n c lu s i v e  e v id e n c e  a s  t o  w h e th e r p r o lo n g e d  
u s e  o f  m a r i ju a n a  c a u s e s  p e rm a n e n t c h a n g e s  i n  th e  n e r v o u s  s y s tem  o r  
s u s t a in e d  im p a irm e n t  o f  b r a i n  f u n c t i o n  an d  b e h a v io r  i n  human b e in g s .
I n  a  few  u n c o n f i rm e d  s t u d i e s  i n  e x p e r im e n t a l  a n im a ls ,  im p a irm e n t o f  
l e a r n i n g  and  c h a n g e s  i n  e l e c t r i c a l  b r a in -w a v e  r e c o r d i n g s  h a v e  b een  
o b s e r v e d  s e v e r a l  m on th s  a f t e r  th e  c e s s a t i o n  o f  c h r o n i c  a d m in i s t r a t i o n  
o f  m a r i ju a n a .  I n  t h e  ju d g m e n t o f  t h e  c o m m it t e e , w id e ly  c i t e d  s t u d i e s  
p u r p o r t i n g  t o  d e m o n s t r a t e  t h a t  m a r i ju a n a  a f f e c t s  th e  g r o s s  and 
m ic r o s c o p ic  s t r u c t u r e  o f .  th e  human o r  m onkey b r a i n  a r e  n o t  c o n v in c in g ;  
much m o re  w ork  i s  n e ed ed  t o  s e t t l e  t h i s  im p o r t a n t  p o i n t .

C h r o n ic  r e l a t i v e l y  h e a v y  u s e  o f  m a r i ju a n a  i s  a s s o c i a t e d  w ith  
b e h a v i o r a l  d y s f u n c t i o n  and m e n ta l d i s o r d e r s  i n  human b e in g s ,  b u t 
a v a i l a b l e  e v id e n c e  d o e s  n o t  e s t a b l i s h  i f  m a r i ju a n a  u s e  u n d e r  t h e s e  
c i r c u m s t a n c e s  i s  a  c a u s e  o r  a r e s u l t  o f  t h e  m e n ta l c o n d i t i o n .  T h e re  
a r e  s i m i l a r  p r o b le m s  i n  i n t e r p r e t i n g  th e  e v id e n c e  l i n k i n g  th e  u se  o f  
m a r i ju a n a  t o  s u b s e q u e n t  u s e  o f  o t h e r  i l l i c i t  d r u g s ,  su c h  a s  h e r o i n  o r  
c o c a i n e .  A s s o c i a t i o n  d o e s  n o t  p r o v e  a  c a u s a l  r e l a t i o n ,  and th e  u se  
o f  m a r i ju a n a  may m e r e ly  be s y m p to m a t ic  o f  an  u n d e r ly i n g  d i s p o s i t i o n  
t o  u s e  p s y c h o a c t i v e  d r u g s  r a t h e r  th a n  a " s t e p p in g  s t o n e "  t o  
in v o lv e m e n t  w i th  m o re  d a n g e ro u s  s u b s t a n c e s .  I t  i s  a l s o  d i f f i c u l t  t o  
s o r t  o u t  t h e  r e l a t i o n s h i p  b e tw e en  u s e  o f  m a r i ju a n a  an d  t h e  c om p le x  
sym ptom s known a s  t h e  a m o t i v a t i o n a l  s y n d rom e . S e l f - s e l e c t i o n  anc* 
e f f e c t s  o f  t h e  d ru g  a r e  p r o b a b ly  b o th  c o n t r i b u t i n g  t o  t h e  
m o t i v a t i o n a l  p r o b le m s  s e e n  i n  s a n e  c h r o n i c  u s e r s  o f  m a r i ju a n a .

T h u s , t h a  lo n g - t e rm  e f f e c t s  o f  m a r i ju a n a  o n  t h e  human b r a i n  and  
o n  human b e h a v io r  re m a in  t o  be d e f i n e d .  A lth o u g h  we h a v e  no 
c o n v in c in g  e v id e n c e  t h u s  f a r  o f  a n y  e f f e c t s  p e r s i s t i n g  i n  human 
b e in g s  a f t e r  c e s s a t i o n  o f  d ru g  u s e ,  t h e r e  may w e l l  b e  s u b t l e  b u t 
im p o r t a n t  p h y s i c a l  an d  p s y c h o lo g i c a l  c o n s e q u e n c e s  t h a t  h a v e  n o t  b een  
r e c o g n i z e d .



S U M M A R Y

The I n s t i t u t e  o f  M e d ic in e  (IOM ) o f  th e  N a t i o n a l  Academy o f  S c ie n c e s  
haa c o n d u c te d  a  1 5 -m o n th  a tu d y  o f  th e  h e a l t h - r e l a t e d  e f f e c t s  o f  
m a r i ju a n a ,  a t  t h e  r e q u e s t  o f  th e  S e c r e t a r y  o f  H e a lt h  and Human 
S e r v i c e s  tn d  t h e  D i r e c t o r  o f  t h e  N a t i o n a l  I n s t i t u t e s  o ?  H e a l t h .  The 
IOM a p p o in t e d  a  2 2 -m em ber c o m m it te e  t o :

a n a ly z e  e x i s t i n g  s c i e n t i f i c  e v id e n c e  b e a r in g  on  t h e  p o s s i b l e  
h a z a rd s  t o  th e  h e a l t h  and s a f e t y  o f  u s e r s  o f  m a r i ju a n a ;

* a n a ly z e  d a t a  c o n c e rn in g  t h e  p o s s i b l e  t h e r a p e u t i c  v a lu e  and  
h e a l t h  b e n e f i t s  o f  m a r i ju a n a ;

* a s s e s s  f e d e r a l  r e s e a r c h  p r o g r a m s  i n  m a r i ju a n a ;
* i d e n t i f y  p r o m is in g  new r e s e a r c h  d i r e c t i o n s ,  and make 

s u g g g e s t io n s  zo  im p ro v e  t h e  q u a l i t y  and  u s e f u ln e s s  o f  f u t u r e  
r e s e a r c h ;  and

* d raw  c o n c lu s i o n s  f r o m  t h i s  r e v ie w  t h a t  w ou ld  a c c u r a t e l y  
assess t h e  l i m i t s  o f  p r e s e n t  k n ow le d g e  and  t h e r e b y  p r o v i d e  a  f a c t u a l ,  
s c i e n t i f i c  b a s i s  f o r  th e  d e v e lo p m e n t  o f  f u t u r e  g o v e rn m e n t p o l i c y .

T h i s  A s se s sm en t o f  k n ow le d g e  o f  t h e  h e a l t h - r e l a t e d  e f f e c t s  o f  
m a r i ju a n a  i s  im p o r t a n t  and  t im e ly  b e c a u s e  m a r i ju a n a  i s  now t h e  m o s t 
w id e ly  u s e d  o f _ a 1 1  t h e  i l l i c i t  d r u g s  a v a i l a b l e  in  th e  Uni t e d  S t a t e s . 
In  1 9 7 9 ,  m o re  th a n  50  m i l l i o n  p e r s o n s  had  t r i e d  i t  a t  l e a s t  o n c e .  
T h e re  h a s  b e en  a  s t e e p  r i s e  i n  i t s  u s e  d u r in g  th e  p a s t  d e c a d e , 
p a r t i c u l a r l y  among a d o le s c e n t s  and  y o u n g  a d u l t s ,  a l t h o u g h  t h e r e  h a s  
been  a l e v e l i n g - o f f  i n  i t s  o v e r a l l  u a e  among h ig h  s c h o o l  s e n i o r s  i n  
th e  p a s t  2 o r  3 y e a r s  and a s m a l l  d e c l i n e  i n  t h e  p e r c e n t a g e  o f  
s e n i o r s  who u s e  i t  f r e q u e n t l y .  A lth o u g h  s u b s t a n t i a l l y  m o te  h ig h  
schoo l  s t u d e n t s  h a v e  u s e d a l c o h o l  t h a n  h a v e  e v e r  u s e d  m a r i ju a n a ,  m o re  
h ig h  s c h o o l  s e n i o r *  u s e  m a r i ju a n a  o o  a  d a i l y  o r  n e a r - d a i l y  b a s i s  (9  
p e r c e n t )  th a n  a l e c h o l  ( 6  p e r c e n t ) .  Much o f  t h e  h e a v y  u s e  o f  
m a r i ju a n a ,  u n l i k e  a l c o h o l ,  t a k e s  p la c e  i n  s c h o o l ,  w h e re  e f f e c t s  on  - 
b e h a v i o r ,  c o g n i t i o n ,  and  p s y c h o m o to r  p e r fo rm a n c e  c a n  be  p a r t i c u l a r l y  
d i s t u r b i n g . U n l i k e  a l c o h o l ,  whi c h  i a  r a p i d l y  m etabo l i z ed  and 
e l im i n a t e d _ f r o a  th e  b o d y , t h e  p s y c h o a c t i v e  c om p on en ts  o f  m a r i ju a n a  
p e r s i s t  i n  t h e  b od y  f o r  a  lo n g  t im e .  S i m i l a r  t o  a l c o h o l ,  c o n t in u e d  
u se  o f 'm a r i ju a n a  may c a u s e  t o l e r a n c e  an d  d e p e n d e n c e . F o r  a l l  t h e s e  
r e a s o n s ,  i t  i s  im p e r a t i v e  t h a t  we h a v e  r e l i a b l e  and d e t a i l e d
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S U M M A R Y

The I n s t i t u t e  of  M e d ic in e  (IOM ) o f  t h e  N a t i o n a l  Academy o f  S c ie n c e s  
h a s  c o n d u c te d  a  1 5 -m o n th  s t u d y  o f  t h e  h e a l t h - r e l a t e d  e f f e c t s  o f  
m a r i ju a n a ,  * t  t h e  r e q u e s t  o f  t h e  S e c r e t a r y  o f  H e a l t h  and Human 
S e r v i c e s  and  t h e  D i r e c t o r  o f  t h e  N a t i o n a l  I n s t i t u t e s  o f  H e a lt h .  T he  
IOM a p p o in t e d  a  22 -m em ber c o m m it t e e  t o :

a n a ly z e  e x i s t i n g  s c i e n t i f i c  e v id e n c e  b e a r i n g  on  th e  p o s s i b l e  
h a z a r d s  t o  th e  h e a l t h  and s a f e t y  o f  u s e r s  o f  m a r i ju a n a ;

* a n a ly z e  d a t a  c o n c e rn in g  t h e  p o s s i b l e  t h e r a p e u t i c  v a lu e  and  
h e a l t h  b e n e f i t s  o f  m a r i ju a n a ;

* a s s e s s  f e d e r a l  r e s e a r c h  p ro g r a m s  i n  m a r i ju a n a ;
i d e n t i f y  p r o m is in g  new r e s e a r c h  d i r e c t i o n s , and make

s u g g g e s t io n s  zo  im p ro v e  th e  q u a l i t y  an d  u s e f u ln e s s  o f  f u t u r e  
r e s e a r c h ;  and

d ra w  c o n c lu s i o n s  f r o m  t h i s  r e v i e w  t h a t  w o u ld  a c c u r a t e ly  
assess t h e  l i m i t s  o f  p r e s e n t  k n o w le d g e  and  t h e r e b y  p r o v i d e  a f a c t u a l ,  
s c i e n t i f i c  b a s i s  f o r  th e  d e v e lo p m e n t  o f  f u t u r e  g o v e rn m e n t p o l i c y .

T h i s  a s s e s s m e n t  o f  k n ow le d g e  o f  t h e  h e a l t h  - r e l a t e d  e f f t c t s  o f  
m a r i ju a n a  i s  im p o r t a n t  and t im e l y  b e c a u s e  m a r i ju a n a  i s  now th e  m o s t 
widely u sed  o f  j * l l  t h e  i l l i c i t  d r u g s  a v a i l a b l e  I n  th e  Uni t e d  S t a t e s . 
In  1 9 7 9 ,  m o re  th a n  50  m i l l i o n  p e r s o n s  h ad  t r i e d  i t  a t  l e a s t  o n c e . 
T h e re  h a s  b e en  a  s t e e p  r i s e  i n  i t s  u s e  d u r in g  t h e  p a s t  d e c a d e , 
p a r t i c u l a r l y  among a d o le s c e n t s  a n d  y o u n g  a d u l t s ,  a l t h o u g h  t h e r e  h a s  
been  a l e v e l i n g - o f f  i n  i t s  o v e r a l l  u s e  among h ig h  s c h o o l  s e n i o r s  in  
th e  p a s t  2  o r  3 y e a r s  and a s m a l l  d e c l i n e  i n  th e  p e r c e n t a g e  o f  
s e n i o r s  who u s e  i t  f r e q u e n t l y .  A lt h o u g h  s u b s t a n t i a l l y  a o s e  h ig h  
sch oo l  s t u d e n t s  h a v e  u sed  a l c o h o l  t h a n  h a v e  a v e r  u s e d  m a r i ju a n a ,  s o r e  
h ig h  s c h o o l  s e n i o r s  u s e  s a r i j u a n a  o n  a  d a i l y  o r  n e a r - d a i l y  b a s i s  (9  
p e r c e n t )  t h a n  a l c o h o l  (S  p e r c e n t ) .  Much o f  th e  h e a v y  u s e  o f  
m a r i ju a n a ,  u n l i k e  a l c o h o l ,  t a k e s  p la c e  i n  s c h o o l ,  w h e re  e f f e c t s  on  - 
b e h a v i o r ,  c o g n i t i o n ,  and p s y c h c m o to r  p e r fo rm a n c e  c a n  be p a r t i c u l a r l y  
d i s t u r b i n g . U n l i k e  a l c o h o l ,  whi c h  i a  r a p i d l y  m e tab o l i z ed  and 
e l im in a t e d  f r o m  th e  b o d y , th e  p s y c h o a c t i v e  c om p on en ts  o f  m a r i ju a n a  
p e r s i s t  i n  t h e  b o d y  f o r  a lo n g  t im e .  S i m i l a r  t o  a l c o h o l ,  c o n t in u e d  
u se  o f  M a r i ju a n a  may c a u s e  t o l e r a n c e  an d  d e p e n d e n c e . F o r  a l l  t h e s e  
r e a s o n s ,  i t  i s  im p e r a t i v e  t h a t  we h a v e  r e l i a b l e  and  d e t a i l e d
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W h a t , t h e n ,  d id  we l e a r n  f r o m  o u r  r e v ie w  o f  th e  p u b l i s h e d  
s c i e n t i f i c  l i t e r a t u r e ?  N um erous a c u te  e f f e c t s  h a v e  been d e s c r i b e d  i n  
a n im a ls ,  i n  i s o l a t e d  c e l l s  and t i s s u e s ,  and  in  s t u d i e s  o f  human 
v o lu n t e e r s ;  c l i n i c a l  a n d  e p i d e m i o lo g i c a l  o b s e r v a t i o n s  a l s o  h a v e  b e en  
r e p o r t e d .  T h is  i n f o r m a t i o n  i s  b r i e f l y  su m m a riz e d  in  th e  f o l l o w i n g  
p a r a g r a p h s .

i n f o r m a t i o n  a b o u t  t h e  e f f e c t s  o f  m a r i j u a n a  u s e  o n  health, b o t h  in th e

l o n g  and  s h o r t  term.

EFFECTS ON THE NERVOUS SYSTEM AND ON BEHAVIOR

We c a n  s a y  w ith  c o n f i d e n c e  t h a t  m a r i ju a n a  p r o d u c e s  a c u te  e f f e c t s  o n  
t h e  b r a i n ,  in c lu d in g  c h e m ic a l  and  e l e c t r o p h y s i o l o g i c a l  c h a n g e s .  I t s  
m o s t c l e a r l y  e s t a b l i s h e d  a c u t e  e f f e c t s  a r e  o n  m e n ta l f u n c t i o n s  and 
b e h a v i o r .  W ith  a s e v a r i t y  d i r e c t l y  r e l a t e d  t o  d o s e ,  m a r i j u a na  im p a i r s  
m o to r  c o o r d i n a t i o n  and  a f f e c t s  t r a c k in g  a b i l i t y  and  a e n a o ry ~ a n d  
p e r c e p t u a l  f u n c t i o n s  im p o r t a n t  f o r  s a f e  d r i v i n g  and  th e  o p e r a t i o n  o f  
o t h e r  m a c h in e s ; i t  a l s o  im p a i r s  s h o r t - t e rm  memory and  s lo w s  l e a r n i n g . 
O t h e r  a c u t e  e f f e c t s  i n c lu d e  f e e l i n g s  o f  e u p h o r i a  and o t h e r  mood 
c h a n g e s ,  b u t  t h e r e  a l s o  a r e  d i s t u r b i n g  m e n t a l ph en om ena , s u c h  a s  
b r i e f  p e r i o d s  o f  a n x ie t y ,  c o n f u s i o n , ,  o r  p s y c h o s i s .

T h e re  i s  n o t  y e t  a n y  c o n c lu s i v e  e v id e n c e  a s  t o  w h e th e r p r o lo n g e d  
u s e  o f  m a r i ju a n a  c a u s e s  p e rm a n e n t  changes* i n  th e  n e rv o u s  s y s te m  o r  
s u s t a in e d  im p a irm e n t o f  b r a i n  f u n c t i o n  an d  b e h a v io r  i n  human b e in g s .
I n  a  few  u n c o n fi rm e d  s t u d i e s  i n  e x p e r im e n t a l  a n im a ls ,  im p a irm e n t  o f  
l e a r n i n g  and  ch ang es  i n  e l e c t r i c a l  b r a in -w a v e  r e c o r d i n g s  h a v e  b e en  
o b s e r v e d  s e v e r a l  m on th s a f t e r  t h e  c e s s a t i o n  o f  c h r o n i c  a d m in i s t r a t i o n  
o f  m a r i ju a n a .  I n  th e  ju d g m e n t  o f  th e  c o m m it t e e ,  w id e ly  c i t e d  s t u d i e s  
p u r p o r t i n g  t o  d e m o n s t r a t e  t h a t  m a r i ju a n a  a f f e c t s  th e  g r o s s  an d  
m ic r o s c o p ic  s t r u c t u r e  o f .  t h e  human o r  m onkey b r a i n  a r e  n o t  c o n v i n c i n g ;  
much m o re  w o rk  i s  n eed ed  t o  s e t t l e  t h i s  im p o r t a n t  p o i n t .

C h r o n i c  r e l a t i v e l y  h e a v y  u s e  o f  m a r i ju a n a  i s  a s s o c i a t e d  w i t h  
b e h a v i o r a l  d y s f u n c t i o n  an d  m e n t a l d i s o r d e r s  i n  human b e in g s ,  b u t  
a v a i l a b l e  e v id e n c e  d o e s  n o t  e s t a b l i s h  i f  m a r i ju a n a  u s e  u n d e r t h e s e  
c i r c u m s t a n c e s  i s  a  c a u s e  o r  a r e s u l t  o f  t h e  m e n t a l c o n d i t i o n .  T h e re  
a r e  s i m i l a r  p ro b le m s  i n  i n t e r p r e t i n g  t h e  e v id e n c e  l i n k i n g  th e  u s e  o f  
m a r i ju a n a  t o  s u b s e q u e n t u s e  o f  o t h e r  i l l i c i t  d r u g s ,  su ch  a s  h e r o i n  o r  
c o c a i n e .  A s s o c i a t i o n  d o e s  n o t  p r o v e  a c a u s a l  r e l a t i o n ,  and t h e  u se  
o f  m a r i ju a n a  may m e r e ly  b e  s y m p to m a t ic  o f  a n  u n d e r ly i n g  d i s p o s i t i o n  
t o  u s e  p s y c h o a c t i v e  d r u g s  r a t h e r  t h a n  a " s t e p p in g  a t o n e ” t o  
in v o lv e m e n t  w ith  m ore d a n g e r o u s  s u b s t a n c e s .  I t  i s  a l s o  d i f f i c u l t  t o  
s o r t  o u t  t h e  r e l a t i o n s h i p  b e tw e e n  u s e  o f  m a r i ju a n a  and  th e  c o m p le x  
sym ptom s known a s  th e  a m o t i v a t i o n a l  s y n d ro m e . S e l f - s e l e c t i o n  and  
e f f e c t s  o f  t h e  d ru g  a r e  p r o b a b ly  b o th  c o n t r i b u t i n g  t o  th e  
m o t i v a t i o n a l  p ro b le m s  s e e n  i n  some c h r o n i c  u s e r s  o f  m a r i ju a n a .

T h u s , t h e  lo n g - t e rm  e f f e c t s  o f  m a r i ju a n a  o n  t h e  human b r a i n  an d  
o n  human b e h a v io r  re m a in  t o  b e  d e f i n e d .  A lth o u g h  we h ave  no 
c o n v in c in g  e v id e n c e  t h u s  f a r  o f  a n y  e f f e c t s  p e r s i s t i n g  i n  human 
b e in g s  a f t e r  c e s s a t i o n  o f  d r u g  u a e ,  t h e r e  may w e l l  b e  s u b t le  b u t  
im p o r t a n t  p h y s i c a l  and p s y c h o l o g i c a l  c o n s e q u e n c e s  t h a t  have  n o t  b e en  
r e c o g n i z e d .
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EFFECTS ON THE CARDIOVASCULAR AND RESPIRATORY SYSTEMS

T h e re  i s  g o od  e v id e n c e  t h a t  t h e  sm ok in g  o f  m a r i ju a n a  u s u a l l y  c a u s e s  
a c u te  .c h a n g e s  i n  t h e  h e a r t  and  c i r c u l a t i o n t h a t _ a ;e . .  c h a r a c t e r  is t ic _ _ o _ f 
s t r e s s / b u t  t h e r e  i s  no e v id e n c e  to "  i n d i c a t e  t h a t  a p e rm a n e n t ly  
d e l e t e r i o u a  e f f e c t  o n  th e  n o rm a l c a r d i o v a s c u la r  s y s tem  o c c u r s .  T h e re  
i s  g o od  e v id e n c e  t o  show t h a t  ma r i j u a n a  i n c r e a s e s  th e  wor k  o f  th e  
h e a r t , u s u a l l y  by r a i s i n g  h e a r t  r a t e  and, i n  s a n e  p e r s o n s /  by r a i s i n g  
b lo o d  p r e s s u r e . T h is  r i s e  i n  w o rk lo a d  p o s e s  a  t h r e a t  t o  p a t i e n t s  
w i th  h y p e r t e n s i o n /  c e r e b r o v a s c u la r  d i s e a s e /  and  c o r o n a r y  
a t h e r o s c l e r o s i s .

A c u te  e x p o s u re  t o  m a r i ju a n a  smoke g e n e r a l l y  e l i c i t s  b r o n c h o -  
d i l a t i o n ;  c h r o n ic  h e a v y  sm ok in g  o f  m a r i ju a n a  c a u s e s  in f la m m a t io n  and  
p r e - n e o p la s t i c  c h an g e a  i n  t h e  a i rw a y s /  s i m i l a r  t o  t h o s e  p ro d u c e d  by 
sm ok in g  o f  t o b a c c o .  M a r i ju a n a  sm oke i s  a c o m p le x  m ix t u r e  t h a t  n o t  
o n ly  h a s  many c h e m ic a l c om p on en ts  ( i n c lu d i n g  c a rb o n  m on o x id e  and 
" t a r " )  and b i o l o g i c a l  e f f e c t s  s i m i l a r  t o  t h o s e  o f  t o b a c c o  sm oke/ b u t  
a l s o  some u n iq u e  i n g r e d i e n t s .  T h is  s u g g e s t s  th e  s t r o n g  p o s s i b i l i t y  
t h a t  p r o lo n g e d  h e a v y  sm ok ing  o f  m a r i ju a n a /  l i k e  t o b a c c o /  w i l l  l e a d  t o  
c a n c e r  o f  th e  r e s p i r a t o r y  t r a c t  and  t o  s e r i o u s  im p a irm e n t  o f  lu n g  
f u n c t i o n .  A lth o u g h  t h e r e  { e v id e n c e  o f  im p a i r e d  lu n g  f u n c t i o n  i n  
c h r o n ic  s r jo k e r s #  n o  d i r e c t  c o n f i r m a t i o n  o f  t h e  l i k e l i h o o d  o f  c a n c e r  
h a s  y e t  b een  p r o v i d e d /  p o s s i b l y  b e c a u s e  m a r i ju a n a  h a s  b e e n  w id e ly  
sm oked in  t h i s  c o u n t r y  f o r  o n l y  a b o u t  2 0  y e a r s /  and d a t a  h a v e  n o t  
been  c o l l e c t e d  s y s t e m a t i c a l l y  i n  o t h e r  c o u n t r i e s  w i th  a  much lo n g e r  
h i s t o r y  o f  h e a v y  m a r i ju a n a  u s e .

EFFECTS ON THE REPRODUCTIVE SYSTEM AND ON CHROMOSOMES

A lth o u g h  s t u d i e s  i n  a n im a ls  h a v e  shown t h a t  t - 9 -T H C  ( t h e  m a jo r  
p s y c h o a c t i v e  c o n s t i t u e n t  o f  m a r i ju a n a )  lo w e r s  t h e  c o n c e n t r a t i o n  in  
b lo o d  se rum  o f  p i t u i t a r y  h o rm on e s  ( g o n a d o t r o p i n s )  t h a t  c o n t r o l  
r e p r o d u c t i v e  f u n c t i o n s /  i t  i s  n o t  known i f  t h e r e  i s  a d i r e c t  e f f e c t  
on  r e p r o d u c t i v e  t i s s u e s .  D e l t a - 9 -THC a p p e a r s  t o  h a v e  a  m od e s t 
r e v e r s i b l e  s u p p r e s s iv e  e f f e c t  o n  sp e rm  p r o d u c t i o n  i n  m en , b u t  t h e r e  
i s  no  p r o o f  t h a t  i t  h a s  a d e l e t e r i o u s  e f f e c t  o n  m a le  f e r t i l i t y .
E f f e c t s  o n  human fe m a le  h o rm o n a l f u n c t i o n  h a v e  b e en  r e p o r t e d /  b u t  th e  
e v id e n c e  i a  n o t  c o n v in c in g .  H ow eve r/ t h e r e  i s  c o n v in c in g  e v id e n c e  
t h a t  m a r i ju a n a  i n t e r f e r e s  w i t h  o v u l a t i o n  i n  f e m a le  m on k e y s . No 
s a t i s f a c t o r y  s t u d i e s  o f  t h e  r e l a t i o n  b e tw e en  u a e  o f  m a r i ju a n a  and  
f e m a le  f e r t i l i t y  and  c h i l d - b e a r i n g  h a v e  b e en  c a r r i e d  o u t .  A lth o u g h  
A -9 - THC i s  known t o  c r o s s  t h e  p la c e n t a  r e a d i l y  and  t o  c a u s e  b i r t h  
d e fe c t s  when  adm in i s t e r e d  i n  l a r g e  d o s e s  t o  e x p e r im e n t a l  a n im a ls ,  no 
a d e q u a te  c l i n i c a l  s t u d i e s  h a v e  b e e n ~ c ! r r iW  o u t  t o  d e t e rm in e  i f  
m a r i ju a n a  u s e  c a n  harm  th a  human f e t u s .  T h e re  i s  n o  c o n c lu s i v e  
e v id e n c e  o f  t e r a t o g e n i c i t y  i n  human o f f s p r i n g /  b u t  a s l o w ly  d e v e lo p in g  
o r  l o w - l e v e l  e f f e c t  m ig h t b e  u n d e te c t e d  b y  t h e  s t u d i e s  d o n e  s o  f a r .
The e f f e c t s  o f  m a r i ju a n a  o n  r e p r o d u c t i v e  f u n c t i o n  and  o n  t h e  f e t u s  
a r e  u n c le a r ;  t h e y  may p r o v e  t o  b e  n e g l i g i b l e /  b u t  f u r t h e r  r e s e a r c h  t o  
e s t a b l i s h  o r  r u l e  o u t  su ch  e f f e c t s  w o u ld  b e  o f  g r e a t  im p o r t a n c e .



Bk  v '

E x t r a c t s  f r o m  m a r i ju a n a  sm oke p a r t i c u l a t a s  (■ ta r" ) h a v e  b een  
fo u n d  t o  p r o d u c e  d o s e - r e l a t e d  m u t a t io n s  i n  b a c t e r i a ;  h ow ev e r#  
4 - 9 -T B C , by i t s e l f /  i s  n o t  m u ta g e n ic .  M a r i ju a n a  and  A -9-TH C  d o  
n o t  a p p e a r  t o  b r e a k  c h rom o som e s , b u t  m a r i ju a n a  may a f f e c t  ch rom osom e 
s e g r e g a t i o n  d u r i n g  c e l l  d i v i s i o n /  r e s u l t i n g  i n  a n  a b n o rm a l num ber o f  
c h ro m o som es i n  d a u g h t e r  c e l l s .  A lth o u g h  t h e s e  r e s u l t s  a r e  o f  
c o n c e r n /  t h e i r  c l i n i c a l  s i g n i f i c a n c e  i a  u n kn ow n .

THE IMMUNE SYSTEM

S i m i l a r  l i m i t a t i o n s  e x i s t  i n  o u r  u n d e r s t a n d in g  o f  t h e  e f f e c t s  o f  
m a r i ju a n a  o n  o t h e r  b o d y  s y s t e m s .  F o r  e x a m p le /  same s t u d i e s  o f  th e  
immune s y s te m  d e m o n s t r a t e  a  m i ld ,  im m u n o su p p re s s a n t  e f f e c t  o n  human 
b e i n g s ,  b u t  o t h e r  s t u d i e s  show  no  e f f e c t .

THERAPEUTIC POTENTIAL

The  c o m m it te e  a l s o  h a s  e x am in e d  t h e  e v id e n c e  o n  t h e  t h e r a p e u t i c  
e f f e c t s  o f  m a r i ju a n a  i n  a v a r i e t y  o f  m e d ic a l  d i s o r d e r s .  P r e l im i n a r y  
s t u d i e s  s u g g e s t  t h a t  m a r i ju a n a  and  i t s  d e r i v a t i v e s  o r  a n a lo g u e s  m ig h t 
be u s e f u l  i n  t h e  t r e a tm e n t  o f  th e  r a i s e d  i n t r a o c u l a r  p r e s s u r e  o f  
g la u c o m a /  i n  t h e  c o n t r o l  o f  t h e  s e v e r e  n a u s e a  an d  v o m i t in g  c a u s e d  by 
c a n c e r  c h e m o th e r a p y /  an d  i n  t h e  t r e a tm e n t  o f  a s th m a . T h e re  a l s o  i s  
some p r e l im i n a r y  e v id e n c e  t h a t  a m a r i ju a n a  c o n s t i t u e n t  ( c a n n a b i d i o l )  
m ig h t  b e  h e l p f u l  i n  t h e  t r e a tm e n t  o f  c e r t a i n  t y p e s  o f  e p i l e p t i c  
s e i z u r e s /  a s  w e l l  a s  f o r  s p a s t i c  d i s o r d e r s  and  o t h e r  n e r v o u s  s y s te m  
d i s e a s e s .  O u t/ i n  t h e s e  an d  a l l  o t h e r  c o n d i t i o n s ,  much m o re  w o rk  i s  
n e e d e d . B e c a u s e  m a r i ju a n a  and  A -9-TH C  o f t e n  p r o d u c e  t r o u b le s o m e  
p s y c h o t r o p i c  o r  c a r d i o v a s c u l a r  s i d e - e f f e c t s  t h a t  l i m i t  t h e i r  
t h e r a p e u t i c  u s e f u ln e s s ,  p a r t i c u l a r l y  i n  o l d e r  p a t i e n t s ,  t h e  g r e a t e s t  
t h e r a p e u t i c  p o t e n t i a l  p r o b a b ly  l i e s  i n  t h e  u s e  o f  s y n t h e t i c  a n a lo g u e s  
o f  m a r i ju a n a  d e r i v a t i v e s  w i t h  h ig h e r  r a t i o s  o f  t h e r a p e u t i c  t o  
u n d e s i r a b le  e f f e c t s .

THE NEED FOR MORE RESEARCH ON MARIJUANA

The e x p la n a t i o n  f o r  a l l  o f  t h e s e  u n a n sw e re d  q u e s t i o n s  i s  i n s u f f i c i e n t  
r e s e a r c h .  We n e ed  t o  know much m o re  a b o u t  th e  m e t a b o lis m  o f  th e  
v a r i o u s  m a r i ju a n a  c h e m ic a l com pound s and  t h e i r  b i o l o g i c  e f f e c t s .
T h i s  w i l l  r e q u i r e  many m o re  s t u d i e s  i n  a n im a ls ,  w i t h  p a r t i c u l a r  
e m p h a s is  o n  subhum an p r im a t e s .  B a s i c  p h a rm a c o lo g ic  i n f o r m a t i o n  
o b t a i n e d  i n  a n im a l e x p e r im e n t s  w i l l  u l t i m a t e l y  h a v e  t o  b e  t e s t e d  in  
c l i n i c a l  s t u d i e s  o n  human b e in g s .

U n t i l  1 0  o r  1 5  y e a r s  a g o ,  t h e r e  w as v i r t u a l l y  n o  s y s t e m a t i c ,  
r i g o r o u s l y  c o n t r o l l e d  r e s e a r c h  o n  t h e  human h e a l t h - r e l a t e d  e f f e c t s  o f  
m a r i ju a n a  and  i t s  m a jo r  c o n s t i t u e n t s .  E v en  now , when s t a n d a r d i z e d  
m a r i ju a n a  and  p u r e  s y n t h e t i c  c a n n a b in o id s  a r a  a v a i l a b l e  f o r  
e x p e r im e n t a l  s t u d i e s ,  and  g o o d  q u a l i t a t i v e  m e th o d s  e x i s t  f o r  th e



5
m ea su rem en t o f  A -9-THC  and i t s  m e t a b o l i t e s  i n  b ody  f l u i d s ,  w e l l -  
d e s ig n e d  a t u d i a s  on  human b a in g s  a r a  r e l a t i v a l y  f e v .  T h e ra  a r a  
d i f f i c u l t i a s  i n  s t u d y in g  t h a  c l i n i c a l  e f f a c t s  o f  m a r i ju a n a  i n  human 
b a in g s ,  p a r t i c u l a r l y  th a  a f f a c t s  o f  lo n g - t e rm  u s a .  And y a t ,  w i th o u t  
su ch  s t u d i a s  th a  d e b a ta  a b o u t  t h a  s a f e t y  o r  h a z a rd  o f  m a r i ju a n a  w i l l  
re m a in  u n r e s o lv e d .  P r o s p e c t i v e  c o h o r t  s t u d i e s ,  a s  w e l l  a s  r e t r o ­
s p e c t i v e  c a n e - c o n t r o l  s t u d i a s ,  w o u ld  b e  u s e f u l  i n  i d e n t i f y i n g  lo n g ­
te rm  b e h a v i o r a l  and  b i o l o g i c a l  c o n s e q u e n c e s  o f  m a r i ju a n a  u s e .

The f e d e r a l  in v e s tm e n t  i n  r e s e a r c h  o n  t h e  h e a l t h - r e l a t e d  e f f e c t s  
o f  m a r i ju a n a  h a s  b e en  s m a l l ,  b o th  i n  r e l a t i o n  t o  th e  e x p e n d i t u r e  on  
o t h e r  i l l i c i t  d r u g s  and  i n  a b s o lu t e  t e rm s .  The c o m m it te e  c o n s i d e r s  
t h a  r e s e a r c h  p a r t i c u l a r l y  in a d e q u a t e  when v iew ed  i n  l i g h t  o f  th e  
e x t e n t  o f  m a r i ju a n a  u s e  i n  t h i s  c o u n t r y ,  e s p e c i a l l y  by  young  p e o p le .  
Wc b e l i e v e  t h e r e  s h o u ld  be a g r e a t e r  in v e s tm e n t  i n  r e s e a r c h  on  
m a r i ju a n a ,  and t h a t  i n v e s t i g a t o r - i n i t i a t e d  r e s e a r c h  g r a n t s  s h o u ld  b e  
th e  p r im a r y  v e h i c l e  o f  s u p p o r t .

T he c o m m it te e  c o n s i d e r s  a l l  o f  th e  a r e a s  o f  r e s e a r c h  on  m a r i ju a n a  
t h a t  a r e  s u p p o r t e d  by th e  N a t i o n a l  I n s t i t u t e  o n  D rug  A buse t o  be 
im p o r t a n t ,  b u t  we d id  n o t  ju d g e  th e  a p p r o p r i a t e n e s s  o f  th e  a l l o c a t i o n  
o f  r e s o u r c e s  among t h o s e  a r e a s ,  o t h e r  t h a n  t o  c o n c lu d e  t h a t  t h e r e  
s h o u ld  be i n c r e a s e d  em p h a s is  o n  s t u d i e s  i n  human b e in g s  and o t h e r  
p r im a t e s .  R e c om m end a tio n s  f o r  f u t u r e  r e s e a r c h  a r e  p r e s e n t e d  a t  t h e  
en d  o f  C h a p t e r s  1 - 7  o f  t h i s  r e p o r t .

CONCLUSIONS

The s c i e n t i f i c  e v id e n c e  p u b l i s h e d  t o  d a t e  i n d i c a t e s  t h a t  m a r i ju a n a  
h a s  a b r o a d  ra n g e  o f  p s y c h o lo g i c a l  and  b i o l o g i c a l  e f f e c t s ,  some o f  
w h ic h , a t  l e a s t  u n d e r c e r t a i n  c o n d i t i o n s ,  a r e  h a rm fu l t o  human 
h e a l t h .  U n f o r t u n a t e l y ,  th e  a v a i l a b l e  i n f o r m a t i o n  d o e s  n o t  t e l l  u s how 
s e r i o u s  t h i s  r i s k  may b e .

O u r m a jo r  c o n c lu s i o n  i s  t h a t  w ha t l i t t l e  we know f o r  c e r t a i n  
a b o u t  t h e  e f f e c t s  o f  m a r i ju a n a  on  human h e a l t h — and  a l l  t h a t  we h a v e  
r e a s o n  t o  s u s p e c t— j u s t i f i e s  s e r i o u s  n a t i o n a l  c o n c e r n .  O f n o  l e s s  
c o n c e rn  i a  t h e  e x t e n t  o f  o u r  ig n o r a n c e  a b o u t  many o f  t h e  m o s t b a s i c  
and  im p o r t a n t  q u e s t i o n s  a b o u t  t h e  d r u g .  O u r m a jo r  re c om m en d a tio n  i s  
t h a t  t h e r e  be a g r e a t l y  i n t e n s i f i e d  and  m o re  c o m p re h e n s iv e  p ro g ram  o f  
r e s e a r c h  i n t o  t h e  e f f e c t s  o f  m a r i ju a n a  on  t h e  h e a l t h  o f  th e  A m e ric an  
p e o p le .



I N T R O D U C T I O N

T he I n s t i t u t e  o f  M e d ic in e  (IOM ) o f  th e  N a t i o n a l  Academy o f  S c i e n c e s  

h a s  u n d e r t a k e n  t h i s  r e v ie w  and  a n a l y s i s  o f  t h e  h e a l t h - r e l a t e d  e f f e c t s  

o f  m a r i ju a n a *  a t  th e  r e q u e s t  o f  th e  S e c r e t a r y  o f  th e  D e p a rtm e n t o f  
H e a l t h  and  Human S e r v i c e s  (DHHS) and  th e  D i r e c t o r  o f  th e  N a t i o n a l  
I n s t i t u t e s  o f  H e a lt h  (N IH ) .

S c i e n t i f i c  c o n t r o v e r s y  and  p u b l i c  c o n f u s i o n  a b o u t  m a r i ju a n a  
c o n t i n u e  u n a b a te d  a n d  p e r h a p s  e v e n  a r e  e x p e n d in g , n o tw i t h s t a n d in g  
n u m e ro u s  r e p o r t a  o n  th e  t o p i c  f r o m  a u t h o r i t a t i v e  a g e n c ie s  and 
o r g a n i z a t i o n s  ( F i f t h ,  S i x t h ,  S e v e n th ,  an d  E ig h th  A n n u a l R e p o r t s  f r o m  
t h o  S e c r e t a r y  o f  H e a l t h ,  E d u c a t io n  and W e l f a r e  t o  th e  C o n g re s s  on  
M a r i ju a n a  and  H e a l t h ? F e h r ,  e t  a l . ,  C a n n a b is ;  A d v e rs e  E f f e c t s  on  
H e a l t h , 1 9 8 0 a ;  T in k le n b e r g ,  M a r i ju a n a  and H e a lt h  H a z a rd s  and 
M a r i ju a n a  i n  t h e  ' 8 0 s , a r e p o r t  o f  t h e  C o u n c i l  on  S c i e n t i f i c  A f f a i r s ,  
t h e  A m e ric a n  M e d ic a l A s s o c i a t i o n ,  1 9 8 0 ) .  I n c r e a s in g  u se  o f  t h i s  
s u b s t a n c e  and  g ro w in g  c o n c e rn  a b o u t  i t s  p o s s i b l e  l o n g -  and s h o r t - t e r m  
c o n s e q u e n c e s  f o r  human h e a l t h  h a ve  added  some u rg e n c y  t o  th e  n eed  f o r  
r e a s s e s s m e n t  o f  th e  a v a i l a b l e  d a t a .  I n t e r e s t  h a s  b e en  f u r t h e r  
h u ig h te n e d  by r e c e n t  s u g g e s t i o n s  t h a t  m a r i ju a n a  may a l s o  h a ve  some 
m e d ic a l  t h e r a p e u t i c  v a lu e ,  w h ic h  o n l y  i n t e n s i f i e s  t h e  d e b a te  a b o u t  
w h a t o u r  p u b l i c  p o l i c y  t o w a rd s  m a r i ju a n a  o u g h t  t o  b e .

W i th  t h i s  a s  b a c k g ro u n d , t h e  S e c r e t a r y  o f  H e a l t h ,  E d u c a t io n ,  a n d  

W e l f a r e ,  J o s e p h  A . C a l i f a n o ,  J r . ,  i n  a  p r e s s  s t a t e m s n t  on  A p r i l  1 8 ,  
1 9 7 9 ,  a n n ou n c ed  th e  I n t e n t i o n  o f  h i s  d e p a r tm e n t  t o  u n d e r t a k e  a r e v ie w  
t h a t  w o u ld  " . . .  a s s e s s  t h e  i n f o rm a t i o n  and s c i e n t i f i c  w o rk  now 
a v a i l a b l e  o n  t h e  e f f e c t s  o f  m a r i j u a n a . ”  He f o l lo w e d  t h a t  w i th  a 

memorandum  on  May 1 6 ,  1 9 7 9 ,  t o  D o n a ld  S .  F r e d r i c k s o n ,  D i r e c t o r  o f  N IH 
i n  w h ic h  h e  f u r t h e r  s t a t e d ;

T h i s  r e v ie w  m ust be u n d e r t a k e n  by  an in d e p e n d e n t  j c i a n t i f i c  
b o d y  t h a t  h a s  n o t  s t a k e d  o u t  a p o s i t i o n  i n  t h i s  h i g h ly  
c o n t r o v e r s i a l  f i e l d .  T h is  r e v ie w  s h o u ld  be c o n d u c te d  by a

"T h e  te rm s  m a r i ju a n a  and c a n n a b is  w i l l  be u s e d  i n t e r c h a n g e a b ly  in  
t h i s  r e p o r t .  S t r i c t l y  s p e a k in g ,  t h e y  a r e  n o t  s y n on ym ou s ; c a n n a b is  i »  
t h e  m o re  g e n e r a l  t e rm . (S e e  G lo s s a r y ,  p a g e  9 . )
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g ro u p  o f  d i s t i n g u i s h e d  b io m e d ic a l and c l i n i c a l  s c i e n t i s t s  and 
s h o u ld  i n v o lv e  t h o r o u g h ,  s y s t e m a t i c  r e v ie w  and a n a l y s i s  o f  
t h e  r e s e a r c h  l i t e r a t u r e .  .  . . The r e p o r t  s h o u ld  i d e n t i f y  t h e  
m oa t u r g e n t l y  n eed ed  and p r o m is in g  l i n e s  o f  i n q u i r y  t o  b u i ld  
a f i r m e r  b a s e  f o r  d e c i s io n -m a k in g  i n  y e a r s  t o  com e . The 
i n f o r m a t i o n  s h o u ld  be a v a i l a b l e  in  a  c l e a r  and i n c i s i v e  fo rm  
f o r  t h e  g e n e r a l  p u b l i c .

W h i le  th e  A lc o h o l ,  D rug  A b u se , and M e n ta l H e a lt h  
A d m in i s t r a t i o n  (ADAMHA) and  i t s  N a t i o n a l  I n s t i t u t e  o n  D ru g  
A buse  (N ID A ) h a v e  p r o v id e d  le a d e r s h i p  in  r e s e a r c h  r e l a t e d  t o  
b i o l o g i c a l  and h e a l t h  e f f e c t s  o f  m a r i ju a n a ,  i t  i s  m o s t im p o r ­
t a n t  t h a t  we h a v e  a r e v ie w  by an  in d e p e n d e n t  n o n g o v e rn m e n ta l 
b o d y , su ch  a s  t h e  I n s t i t u t e  o f  M e d ic in e .  I n  o r d e r  t o  a v o i d  
e v e n  th e  a p p e a ra n c e  o f  a c o n f l i c t  o f  i n t e r e s t ,  in a sm u ch  a s  
t h i s  r e v ie w  w i l l  c o v e r  p a r t  o f  t h e  r e s e a r c h  p la n  o f  
ADAMHA-NIDA, I  b e l i e v e  i t  i s  im p o r t a n t  t h a t  th e  N a t i o n a l  
I n s t i t u t e s  o f  H e a lt h  s e r v e  a a  t h e  r e s p o n s i b le  DHHS a g e n c y  f o r  
s e e in g  t h a t  su ch  a r e v i e w  i s  c o n d u c t e d .

F o l lo w in g  M r . C a l i f a n o ' s  r e s i g n a t i o n ,  s u b s e q u e n t  s e c r e t a r i e s  h a v e  
c o n f i rm e d  t o  t h e  D i r e c t o r  o f  t h e  N IH t h e i r  d e s i r e  t o  s e e  t h i s  r e v ie w  
c a r r i e d  f o r w a r d .  A c c o r d i n g ly ,  a c o n t r a c t  b e tw een  t h e  N IH  and  t h e  IOM 
was e x e c u te d  t o  p r o v i d e  f o r  a  s t u d y  t o  commence S e p tem b e r 3 0 ,  1 9 8 0 ,  
and be c o m p le t e d  b y  D ecem ber 2 9 ,  1 9 8 1 .
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THE COMMITTEE'S TASK 

U nde r t h i s  c o n t r a c t ,  th e  IOM a g re e d  t o  a p p o in t  a c o m m it te e  t o :

1 . a n a ly z e  e x i s t i n g  s c i e n t i f i c  e v id e n c e  b e a r in g  on  th e  p o s s i b l e  
h a z a r d s  t o  t h e  h e a l t h  and s a f e t y  o f  u s e r s  o f  m a r i ju a n a ;

2 . a n a ly z e  d a t a  c o n c e rn in g  th e  p o s s i b l e  t h e r a p e u t i c  v a lu e  and 
h e a l t h  b e n e f i t s  o f  m a r i ju a n a ;

3 .  a s s e s s  f e d e r a l  r e s e a r c h  p ro g ra m s  i n  t h i s  a r e a ;
4 .  i d e n t i f y  p r o m is in g  new r e s e a r c h  d i r e c t i o n s ,  and  m ake 

s u g g e s t i o n s  t o  im p ro v e  t h e  q u a l i t y  and  u s e f u ln e s s  o f  f u t u r e  r e s e a r c h ;
5 .  d raw  c o n c lu s i o n s  f r o m  t h i s  r e v ie w  t h a t  w ou ld  a c c u r a t e l y  

a s s e s s  t h e  l i m i t s  o f  p r e s e n t  k n ow le d g e  and t h e r e b y  p r o v i d e  a f a c t u a l ,  
s c i e n t i f i c  b a s i s  f o r  t h a  d e v e lo p m e n t  o f  f u t u r e  g o v e rn m e n t p o l i c y .
Such  a n  a s s e s s m e n t  a l s o  s h o u ld  be h e l p f u l  t o  p r i v a t e  c i t i z e n s  who 
w ant t o  m ake t h e i r  own in fo rm e d  d e c i s i o n s  a b o u t  t h i s  s u b j e c t .

T he  c o m m it t e e 's  c h a rg e  s p e c i f i c a l l y  e x c lu d e d  th e  a n a l y s i s  o r  
f o r m u la t i o n  o f  p u b l i c  p o l i c y *

PROCEDURE FOR THE STUDY

P r im a ry  r e s p o n s i b i l i t y  f o r  t h e  c o n d u c t  o f  t h e  s t u d y  was v e s t e d  i n  a 
s t e e r i n g  c o m m it te e  o f  2 2  b i o l o g i s t s ,  b e h a v i o r a l  s c i e n t i s t s ,  and
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c l i n i c i a n s .  A lth o u g h  th e y  a l l  w e re  e x p e r t s  i n  r e l e v a n t  d i s c i p l i n e s ,  
o n l y  a  few  had p r e v i o u s l y  b een  i n v o lv e d  i n  th e  s t u d y  o f  a a r i ju a n a  o r  
had  t a k e n  p u b l i c  p o s i t i o n s  on  th e  s u b je c t .  The c o e n n it te e  was d i v i d e d  
i n t o  s i x .  p a n e l s ,  e a c h  c o n c e rn e d  v i t h  a a j o r  s c i e n t i f i c  a r e a s :  
c a r d i o v a s c u la r  and  r e s p i r a t o r y  s y s t e n  a f f e c t s ;  n e u r o b i o l o g i c a l  
e f f e c t s ;  e p i d e m i o lo g i c a l ,  b e h a v i o r a l ,  and p s y c h o s o c i a l  e f f e c t s ;  
r e p r o d u c t i v e  b i o lo g y  and  e f f e c t s  on  t h e  f e t u s ;  p h a rm a c o lo g y , c e l l  
b i o l o g y ,  and  im m u n o lo g y ; and  g e n e t i c  and o n c o g e n ic  e f f e c t s .  E ach  
p a n e l  was c h a i r e d  b y  a member o f  t h e  c o m m itte e  and  u s u a l l y  had o n e  o r  
m o re  a d d i t i o n a l  c c m m it te e  m em bers and s e v e r a l  e x p e r t  c o n s u l t a n t s ,  
w hose nam es a p p e a r  i n  t h e  f r o n t  o f  t h i s  r e p o r t .  The c c e m lt t e e  a l s o  
c o n s u l t e d  w i t h  many o t h e r  e x p e r t s  i n  t h e  c o u r s e  o f  i t s  w o rk  and 
r e c e i v e d  v a lu a b le  h e lp  f r o m  many p e r s o n s  and o r g a n i z a t i o n s .

The f u l l  c o m m it t e e  m et f i v e  t im e s  t o  c o o r d i n a t e  and  a s s e s s  i t s  
p r o g r e s s .  I n  t h e  i n t e r v a l s  b e tw een  t h e s e  m e e t in g s ,  t h e  p a n e ls  h e ld  
t h e i r  own in d e p e n d e n t  s e s s i o n s  and v a r i o u s  ad c w o rk in g  g r o u p s  m et 
a s  n e c e s s a r y .  Tha c h a i rm a n  and members o f  t h e  c o m m it te e  s t a f f  w e re  
i n v i t e d  o b s e r v e r s  a t  t h e  C o n fe r e n c e  on  A d v e rs e  H e a l t h  and B e h a v i o r a l  
C o n s e q u e n c e s  o f  C a n n a b is  U s e , w h ich  was s p o n s o re d  b y  th e  A d d ic t i o n  
R e s e a r c h  F o u n d a t io n  (ARE) o f  O n t a r i o  and th e  W o r ld  H e a lt h  O r g a n i z a t i o n  
(WHO) and  h e ld  i n  T o r o n t o ,  C a n a d a , f ro m  M arch  3 0  t o  A p r i l  3 ,  1 9 8 1 .  
O t h e r  m em bers o f  o u r  c o m m it te e  s e r v e d  a s  w o rk in g  m em bers o f  t h a t  
c o n f e r e n c e .  We w e re  a l s o  f o r t u n a t e  i n  b e in g  a b le  t o  w o rk  c l o s e l y  
w i t h  m em bers o f  t h e  ARE/WHO c o n fe r e n c e  s t a f f  and  h a v in g  a c c e s s  t o  a l l  
t h e  d o c u m en ts  p r e p a r e d  f o r  th e  C a n a d ia n  m e e t in g  a s  w e l l  a s  t h e  
r e v i s e d  d r a f t  o f  t h e  summary r e p o r t  o f  t h e  c o n f e r e n c e  ( 1 9 8 1 ) .

The c o m m it te e  b eg an  b y  s y s t e m a t i c a l l y  r e v i e w in g  a l l  t h e  
l i t e r a t u r e  p u b l i s h e d  s i n c e  1 9 7 5  o o  m a r i ju a n a  a n d  r e l a t e d  s u b je c t s ,  
w h ic h  had b e en  c o l l e c t e d -  b y  o u r  s t a f f  t h r o u g h  a M e d lin e  c o m p u te r 
s e a r c h .  E a r l i e r  l i t e r a t u r e  was s e l e c t i v e l y  e x a m in e d , a s  w e re  a 
v a r i e t y  o f  o t h e r  d o c u m e n ts , r e v i e w s ,  and m on og rap h s  o n  t h a  s u b j e c t .
O u r o b j e c t i v e  was n o t  m e r e ly  t o  c o m p i le  and  s u m m a r iz e , b u t  a l s o  t o  
e v a lu a t e  t h e  e v id e n c e  c r i t i c a l l y  a n d , w i th  t h e  a i d  o f  o u r  c o n s u l t a n t s ,  
fo rm  some ju d g m e n t o f  th a  q u a l i t y  and r e l i a b i l i t y  o f  t h e  w o rk . O u r 
r e p o r t  i s  a n  a s s e s s m e n t  o f  w h a t i a  and i s  n o t  know n , b a s e d  o n  o u r  
b e s t  i n t e r p r e t a t i o n s  o f  t h e  s c i e n t i f i c  l i t e r a t u r e .  We c o n f in e d  o u r  
a t t e n t i o n  t o  p u b l i s h e d  s c i e n t i f i c  a r t i c l e s  a s  t h e  p r im a r y  s o u r c e s  o f  
i n f o r m a t i o n ,  r e l y i n g  h e a v i l y  o n  e x p e r t s  i n  e a c h  f i e l d  t o  s e l e c t  th e  
r e le v a n t  p a p e r s  an d  h e lp  u s  i n t e r p r e t  t h e  d a t a .

T o  ab S a im  e i i i t l e o a l  i a f e r m a t l c n  and o p in i o n s  f r o m  t h e  p u b l i c  and 
f r o m  p r o f e s s i o n a l  t r o u p e  o n  t h e  h e a l t h - r e l a t e d  e f f e c t s  o f  m a r i ju a n a ,  
we s o l i c i t e d  w r i t t e n  r e sp o n s e s  i n  a n o t i c e  i n  t h e  F e d e r a l  R e g i s t e r  o f  
F e b ru a r y  2 d ,  1 9 9 1 .  R e s p o n s e s  w e re  r e c e i v e d  and i n c o r p o r a t e d  i n t o  th e  
r e c o r d s  o f  t h e  c o m m it t e e .  (S e e  A p p en d ix  A f o r  a c o m p le t #  
d e s c r i p t i o n . )  The r e s p o n s e s  f a l l  i n t o  t h r e e  c a t e g o r i e s :

1 .  The d a n g e r s  o f  m a r i ju a n a .  L e t t s r s  i n  t h i s  c a t s g o r y  came fro m  
m o th e r s  w hose  c h i l d r e n  w e re  u s in g  o r  had  u s e d  m a r i ju a n a .  T h e se  
p a r e n t s  b e l i e v e d  t h a t  d ru g  u s e  b y  t h e i r  c h i l d r e n  l e d  t o  a  l a c k  o f  
m o t i v a t i o n  and  l o s s  o f  i n t e r e s t  i n  s c h o o l  and  o t h e r  a c t i v i t i e s .
L e t t s r s  a b o u t  t h e  h a rm fu ln e a s  o f  th e  u se  o f  m a r i ju a n a  w e re  a l s o  
r e c s i v e d  f r o m  p h y s i c i a n s  an d  s c i e n t i s t s .
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2 .  The t h e r a p e u t i c  p o t e n t i a l  o f  m a r i ju a n a .  H a l f  o f  t h a  
r e s p o n s e s  v a r a  f r o m  p a o p la  v h o  u s e d  m a r i ju a n a  i l l e g a l l y  f o r  v a r l o u a  
m a d ic a l p r o b le m s  and  v h o  u rg a d  t h a t  I t  b a  mada e a s i l y  a v a i l a b l e  t o  
p a t i a n t a .  S a v a r a l  l a t t a r a  a u b a i t t a d  by l a g i a l a t o r s  and  d o c t o r u  
d a a c r lb a d  p r o b la a a  i n  o b t a i n i n g  m a r i ju a n a  f o r  t h a r a p a u t i c  u a a  ( a a a  
A p p an d ix  B ) .  A g r o u p  i n t a r a a t a d  i n  tb a  l a g i t i a a t a  m a d ic a l u a a  o f  
c a n n a b ia  e m p h a s iz e d  t h a  n a ad  f o r  c o n t i n u in g  i n v e s t i g a t i o n  i n t o  t h a  
n um e rou s  c o n a t i t u a n t a  o f  t h a  m a r i ju a n a  p l a n t  f o r  t h a r a p a u t i c  u a a a .

3 .  S u p p o r t  o f  g a n a r a l  u a a  an d  l e g a l i z a t i o n  o f  m a r i ju a n a .
L a t t a r a  v a r a  r e c e i v e d  f r o m  i n d i v i d u a l s  and  g ro u p a  f a v o r i n g  th a  u a a  o f  
m a r i ju a n a  and  a c t i v a l y  p r o m o t in g  i t a  l e g a l i z a t i o n .

T h ia  r a p o r t  c o v a r a  m oa t o f  t h a  c o n c a rn a  e x p r e s s e d  b y  th a  p u b l i c ,  
a x c a p t  t h a  q u e a t i o n  o f  l a g a l i z a t l o n .  Tha v a r l o u a  a t a t a m a n t a  i n c lu d a d  
many o p in i o n a  and  a u c h  a n a c d o t a l  a v id a n c a  f ro m  la ym an  and  
s c i e n t i a t a .  Tha c o m m it t e e  t o o k  n o t a  o f  t h i a  m a t e r i a l ,  b u t  h a a  n o t  
c i t a d  an y  o f  i t  i n  t h i a  r a p o r t  u n la a a  i t  v a a  a u p p o r t a d  b y  p u b l i a h e d  
d a t a  i n  t h a  a c i a n t l f i c  l i t a r a t u r a .

THE ORGANIZATION OP THE REPORT

T h ia  r a p o r t  i a  d i v i d a d  i n t o  a i g h t  c h a p t a r a  and  a  aum m ary . Tha 
aummary i n c lu d a a  t h a  p r i n c i p a l  f i n d ln g a  and  c o n c lu a i o n a  o f  t h a  a t u d y ,  
t o g a t h e r  v i t h  a u g g a a t io n a  f o r  f u t u r a  r a a a a r c h .

Tha f i r a t  c h a p t a r  r a v i a v a  w h a t i s  k n o vn  a b o u t  t h a  c h a m ia t r y  and
p h a rm a c o lo g y  o f  m a r i ju a n a .  C h a p t a r  2 d a v i t  v i t h  t h a  a p id a m io lo g y  and  
d em og rap h y  o f  t h a  u a a  o f  m a r i ju a n a  i n  t h a  U n i t e d  S t a t e s .  Tha n e x t  
t h r e e  c h a p t e r s  d i s c u s s  t h a  a f f e c t s  o f  m a r i ju a n a  on  c a l l s ,  t i s s u e s ,  
o r g a n s ,  and  b i o l o g i c a l  s y s t e m s .  C h a p t a r  6 d e a l s  v i t h  b e h a v i o r a l  and 
p s y c h o s o c i a l  e f f e c t s .  C h a p t e r  7 d i s c u s s e s  t h a  p r e s e n t  s t a t u s  o f  
m a r i ju a n a  a s  a t h a r a p a u t i c  a g e n t .  C h a p t a r  8 d e s c r i b e s  and  a n a ly z e s  
th e  f e d e r a l  r e s e a r c h  p ro g ra m  o n  m a r i ju a n a .

T h is  r e p o r t  i a  in t e n d e d  t o  be i n t e l l i g i b l e  t o  r e a d e r s  v h o  a r e  n o t
e x p e r t  o n  t h e  s u b je c t s  a t  h a n d . We h a v e  t r i e d  t o  u s e  t e c h n i c a l
la n g u a g e  o n l y  v h e r e  a c c u r a c y  w o u ld  b e  c om p rom ise d  by  l e s s  p r e c i s e  
t e rm s ,  an d  t o  k e e p  t h e  d i s c u s s i o n s  a s  b r i e f  and a s  c l e a r l y  s t a t e d  a s  
i s  c o n s i s t e n t  v i t h  o u r  o b l i g a t i o n  t o  p r e s e n t  a v a l i d  c r i t i q u e  o f  th e  
s t a t e  o f  k n ow le d g e  i n  t h i s  f i e l d .  A lt h o u g h  we h a v e  s u r v e y e d  t h e  
l i t e r a t u r e  a s  t h o r o u g h ly  a s  p o s s i b l e ,  o u r  c i t a t i o n s  a r e  s e l e c t i v e  
r a t h e r  t h a n  e x h a u s t i v e ,  b e c a u s e  t h e y  a r e  in te n d e d  t o  i l l u s t r a t e  o r  
d o cum en t o n l y  t h e  k e y  p o i n t s  i n  t h e  d i s c u s s i o n .  P o r  c o m p re h e n s iv e  
b i b l i o g r a p h i e s ,  s e e  W a l l e r  e t  a l . ,  1 9 7 6 ;  A b e l ,  1 9 7 9 ;  and  K a la n t  e t  
a l . ,  1 9 8 0 .

GLOSSARY OP TERMS POR MARIJUANA-RELATED PRODUCTS

CANNABIDIOL (CBD) an d  CANNABINOL (CBN) a r e  m a jo r  c a n n a b in o id s  
g e n e r a l l y  p r e s e n t  i n  c a n n a b i s  ( s e e  CANNABIS and CANNABINO IDS).



CANNABINOIDS a r e  a c l a s s  o f  2 1 - c a rb o n  com pounds p r e s e n t  i n  
C a n n a b is  s a t l v a . The b a s i c  s t r u c t u r e  c o n t a in s  a s ix - ra em b e re d  
h y d r o a r o o a t i c  r i n g  and  a b e n z e n e  r in g  jo i n e d  by  a p y r a n  m o ie t y  ( s e e  
P ig u r a  1 - 1  i n  C h a p te r  1 ) .  D e r i v a t i v e s  in c lu d e  a num ber o f  c a r b o x y l i c  
a c i d s , t h e i r  a n a lo g u e s ,  and  t r a n s f o rm a t i o n  p r o d u c t s .

CANNABIS i a  a  g e n e r a l  te rm  f o r  an y  o f  th e  v a r i o u s  p r e p a r a t i o n s  o f  
th e  p l a n t  C a n n a b is  s a t i v s  and  t h e  c a n n a b in o id s  o b t a in e d  f r o m  i t .  
"C a n n a b in o id "  i a  a  g e n e r i e  te rm  f o r  a  c l a s s  o f  c om p ou nd s . C a n n a b is  
a a t i v a , a l s o  c a l l e d  hem p, i s  an  h e rb a c e o u s  a n n u a l p l a n t  t h a t  r e a d i l y  
g row s  i n  t e m p e r a t e  c l im a t e s .  D ep end in g  on  th e  g e o g r a p h ic  r e g i o n ,  and 
o t h e r  c o n s i d e r a t i o n s ,  t h e  v a r i o u s  n a t u r a l  p r e p a r a t i o n s  o f  c a n n a b is  
p o s s e s s  d i f f e r e n t  p h y s i c a l  c h a r a c t e r i s t i c s  and c o n c e n t r a t i o n s  o f  
c a n n a b in o id s .  C a n n a b is  p r e p a r a t i o n s  may c o n t a in  o v e r  4 2 0  d i f f e r e n t  
c om pou nd s ; o f  t h e s e ,  6 1  h a v e  b een  i d e n t i f i e d  a s  c a n n a b in o id s ,  many o f  
w h ich  p o s s e s s  some b i o l o g i c a l  a c t i v i t y .  M a r i ju a n a ,  h a s h i s h ,  and 
t e t r a h y d r o c a n n a b in o l  a r e  e x a m p le s  o f  d i f f e r e n t  fo rm s  o r  c om p on en ts  o f  
c a n n a b i s .

HASHISH i s  a  r e s i n ,  g e n e r a l l y  m ore p o t e n t  th a n  m a r i ju a n a ,  w h ich  
i s  o b t a i n e d  f r o n  C a n n a b is  a a t i v a  by s h a k in g ,  p r e s s i n g ,  o r  s c r a p in g  
t h e  l e a v e s  and  f l o w e r s  o f  t h e  p l a n t  and u s u a l l y  c o n t a i n s  some o f  th e  
l a t t e r .

MARIJUANA i s  a g e n e r a l  te rm  f o r  c ru d e  p r e p a r a t i o n s  o b t a in e d  f ro m  
th a  p l a n t  C a n n a b is  s a t i v a  and  i s  a m ix t u r e  o f  c ru s h e d  l e a v e s ,  tw ig s ,  
s e e d s ,  and  s o m e t im e s  t h e  f l o w e r s  o f  t h i s  p l a n t .  I n  t h e  U n it e d  
S t a t e s ,  t h e  te rm  " m a r i ju a n a "  h a s  o f t e n  b een  u sed  in t e r c h a n g e a b ly  w i t h  
c a n n a b is  t o  r e f e r  t o  a n y  p a r t  o f  th e  p l a n t  o r  e x t r a c t  t h e r e f r o m  o r  
an y  o f  t h e  s y n t h e t i c  c a n n a b in o id s  t h a t  in d u c e  s o m a t ic  and  p s y c h ic  
c h a n g e s  i n  m an.

S IN SEM ILLA  i s  a  s e e d le s s  v a r i e t y  o f  h ig h -p o t e n c y  m a r i ju a n a ,  
o r i g i n a l l y  g row n  i n  C a l i f o r n i a .

TETRAHYDROCANNABINOL (THC) i s  o n e  o f  th e  m a jo r  g r o u p s  o f  
c a n n a b in o id s .  D e l t a - f - T H C  i s  t h e  p r i n c i p a l  a c t i v e  c o n s t i t u e n t  i n  
n a t u r a l  c a n n a b is  p r e p a r a t i o n s .  D e l t a - 9 - r a c  i s  a l s o  known a s  
& -1 -T B C , b y  a d i f f e r e n t  s y s te m  o f  n o s n n c la t u r e .  ( I n  t h e  U n i t e d  
S t a t e s ,  th e  4 - IW H C  c o n t e n t  o f  m a r i ju a n a  ra n g e s  f r o m  u n m e a s u ra b le  
am oun ts  t o  a b o u t  6 p e r c e n t . )  A n o th e r  a c t i v e  i s o m e r ,  & -8 -TH C , is 

l e s s  o f t e n  p r e s e n t  i n  m a r i ju a n a  and t y p i c a l l y  o c c u r s  i n  m in u te  
am o u n ts . Many d e r i v a t i v e s  o f  A -9-THC  h ave  been  s y n t h e s i z e d .
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I
CHEMISTRY AND PHARMACOLOGY 

OF MARIJUANA

Tha c a n n a b is  p l a n t  (C a n n a b is  a a t i v a ) t h r i v t s  u n d a r a  v a r i a t y  o f  
g row in g  c o n d i t i o n s .  I t  h a s  b a an  c u l t i v a t a d  f o e  c e n t u r i e s ,  m a in ly  f o r  
h a sp  f i h a r ,  b u t  a l s o  f o r  i t s  p a y c h o a c t i v a  and p u t a t i v a  m e d ic in a l  
p r o p e r t i e s  (A b e l ,  1 9 8 0 ?  T u rn a r  a t  a l . ,  1 9 8 0 ) .  A lth o u g h  th a  
b e h a v i o r a l  and  p s y c h o lo g i c a l  a f f a c t a  w e re  w a l l  d a s c r ib a d  in  
l i t a r a t u r a  o f  th a  n i n a t a a n t h  c a n t u r y  ( K a la n t  and K a l a n t ,  1 9 6 8 ) ,  t h a  
c o m p le x  c h a a i s t r y  an d  p h a rm a c o lo g y  o f  t h a  c a n n a b is  p l a n t  d is c o u r a g a d  
a x t a n s i v a  i n v a s t i g a t i o n  u n t i l  a b o u t  1 5  y a a r s  a g o .

Tha m o s t p r o m in e n t  a f  f a c t s  o f  c a n n a b is  a r a  on  p s y c h o lo g i c a l  
phenom ena and  b a h a v i o r .  P s y c h o p h a rm a c o lo g y  and  b a h a v i o r a l  
p h a rm a c o lo g y  h a ve  d a v a lo p a d  a s  d i v i s i o n s  o f  s c i e n t i f i c  i n q u i r y  o n ly  
o v e r  th a  p a s t  2 5  y a a r s ?  t h e r e f o r e ,  t h a  o l d e r  c a n n a b is  l i t e r a t u r e ,  n o  
m a t t e r  how v a lu a b le  f o r  o b s e r v a t i o n s  on  o t h e r  m a t t e r s ,  d o e s  n o t  
p r o v id e  a  b a s i s  f o r  q u a n t i t a t i v e  p h a rm a c o lo g i c a l  a n a l y s i s  and 
e v a lu a t i o n .

E a r l y  p h a rm a c o lo g i s t s  c o u ld  w o rk  o n l y  w i t h  c r u d e  e x t r a c t s  o f  th e  
p l a n t .  A lth o u g h  t h a  g e n e r a l  s t r u c t u r e  o f  t h a  c a n n a b in o id s  ( F ig u r e  1 )  
was known by  th a  t u r n  o f  t h e  c a n t u r y ,  t h a  p a r t i c u l a r  c a n n a b in o id s  
t h a t  w a re  i d e n t i f i e d  e a r l y  an d  M «re a v a i l a b l e  a s  p u r e  s u b s t a n c e s  w a re  
l a r g e l y  d e v o id  o f  t h a  c h a r a c t e r i s t i c  p s y c h o a c t i v e  and  o t h e r  
p h a rm a c o lo g i c a l  a f f e c t s  o f  c a n n a b i s .  S y n t h e t i c  c a n n a b in o id s  w i th  
c a n n a b i s l i k a i  a c t i v i t y  becam e a v a i l a b l e  i n  t h a  1 9 3 0 s .  I t  was n o t  
u n t i l  1 9 6 4  t h a t  an  a c t i v e  i n g r e d i e n c  o f  c a n n a b is  was i d e n t i f i e d  a s  
A - 9 - t e t r a h y d r o c a n n a b in o l  (THC) and  s y n t h e s i z e d  ( F i g u r e  1 ) (G a o n i 
and M ech ou lam , 1 9 6 4 ?  M echou lam  and  G a o n i ,  1 9 6 5 ,  1 9 6 7 ) .  I n  th a  
m id - 1 9 6 0 s ,  t h e  i s o l a t i o n  a n d  s y n t h e s i s  o f  t h e  m a in  p s y c h o a c t i v e  
c om pon en t o f  c a n n a b is  an d  r e l a t e d  c a n n a b in o id s ,  t o g e t h e r  w i t h  a  r a p id  
i n c r e a s e  in t h a  u s e  o f  m a r i ju a n a  b y  m id d le  c l a s s  N o r th  A a o r ic a n  
s t u d e n t s ,  s t im u la t e d  s c i e n t i f i c  a c t i v i t y  (W a l l e r  e t  a l » ,  1 9 7 6 ?  W a l l e r  
e t  a l . ,  i n  p r e s s ) .  T h i s  c h a p t e r ,  a n  o v e r v ie w  o f  c a n n a b i s  c h e m is t r y  
and  p h a rm a c o lo g y , e m p h a s iz e s  d i f f i c u l t i e s  i n  th e  s t u d y  o f  t h i s  d ru g  
( e x p lo r e d  f u r t h e r  i n  s u b s e q u e n t  c h a p t e r s )  an d  i n  e v a lu a t i n g  th e  
l i t e r a t u r e .
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FIGURE 1 C a n n a b in o id  s t r u c t u r e s

CANNABIS CHEMISTRY

C h e m is t r y  o f  t h a  P l a n t

C a n n a b is ,  th a  c r u d a  a a t e r i a l  f r o m  th a  p l a n t  C a n n a b la  a a t i v a . c o n t a in s  
h u n d re d s  o f  c h e m ic a ls .  M o s t o f  t h a a a  a r a  fo u n d  i n  o t h e r  p l a n t s ,  b u t  
6 1 .  te rm ed  c a n n a b in o id s .  a r a  u n iq u e  t o  th .« c a n n a b is  p l a n t  (T a b la  1 ) .  
N a t u r a l  and m o s t s y n t h e t i c  c a n n a b in o id s  a * e  r e l a t i v e l y  i n s o lu b l e  i n  
w a t e r ,  b u t d i s s o l v e  i n  f a t s  and  f a t  s o lv e n t s  and  a r e  t h e r e f o r e  c a l l e d  
l i p i d  s o l u b l e .

A s i n g le  c a n n a b in o id .  A -9 -T H C . p r o d u c e s  a lm o s t  a l l  t h e  c h a r ­
a c t e r i s t i c  s p e c i f i c  p h a rm a c o lo g i c a l  e f f e c t s  o f  th e  c o m p le x , c ru d e  
c a n n a b is  m i x t u r e s .  A num ber o f  s y n t h e t i c  c a n n a b in o id s  h a v e  p h a rm a c o ­
l o g i c a l  a f f e c t s  s i m i l a r  t o  A -9 -T B C . O t h e r  c a n n a b in o id s  i n  th e  
p l a n t ,  f o r  e x a m p le , c a n n a b in o l  ( F i g u r e  1 ) .  a r e  a l a e e t  i n a c t i v e  
p h a rm a c o lo g i c a l l y  o s  m a y ' I n t e r a c t  w i t h  A - f-T H C  t o  m o d i f y  i t s  
a c t i o n s .  One c a n n a b in o id .  c a n n a b ld i o l  (C B O ). c a n  i n f lu e n c e  th e  
m e ta b o lis m  o f  a n o t h e r .  A -9 -T B C  (S ie m e n s  e t  a l . .  1 9 7 6 ) .  A few  
c a n n a b in o id s  h a v e  e f f e c t s  q u i t e  d i f f e r e n t  f r o m  i - M 8 C . F o r  
e x a m p le , c a n n a b i d i o l  ( F i g u r e  1 }  h a s  r e l a t i v e l y  l i t t l e  p s y c h o a c t i v e  
and  c a r d i o v a s c u la r  e f f e c t  b u t  i s  a n  a c t i v e  a n t i c o n v u l s a n t  ( K a r l e r  and 
T u r k a n i s .  1 9 8 1 1 .

I n v e s t i g a t o r s  h a v e  c h e m i c a l l y  a l t e r e d  th e  A -9 -T B C  m o le c u le  i n  
an  a t t e m p t  t o  d e t e rm in e  w h ic h  o f  i t s  s t r u c t u r a l  e le m e n t s  a r e  r e q u i r e d  
t o  p ro d u c e  b e h a v i o r a l  o r  o t h e r  e f f e c t s  (M echou lam  e t  a l . .  1 9 8 0 ) .  
S t u d i e s  o f  s t r u c t u r e - a c t i v i t y  r e l a t i o n s h i p s  i n d i c a t e  t h a t ,  t o  p ro d u c e
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T A B L E  1 C h e m ic a l C o n s t i t u e n t s  o f  C a n n a b is  P r e p a r a t i o n s

1 .  C a n n a b in o id s :  6 1  known
a .  C a n n a b ig e r o l (CBG) t y p e :  6 known
b .  C a n n a b ic h ro a e n e  ICBC] t y p e :  4 known
c .  C a n n a b id i o l  (CBO) t y p e :  7 known
d .  a - 9 - T « t r a h y d r o c a n n a b in o l  (A -9 -T H C ) t y p e :  9 known
c .  A -8 - ‘r « t r a h y d r o c a n n a b in o l  (4 -8 -T H C ) t y p e :  2 known
f .  C a n n a b i c y c lo l  (CBL) t y p « :  3 known
g .  C a n n a b i e lo o in  (CBE) t y p e :  3 known
h .  C a n n a b in o l (CBN) t y p e :  6 known
i .  C a n n a b in o d io l (CBND) t y p e :  2 known
j .  C a n n a b i f c r i o l  (CBT ) t y p e :  6 known
k .  M is c e l la n e o u s  t y p e s :  9 known
1 .  O th a r  c a n n a b in o id s :  4 known

2 .  N i t r o g e n o u s  c om p ou n d s : 20  known

3 .  Am ino a c i d s :  1 8  known

4 .  P r o t e i n s ,  g l y c o p r o t e i n s ,  and  e n zym e s : 9 known

5 .  S u g a r s  and  r e l a t e d  c om p ou nd s : 34 known

6 . H y d r o c a r b o n s :  50  known

7 .  S im p le  a l c o h o l s :  7 known

8 . S im p le  a ld e h y d e s :  1 2  known

9 .  S im p le  k e t o n e s :  1 3  known

1 0 .  S im p le  a c i d s :  20  known

1 1 .  P a t t y  a c i d s :  1 2  known

1 2 .  S im p le  e s t e r s  and  l a c t o n e s :  13  known

1 3 .  S t e r o i d s :  1 1  known

1 4 .  T e r p e n e s :  1 0 3  known

1 5 .  N o n c a n n a b in o id  p h e n o ls :  1 6  known

1 6 .  P la v a n o id  g l y c o s i d e s :  1 9  known

1 7 .  V i t a m in s :  1 known

1 8 .  P ig m e n t s :  2 known

S O U R C E :  A d a p t e d  f r c o  T u r n e r ,  1980.
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e f f e c t s  o n  b e h a v i o r ,  a p y r a n  r i n g  m u s t ba p a r t  o f  th a  t h r e e - r i n g  
s y s te m , a f r e e  p h e n o l i c  h y d r o x y l  o n  th a  a r o m a t ic  r i n g  a t  C - l ,  and a  
l i p o p h i l i c  a id a  c h a in '  ( C ^ i )  a t  C -3  ( F ig u r e  1 ) .  U n d e r s ta n d in g  
c h e m ic a l a t r u c t u r e - e f f e c t  r a l a t i o n a h i p a  i a  im p o r t a n t  t o  g u id e  th a  
a y n t h e a ls  o f  c a n n a b in o id a  w i t h  d i f f e r i n g  p h a rm a c o lo g ic a l  a f f e c t s .  
D i f f e r e n t  e f f e c t s  o f  a - 9 - th c  a c t i v i t y  by c h e m ic a l d e s ig n  w i l l  
r e q u i r e  f u r t h e r  s y n t h a s e s  and p h a rm a c o lo g i c a l  s tu d y  o f  a l a r g e  num ber 
o f  c a n n a b in o id s .

C h e m is t r y  o f  t h e  Smoke

I t  i s  im p o s s ib le  t o  u n d e r s t a n d  t h a  e f f e c t s  o f  c a n n a b is  w i t h o u t  
q u a n t i t a t i v e  c o n t r o l  o f  th e  c o m p o s i t i o n  and  t h e  am oun t o f  t h e  a c t i v e  
s u b s t a n c e s ,  t h a t  i s ,  c o n t r o l  o v e r  th e  d o s e .  S y s t e m a t ic  p h a rm a c o lo g y  
m ust t h e r e f o r e  be p e r fo rm e d  u s in g  p u re  c om pound s . I n  th e  U n i t e d  
S t a t e s ,  c a n n a b is  u s u a l l y  i s  sm o ked , w h ic h  c e n p l l c a t e a  th e ' 
p h a rm a c o lo g y .

Tha smoke f r o m  an y  b u rn in g  p l a n t  c o n t a in s  h u n d re d s  o f  c h e m ic a ls  
t h a t  may h a v e  b i o l o g i c a l  e f f e c t s .  T h is  p o s e s  a d ilem m a  f o r  
r e s e a r c h e r s ,  b e c a u s e  c o n s e q u e n c e s  o f  sm ok in g  c a n n a b is  c a n n o t  b e  f u l l y  
d e te rm in e d  by  s t u d i e s  o n ly  o f  t h e  p u re  c a n n a b in o id s .  S t u d i e s  a l s o  
a r e  n eed ed  w i th  d o s e s  o f  A -9 -TH C  d e l i v e r e d ,  h ow eve r i m p e r f e c t l y ,  by 
sm o k in g .

The d o s e  o f  a -9 -T H C  o b t a i n e d  f r o m  sm ok in g  c a n n a b is  v a r i e s  
g r e a t l y ,  d e p e n d in g  o n  many f a c t o r s  (T a b le  2 ) .  P i r s t ,  th e  c o n t e n t  o f  
a - 9 -TEC  d e p en d s  o n  t h e  g e n e t i c  b a c k g ro u n d  o r  p h e n o ty p e  e f  t h e  
p l a n t ,  th e  s e x  o f  t h e  p l a n t ,  c o n d i t i o n s  o f  g ro w th  and s t o r a g e ,  and 
th e  p l a n t  p r e p a r a t i o n  sm oked . S e c o n d , much o f  t h e  A -9~THC i n  f r e s h  
le a v e s  t h a t  c a n  be d e t e c t a d  b y  g a s - l i q u i d  c h ro m a to g ra p h y  (GLC ) i s  i n  
i n a c t i v e  c a r b o x y la t e d  f o rm .  D e c a r b o x y la t i o n  t o  t h e  a c t i v e  A -9-TH C  
o c c u r s  s lo w ly  d u r in g  s t o r a g e  an d  r a p i d l y  d u r in g  h e a t i n g ,  su ch  a s  
o c c u r s  i n  sm ok in g  o r  GLC a n a l y s i s .  T h i r d ,  t h e  wey i n  w h ic h  a  
c i g a r e t t e  i s  sm oked c a n  g r e a t l y  a f f e c t  bow much o f  t h e  A -9 -T B C  
c o n t e n t  i s  a b s o rb e d  b y  th e  sm o k e r *

C a n n a b is  sm oke i s  s i m i l a r  t o  t o b a c c o  sm oke i n  t h a t  i t  i s  a  
m ix t u r e  o f  v e r y  s m a l l  p a r t i c l e a  an d  a  g a s - v a p o r  p h a s e .  B o th  t h e  
p a r t i c u l a t e  and  v a p o r  p h a s e s  c o n t a i n  many i d e n t i f i e d  and  p r o b a b ly  
seme s t i l l  u n i d e n t i f i e d  c o n s t i t u e n t s  t h a t ,  b a sed  on  c l i n i c a l  
e x p e r ie n c e  w i th  t o b a c c o  sm oke , m u s t b e  assum ed  t o  be p o t e n t i a l l y  
h a rm fu l  (L e u c h t e n b e r g e r  and  L e u c h t a n b e r g e r ,  1 9 7 6 ) .  The am oun ts  o f  
s a n e  m a t e r i a l s  i n  t o b a c c o  c i g a r e t t e  and  m a r i ju a n a  c i g a r e t t e  sm oke a r e  
c om p a red  i n  T a b le  3 .  T o x ic  s u b s t a n c e s ,  au ch  s s  c a rb o n  m o n o x id e , 
h y d ro g e n  c y a n id e ,  and  n i t r o a a m in e s  o c c u r  i n  s i m i l a r  c o n c e n t r a t i o n s  i n  
to b a c c o  and m a r i ju a n a  sm oke ; s o  d o  t h e  am oun ts  o f  t h e  p a r t i c u l a t e  
m a t e r i a l  known c o l l e c t i v e l y  a s  " t a r a . "

I t  i s  n o t  e a s y  t o  c om p a re  t h e  t o x i c i t y  o f  s  g i v e n  num ber o f  
m a r i ju a n a  c i g a r e t t e s  t o  a g i v e n  num ber o f  t o b a c c o  c i g a r e t t e s .  T h e r e  
a r e  g e n e r a l  s i m i l a r i t i e s  i n  t h e  c o s t p o s l t i o n  o f  t h e  sm o k e , b u t  t h e  
v a r i a t i o n s  i n  c o m p o s i t i o n  o f  b o th  t o b a c c o  and m a r i ju a n a  c i g a r e t t e s  
and  d i f f e r e n c e s  i n  sm ok in g  t e c h n iq u e s  make s im p le  e x t r a p o l a t i o n s  o f  
r i s k s  o f  t o b a c c o  v e r s u s  m a r i ju a n a  sm ok in g  n o t  v a l i d .
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TABLE 2 C o n c a n t r a t i o n a  o f  A -9-THC  in  D i f f e r e n t  V a r i a t i a a  o f  
M a r i ju a n a

T ypa P a r c a n t  A -9-TH C  
(P a r c a n t  b y  W a ig h t )

N o rm a li z a d
A v a r a g a s !

N a p a l l 2 . 8 1

M a x i c d 1 . 6 8 1.00

P a k i a t a n £ 1 . 3 0

C o lo m b ia ! 3 . 0 0 - 3 . 5 0

I n d i a l . 0 . 4 6
(g row n  a b o v a  2 0 0 0  m) 

1 . 3 9
(g row n  b a low  2 0 0 0  m)

J a m a ic a  (G a n ja ) l l . 2 . 8 0  (m aan )

U n i t a d  S t a t a a £ 0 . 3 5

S i n a a m i l l a  ( f i b a r )  — 0 . 2 1

S i n a a m i l l a
(i n t e r n e d i a t e ) — 3 . 5 8

S i n a a a i l l a  ( d r u g ) i i 6 . 2 8 3 . 0 0 - 1 1 . 0 0

H a a h ia h
(U .N . s t a n d a r d )— 2 . 2 2  ( 7 . 4 0 ) — 1 . 9 0

NIDA ( c i g a r a t t a  1 ) £ 0 . 8 4

NIDA ( c i g a r a t t a  2 ) £ 1 . 8 6  ( 2 . 8 ) 1

C ru d a  m a r i ju a n a  
a x t r a c t S . 2 0 . 0 0

I l l i c i t  h a a h ia h  o i l S . 1 0 . 0 0 - 3 0 . 0 0  
(u p  t o  6 0 )iL

2 0 . 0 0

R a a a a rc h  h a r v a s t a l 0 . 9 0 - 2 . 8 0

SOURCES: (a )  J o n a s ,  1 9 8 0 ;  (b )  B ra a n d a n , 1 9 7 2 ;  ( c )  T u r n a r ,  1 9 7 4 ;  (d )
T u r n a r ,  1 9 8 0 ;  ( a )  T u rn a r #  1 9 8 1 ;  ( f )  T u rn a r  a t  a l . #  1 9 7 9 ;  (g.) 
R o s a n k r a n t z ,  1 9 8 1 ;  (h )  M arahm an a t  a l . ,  1 9 7 6 .
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TABLE 3 M a r i ju a n a  and  T o b a c c o  R e fe r e n c e  C i g a r e t t e  
A n a ly s i s  o f  M a in s t re a m  Smoke
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M a r i h u a n a  

C i g a r a t t a  

( S S  a a )

T o b a c c o  

C i g a r a t t a  

( 8 5  a s )

A .  C i q a r a t t a a

A v a r a g a  v * i g h t ,  a g 1 1 1 5 1 1 1 0
M o i a t u r a ,  p a r c a n t 1 0 . 3 1 1 . 1
P r a a a u r a  d r o p ,  c * 1 4 . 7 7 . 2
S t a c i e  b u r n i n g  r a c a ,  a g / a o . a a 0 . 8 0
P u f f  n u a b a r 1 0 . 7 1 1 . 1

B .  M a i m t r a a a  a a o i r a

I .  G a «  p n a a a

C a r b o n  a o n o x i d a ,  v o l .  p a r e a n c 3 . 9 9 4 . 5 8 .

■ 9 1 7 . 6 2 0 . 2
C a r b o n  d i o x i d a ,  v o l .  p a r c a n t 8 . 2 7 9 . 3 0 -

* 9 5 7 . 3 4 5 . 0
A a a o n i a ,  u g 2 2 t 1 9 9
U C N ,  u g 5 3 2 4 9 8

C y a n o g a n  ( C N )  j • u 9 1 9 2 0
I a o p r a n a ,  u g 8 3 3 1 0
A c a e a l c a n y d a ,  u g 1 2 0 0  , 9 8 0
A c a t o n a ,  u g 4 4 3 5 7 8

A c r o l a i n ,  u g 9 2 8 5

A c e e o n r t n l a ,  u g 1 3 2 1 2 3

B a n z a n a ,  u g 7 6 6 7

T o l u a n a ,  u g 1 1 2 1 0 8

V i n y l  c n l o n d a ,  n g f t 5 . 4 1 2 . 4

D i a a t n y i n i t r o a a a i n a ,  n g & 7 5 8 4

M a c n y l a c h y l n i c r o a a a . - . n a ,  n g l . 2 7 3 0
p M ,  t h i r d  p u f f i S . 5 6 6 . 1 4

f i f t h  p u f f 6 . 5 7 6 . 1 5
a a v a n t n  p u f f 6 . 5 8 6 . 1 4
n i n t h  p u f f 6 . 5 6 6 . 1 0
t a n t n  p u f f 6 .  5 6 6 . 0 2

I I .  P a r t i c u l a r *  p h a a a

T o t a l  p a r t i c u l a t a  a a t t a r ,  d r y ,  a g 2 2 . 7 3 9 . 0

P h a n o l ,  u g 7 6 . 8 1 3 8 . 5

o - C r a a o l ,  u g 1 7 . 9 - 2 4 *

» -  a n d  g - C r a a o l ,  u g 5 4 . 4 6 5

D i a a t b y l p h a n o l ,  u g 6 . 8 1 4 . 4

C a t a e h o l ,  u g i s a 3 2 8

C a n n a b i d i o l ,  u g 1 9 0 -

AJ - T * t r a h y d r o c a n n a b i o o l ,  u g 8 2 0 -

C a n n a b i n o l ,  u g 4 0 0  . -

M l c o t i n a ,  u g - 2 8 5 0

N - N l t r o a o n o r n i c o t i n a ,  n g i - 3 0 0

N a p n t h a l a n a ,  u g 3 . 0 1 . 2

1 - M a e b y l n a p h t h a l a n a ,  u g 6 . 1 3 . 6 5

2 - H a t h y l n a p n t h a l a n a 3 . 6 1 . 4

B a n s ( a ) a n e n r a c a n a ,  n g i 7 5 4 3

B a m o ( a ) p y r a n a ,  n g A 3 1 2 1 . 1

A l n d i c a t a a  k n o w n  c a r c l n o g a n a .

S 0 U R C X 3 1 a o f f m a n n  « c  a l . ,  1 9 7 5 ,  1 9 7 6 )  B r u n n a a a n n  i t  a l . ,  1 9 7 4 ,  1 9 7 7 .
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B e s id e s  th e  c ru d e  p l a n t  l e a f  m a t e r i a l  f o r  sm o k in g / u s u a l l y  c a l l e d  
m a r i ju a n a /  r e s in o u s  m a t e r i a l  f r o m  th e  p l a n t /  c a l l e d  h a s h i s h /  and  
s o lv e n t  e x t r a c t s  o f  th e  p l a n t /  te rm ed  h a s h i s h  o i l /  s om e tim e s  a p p e a r 
o n  th e  i l l i c i t  m a r k e t .  I n  many p a r t s  o f  t h e  w o r ld /  h a s h is h  i s  m o re  
com m on ly  u sed  th a n  m a r i ju a n a .  Aa w i t h  a l l  c a n n a b is  p r e p a r a t i o n s /  th e  
& -9-THC c o n t e n t  o f  h a s h is h  v a r i e s  e n o rm o u s ly /  b u t  t h e  u p p e r l i m i t s  
o f  A -9-THC  c o n t e n t  a r e  u s u a l l y  much h ig h e r  th a n  f o r  m a r i ju a n a :  7 
p e r c e n t  o r  h ig h e r  and  e v e n  h ig h e r  f o r  h a s h i s h  o i l  (T a b le  2 ) .
H ow eve r/ e v en  t h e s e  g e n e r a l l y  m o re  p o t e n t  f o rm s  o f  c a n n a b is  may 
o c c a s i o n a l l y  c o n t a in  much l e s s  A -9 -T H C .

The m ere  d e s i g n a t i o n  o f  t h e  n a t u r e  o f  a c a n n a b i s  p r e p a r a t i o n  i s  
an  u n r e l i a b l e  p r e d i c t o r  o f  i t s  A -9-TH C  c o n t e n t .  The p r a c t i c a l  
c o n s e q u e n c e  o f  t h i s  f o r  t h e  c l i n i c a l  r e s e a r c h e r  i s  t h a t  th e  e x p o s u re  
t o  c a n n a b is  u s e r s  i a  n o t  know n .

O t h e r  P r e p a r a t i o n s

W hat P o te n c y  o f  M a r i ju a n a  I s  A v a i la b l e  F rom  S t r e e t  S am p le s ?

B e c a u s e  o f  t h e  many c o n fo u n d in g  v a r i a b l e s  m e n t io n e d  a b o v e /  i t  i s  
d i f f i c u l t  t o  know w hat p o t e n c y  o f  p s y c h o a c t i v e  d ru g  i s  i n  m a r i ju a n a  
r o l d  i l l i c i t l y *  Tha c o n c e n t r a t i o n  o f  A -9 -TH C  i n  a  g iv e n  sam p le  
w i l l  v a r y  ( R i t z l i n  e t  a l . /  1 9 7 9 ) .  The c o n t e n t  o f  A -9-TH C  f ro m  
v a r i o u s  s t r e e t  s a m p le s  h a s  b e e n  a s a a y e d .  M a r i ju a n a  f r o m  D rug 
E n fo rc e m e n t  A d m in i s t r a t i o n  c o n f i s c a t e d  s a m p le s ;  s a m p le s  r e c e iv e d  
th r o u g h  p s y c h i a t r i s t s ,  p o l i c e  d e p a r tm e n t s ;  and  s t a t e  c r im e  
l a b o r a t o r i e s /  and f u g i t i v e *  s a m p le s  w e re  q u a n t i t a t i v e l y  a n a ly z e d  f o r  
A -9-THC and o t h e r  c a n n a b in o id s .  A p h y s i c a l  d e s c r i p t i o n  o f  th e  
sam p le  was made— e . g . ,  b u d s , s i n s e m i l l a .  The p l a n t s  w e re  a l s o  
c a t e g o r i z e d  b y  o r i g i n —-w he re  t h e y  w e re  c u l t i v a t e d .  The a n a l y s i s  
show ed t h a t  t rem e n d o u s  v a r i a b i l i t y  e x i s t s  i n  t h e  p o t e n c y  o f  A -9-TH C  
on  th e  s t r e e t ;  n o rm a l i s e d  s a m p le s  ra n g e d  f r o m  z e r o  t o  1 1  p e r c e n t  
A -9-THC (T u r n e r ,  1 3 8 1 ) .    —

A n a ly t i c  M e th od s

D e t e c t i o n  and  m ea su rem en t o f  c a n n a b in o id s  and  t h a i r  m e t a b o l i t e s  i n  
b od y  f l u i d s  i s  f a r  m ore  d i f f i c u l t  th a n  w i t h  su c h  d ru g s  a s  a l c o h o l .  
The b lo o d  and  t i s s u e  l e v e l s  r e s u l t i n g  f r o m  u a e  o f  o r d i n a r y  c a n n a b is  
a r a  vm ty- low — n an o g ram e t p e r  m i l l i l i t e r  o r  l o w e r .  I n  a d d i t i o n ,  
com pounds l i k e  s t e r o i d s ,  o c c u r r i n g  n o rm a l ly  i n  b o d y  f l u i d s  i n t e r f e r e  
v i t h  t h e  m ea su rem en t o f  c a n n a b in o id s  i n  b lo o d  and  c a n  make t h e  t e s t  
much l e s s  s e n s i t i v e  th e n  i f  p u r e  c a n n a b in o id s  i n  an  u n c o n ta m in a te d

* S am p le s  r e c e i v e d ,  when n o  a r r e s t s  w e re  m ad e , 
to n e  b i l l i o n t h  o f  a  g ram .
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s o lu t i o n  a r e  b e in g  a n a ly z e d  (H a rv e y  e t  a l . ,  1 9 8 0 ;  H a rv e y  and  P a t o n ,  
1 9 8 0 ) .

A c o m b in a t io n  o f  g a s - l i q u i d  c h ro m a to g ra p h y  and m ass s p e c t r o m e t r y  
i s  th e  m o s t s e n s i t i v e  d i r e c t  m ethod  o f  m e a s u r in g  c a n n a b in o id s .  T h a t ,  
h o w e v e r /  r e q u i r e s  s k i l l e d  t e c h n i c i a n s  and  e x p e n s iv e  e q u ip m en t n o t  
r e a d i l y  a v a i l a b l e .  U s in g  m o d i f i c a t i o n s  o f  t h i a  e x p e r im e n t a l  
t e c h n iq u e /  on e  c a n  m ea su re  a s  l i t t l e  a s  5 p ic o g ra a ta *  o f  A -9 -T B C  i n  
a m i l l i l i t e r  o f  p la sm a  (H a rv e y  e t  a l . /  1 9 8 0 ;  H a rv e y  and  P a t o n ,
1 9 8 0 ) .  R a d io im m u n o a s s a y  and enzym e im m unoassay  t e c h n iq u e s  a l s o  a r e  
a v a i l a b l e /  th e  lo w e r  l i m i t s  o f  s e n s i t i v i t y  o f  t h e s e  m e th od s  now a r e  
n o t  a d e q u a te  f o r  r e l i a b l e  m e a su rem en ts  o f  A -9-TH C  i n  human b lo o d  
m ore th a n  a few  h o u r s  a f t e r  d ru g  a d m i n i s t r a t i o n .  A r e a d i l y  a v a i l a b l e  
enzym e im m unoassay  w i l l  d e t e c t  c a n n a b is  m e t a b o l i t e s  i n  t h e  u r i n e  f o r  
a s  lo n g  a s  a week a f t e r  th e  sm o k in g  o f  a  s i n g l e  m a r i ju a n a  c i g a r e t t e .  
T h u s , a p o s i t i v e  u r i n e  t e s t  b y  t h i s  m e th od  i s  m et n e c e s s a r i l y  
i n d i c a t i v e  o f  u a e  w i t h in  th e  p r e v i o u s  few  h o u r s  and  d o e s  n o t  p r o v i d e  
e v id e n c e  o f  r e c e n t  i n t o x i c a t i o n  a s  a b r e a t h  t e s t  d o e s  f o r  a l c o h o l .  
A s s a y s  f o r  c a n n a b in o id s  a r e  l i k e l y  t o  re m a in  f a r  m o re  c o m p lic a t e d  
th a n  f o r  a l c o h o l  and  many o t h e r  d r u g s .

PHARMACOLOGY OF CANNABIS

I m p l i c i t  i n  a d i s c u s s i o n  o f  t h e  e f f e c t s  o f  a n y  d ru g  i s  som e 
d e t e rm in a t i o n  o f  d o s e .  The i n t e n s i t y  and  d u r a t i o n  o f  e f f e c t s  i n  
r e l a t i o n  t o  d ru g  d o s e  m u st be d e t e rm in e d  o r  i n f e r r e d  f ro m  a d e q u a te  
p h a rm a c o lo g ic  s t u d y .  The i n t e n s i t y  and  d u r a t i o n  o f  a d ru g  e f f e c t  
d e p en d s  o n  a t  l e a s t  t h r e e  m a jo r  f a c t o r s :

1 .  The c o n c e n t r a t i o n  o f  t h e  d ru g  a t  t h e  s i t e s  o f  a c t i o n  i n  th e
b o d y . T h i s  i s  d e te rm in e d  by t h e  d o s e /  w h a t t h e  d ru g  i s  d i s s o l v e d  i n
o r  m ix e d  w i t h /  th e  r o u t e  o f  a d m in i s t r a t i o n /  and t h e  p h a rm a c o k in e t i c s  
o f  t h e  d r u g .

2 .  The s e n s i t i v i t y  o f  t h e  c e l l s  th e  d ru g  a c t s  u p o n .
3 .  The p h y s i o l o g i c a l  s t a t e  o f  th e  b o d i l y  s y s te m s  b e in g

a f f e c t e d .  T h is /  i n  t u r n /  d e p en d s  o n  i n t e r a c t i o n s  w i th  o t h e r  s y s te m s  
a n d , e s p e c i a l l y  f o r  d ru g s  w i t h  b e h a v i o r a l  and  p s y c h o lo g i c a l  e f f e c t s ,  
a s  w e l l  a s  e n v i r o n m e n t a l and  e x p e r i e n t i a l  f a c t o r s ,  i n c lu d in g  t h e  
p r e s e n c e  o f  o t h e r  d r u q s .

W i th  c a n n a b i s ,  many o r  e v e n  m o s t o f  t h e s e  f a c t o r s  a r e  n o t  a lw a y s  
m e a s u r a b le  o r  u n d e r  t h e  c o n t r o l  o f  o n  i n v e s t i g a t o r .

* 1  p g  • 1 0 - 1 2  g ran » .
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P h a rm a c o k in e t i c  s t u d i e s  o f  th e  a b s o r p t i o n ,  d i s t r i b u t i o n ,  m e ta b o lis m , 
and e l im i n a t i o n  o f  A -9 -THC d e te rm in e  how lo n g  t - 9 -T H C  and  i t s  
m e t a b o l i t e s  re m a in  i n  th e  b o d y . P h a rm a c o k in e t ic s  v a r y  w ith  t h e  r o u t e  
o f  d ru g  a d m in i s t r a t i o n  and  au ch  f a c t o r s  a s  l i p i d  s o l u b i l i t y ;
A -9 -TH C  te n d s  t o  re m a in  f o r  lo n g  p e r i o d s  o f  t im e  in  f a t t y  t i s s u e .

When sm oked , A -9 - 1 EC i»  r a p i d l y  a b s o rb e d  by  th e  b lo o d  in  th e
lu n g .  I f  t a k e n  o r a l l y ,  A -9-THC  i s  n o t  a b s o rb e d  i n t o  th e  b lo o d  a s  
r a p i d l y .  The r a t e  o f  d i s a p p e a r a n c e  o f  A -9-THC  f ro m  th e  b lo o d  
v a r i e s  w i t h  t im e  (L e m b e rg e r  e t  a l . ,  1 9 7 1 a ,b ,  1 9 7 2 ;  O h ls s o n  e t  a l . ,
1 9 8 0 ) .  H ig h  b l e e d , l e r e l a  f a l l  r a p i d l y ,  f o r  tb a  f i r s t  3 0  m in u t e s ,  a s  
t h e  4 -9 -T H C  d i s t r i b u t e s  t o  t i s s u e s '  w iffiT  i i g l T b l o o d ' f l b w .  A f t e r  th e  
i n i t i e l  d i s t r i b u t i o n ,  th e  b lo o d  l e v e l  f a l l s  much m o re  s lo w ly  w i th  a 
h a l f - l i f e *  o f  1 9  h o u r s  o r  m o re  (H u n t and  J o n e s ,  1 9 8 0 ) .  M e t a b o l i t e s t  
o f  A -9 -THC h ave  t h e i r  own in d e p e n d e n t  r a t e s  o f  e l i m i n a t i o n .
T y p i c a l l y ,  m e t a b o l i t e s  a x e  e l im in a t e d  m o re , s l o w ly ,  h a v in g  a  h a l f - l i f e  
o f  a p p r o x im a t e ly  5 0  h o u r s  (H un t and J o n e s ’, 1 9 8 0 ) .

A f t e r  a n  i n j e c t i o n  o f  a s i n g l e  d o s e  o f  A -9 -T H C , a p p r o x im a t e ly
2 5 - 3 0  p e r c e n t  o f  t h e  com pound and i t s  m e t a b o l i t e s  re m a in  i n  th e  body 
e t  1  w eek (L e m b e rg e r e t  a l . ,  1 9 7 1 b ;  H un t and  J o n e s ,  1 9 8 0 ) .
E s s e n t i a l l y  c o m p le t e  e l im i n a t i o n  o f  e s i n g l e  d o s e  may ta k e  30 d a y s  o r  
l o n g e r  ( J o n e s , r l 9 8 0 ) .  T h u s , r e p e a t e d  a d m in i s t r a t i o n  o f  e v e n  s m a l l  
d o s e s  may l e a d  t o  an  a c c u m u la t io n  o f  d ru g  h ig h e r  th a n  l e v e l s  re a c h e d  
a t  a n y  t im e  a f t e r  a s i n g l e  d o s e .

P o t e n c y  a n d  P h a r m a c o k i n e t i c  C o n s i d e r a t i o n s

A b s o r p t i o n

I n h a l i n g  sm oke f r o m  a  c a n n a b is  c i g a r e t t e  o r  p ip e  i s  p h a rm a c o -  
k i n e t i c a l l y  d i f f e r e n t  f r o m  i n g e s t i n g  c a n n a b i s .  Sm ok ing  I s  a f a r  m ore 
e f f i c i e n t  way o f  d e l i v e r i n g  c a n n a b in o id s  t o  th e  b r a i n  th a n  i n g e s t i o n  
b e c a u s e  o f  th e  l a r g e  s u r f a c e  a r e a  o f  th e  lu n g s .  I n h a le d ,  th e  
c a n n a b in o id s  i n  th e  emoka g o  r a p i d l y  f r o m  th e  lu n g s  i n t o  th e  b lo o d  t o  
t h e  l e f t  s i d e  o f  th e  h e a r t  and  a r e  c a r r i e d  i n  s e c o n d s  t o  th e  b r a i n  
and  o t h e r  o r g a n s  b e f o r e  p a s s in g  th ro u g h  t h e  l i v e r .  When sm oked , a 
d ru g  r e a c h e s  t h e  b r a i n  w i t h  r e l a t i v e l y  l i t t l e  t im e  f o r  m e ta b o lism  o r  
d i l u t i o n .  Many s u b s t a n c e s  w i th  h ig h  l i p i d  s o l u b i l i t y  su ch  a s  
c a n n a b in o id s  g o  q u i c k l y  f r o m  b lo o d  i n t o  t i s s u e s ,  i n c lu d in g  b r a i n  
t i s s u e s .  P s y c h o lo g i c a l  and  c a r d i o v a s c u la r  e f f e c t s  o f  c a n n a b is  a r e

*T h e  h a l f - l i f e  i s  a m e a su re  o f  how r a p i d l y  a  d ru g  i s  e l im i n a t e d .  I t  
i s  t h e  t im e  r e q u i r e d  f o r  t h e  l e v e l  o f  a  d ru g  t o  b e  re d u c e d  by 
o n e - h a l f .  I f  s t a r t i n g  l e v e l s  e r e  t e n  u n i t e  and t h e  h a l f - l i f e  i s  24 
h o u r s ,  th e n  1  d a y  a f t e r  a d m in i s t r a t i o n ,  th e  l e v e l  w i l l  be 5 u n i t s ,  2 
d a y s  a f t e r  a d m in i s t r a t i o n  2 . 5  u n i t s ,  e t c .
i T h e i , .  a r e  m o re  th e n  4 5  m e t a b o l i t e s  o f  m a jo r  c a n n a b in o id s  i d e n t i f i e d  
i n  d i f f e r e n t  s p e c i e s ,  a t  l e a s t  o n e  o f  w h ic h , 1 1 -O H -A -9 -T H C , i s  
p s y c h o a c t i v e .
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e v id e n t  w i t h i n  a  few  s e c o n d s  o f  i n h a l a t i o n .  P e ak  e f f e c t s  o c c u r  a b o u t  
t h e  t im e  s a c k in g  i s  c o m p le t e d .

When t a k e n  by  m ou th , c a n n a b in o id s  u s u a l l y  a r e  i n  s o l u t i o n s  o r  
s u s p e n s io n s .  The m a t e r i a l  t h e y  a r e  m ixed  w i t h  a f f e c t s  th e  r a t e  o f  
a b s o r p t i o n .  P o r  e x a m p le , b lo o d  l e v e l s  o f  h -9 -T H C  w e re  h ig h e r  and 
la s t e d  lo n g e r  when g i v e n  i n  a n  o i l y  s o lu t i o n  th a n  i n  an  e t h y l  a l c o h o l  
s o lu t i o n  (P e r e z - R e y e a  e t  a l . ,  1 9 7 3 ) .  T h is  s u g g e s t s  t h a t  c a n n a b is  
e a t e n  i n  f o o d  m ix t u r e s  c o n t a in in g  f a t  i s  b e t t e r  a b s o r b e d .

An im p o r t a n t  d i f f e r e n c e  b e tw e en  s a c k in g  and  i n g e s t i o n  i s  t h a t  
when c a n n a b in o id s  a r e  a b s o rb e d  f r o m  t h e  g o t ,  b lo n d  c o n t a in in g  
them  f i r s t  g o e s  d i r e c t l y  t h r o u g h  t h e  l i v e r .  The l i v e r  r a p i d l y  c l e a r s  
t h e  £ - 9 - THC f r o m  t h e  b lo o d  and  e n s y a e t i c a l l y  c h an g e e  a u c h  o f  th e  
a -9 -T H C  t o  o t h e r  m e t a b o l i t e s  b e f o r e  i t  r e t c h e s  t h e  b r a i n  (H u n t and 
J o n e s ,  1 9 8 0 ) .  A l a r g e  am oun t i s  m e t a b o l i s e d  t o  l l - h y d ro x y -A -$ * -T H C  
(F ig u r e  1 ) .  I t  i s  unknown i f  t h e  s p e c t ru m  o f  e f f e c t s  o f  t h i s  
m e t a b o l i t e  i s  i d e n t i c a l  t o  t h a t  o f  A -9 -T B C . When t a k e n  by  m o u th , 
i n  c o n t r a s t  t o  when sm oked , tw o o r  t h r e e  t im e s  m o re  d -9 -T H C  i s  
r e q u i r e d  t o  o b t a i n  e q u i v a le n t  a c u t e  p s y c h o lo g i c a l  and  p h y s i o l o g i c a l  
e f f e c t s .  A f t e r  o r a l  d o s e s  t h e  e f f e c t s  d e v e lo p  m o re  s l o w ly ,  l a s t  
l o n g e r ,  a r e  m ore  v a r i a b l e ,  a n d  c a n n o t  b e  c o n t r o l l e d  b y  t h e  r e c i p i e n t  
o n e *  th e  c a n n a b is  h a s  b e en  s w a l lo w e d . I n  c o n tra * * * ., t h e  sm o k e r f e e l s  
th e  e f f e c t s  q u i c k l y  and  c a n  m o d i f y  i n h a l a t i o n  a t  a n y  t im e ,  a l t h o u g h  
o v e rd o s a g e  i a  s t i l l  p o s s i b l e .  U n p le a s a n t  r e a c t i o n s  t o  o v e r d o s e  a r e  
m ore  common f o l l o w i n g  i n g e s t i o n  t h s n  i n h a l a t i o n .

A v a r i e t y  o f  o t h e r  r o u t e s  o f  a d m in i s t r a t i o n  h a v e  b e en  u s e d  
e x p e r im e n t a l l y  i n  humans and  i n  a n im a ls ,  i n c lu d in g  i n t r a v e n o u s ,  
i n t r a p e r i t o n e a l ,  s u b c u ta n e o u s .*  i n t r a m u s c u la r ,  t o p i c a l  (o n  che s k i n ) , 
and i n t o  th e  c o n ju n c t i v a l  s a c  ( e y e ) . T h e se  v a r i o u s  r o u t e s  i n f lu e n c e  
th e  t im e  t o  o n s e t  o f  e f f e c t ,  d u r a t i o n  and  p e a k  i n t e n s i t y ,  and  th e  
r a t e  w i th  w h ic h  t h e  e f f e c t  d i s a p p e a r s .  D i r e c t  c o m p a r is o n  o f  f i n d i n g s  
i n  s t u d i e s  u s in g  d i f f e r i n g  a d m in i s t r a t i o n  r o u t e s  i s  d i f f i c u l t  and 
m ust t a k e  t h e s e  f a c t o r s  i n t o  c o n s i d e r a t i o n .

Human u s e r s  o f  c a n n a b is  v a r y  i n  t h e i r  p r e f e r r e d  r o u t e s  o f  u s e .
I n  some c o u n t r i e s  and  c u l t u r e s  c a n n a b is  i s  m a in ly  t a k e n  by i n g e s t i o n  
( f o r  e x a m p le , I n d i a )  and  i n  o t h e r s  by i n h a la t i o n  ( f o r  e x a m p le , th e  
U n it e d  S t a t e s ) . B e c a u s e  o f  t h e  e f f e c t a  o f  r o u t s  o f  a d m in i s t r a t i o n  o n  
p h a rm a c o lo g y , i t  i s  r e a s o n a b le  t o  e x p e c t  d i f f e r e n t  h e a l t h  c o n s e q u e n c e s  
o f  th e  d i f f e r e n t  r o u t e s  o f  a d m i n i s t r a t i o n ;  t h e r e f o r e ,  c o m p a r is o n s  o f  
h e a l t h  s t a t i s t i c s  among c o u n t r i e s  m u s t be made w i t h  c a r e .

A lth o u g h  sm ok in g  a v o id s  many o f  t h e  a b s o r p t i o n  p r o b le m #  d i s c u s s e d  
a b o v e , a h o s t  o f ' o t h e r  v a r i a b l e s  a f f e c t i n g  d o s e  a r e  i n t r o d u c e d ,  su ch  
a s  th e  s i z e  and  p a c k in g  o f  t h e  c a n n a b is  c i g a r e t t e s ,  t h e  way t h e  sm oke 
i s  I n h a le d ,  t h e  num ber o f  p u f f s  and th e  i n t e r v a l  b e tw e en  p u f f s ,  th e  
t e m p e r a tu r e  p ro d u c e d  i n  t h e  b u rn in g  c i g a r e t t e ,  and  w h e th e r  a  c i g a r e t t e  
i s  s h a r e d .  B e c a u s e  o f  th e  p r o g r e s s i v e  c o n c e n t r a t i o n  o f  c a n n a b is  
c o n s t i t u e n t s  i n  t h e  c i g a r e t t e  b u t t ,  t h e  l e s t  few  p u f f s  y i e l d  c o n ­
s i d e r a b ly  m ore  A -9 -T E C  and  p a r t i c u l a t e  m a t t e r  t h s n  d o  t h e  e a r l i e r  
p u f f s .  A l l  t h e z e  and  o t h e r  f a c t o r s  a f f e c t  th e  d c a e  r e c e i v e d ,  and 
o n ly  r a r e l y  h a v e  t h e y  b e en  m e a s u re d . O n ly  some o f  t h e s e  f a c t o r s  a r e  
u n d e r th e  c o n s c io u s  c o n t r o l  o f  th e  c a n n a b is  sm o k e r . A b ou t b a l f  o f  
th e  a- 9 - th c  o r i g i n a l l y  i n  a c a n n a b is  c i g a r e t t e  l a  l o s t  by
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c o m b u s t io n , by b u t t  e n t r a p m e n t ,  i n  smoke n o t  in h a le d #  and i n  sm oke 
e x h a le d  (F e h r  and  K a l a n t ,  1 9 7 2 ;  R o s e n k r a n t z ,  1 9 8 1 ) .

I t  h a s  been  r e p o r t e d  t h a t ,  l i k e  n o n sm o k e rs  o f  t o b a c c o ,  i n d i v i d u a l s  
i n  a p o o r l y  v e n t i l a t e d  room  w h e re  c a n n a b is  i s  sm oked may p a s s i v e l y  
i n h a le  a c t i v e  c om p on e n ts  (Z e id e n b e rg  e t  a l . ,  1 9 7 7 ) .  B e c a u s e  o n l y  
t r a c e  am oun ts  o f  c a n n a b in o id  m e t a b o l i t e s  a r e  p r e s e n t  i n  u r i n e  o f  
t h e s e  p a s s i v e  i n h a l e r s ,  i t  i a  u n l i k e l y  t h a t  t h e  lo w  l e v e l s  o f  th e  
a b s o rb e d  c a n n a b in o id s  f r o m  t h e  am b ie n t a i r  a c c o u n t  f o r  t h e  s o - c a l l e d  
■ contact h i g h . 9 E x p e r ie n c in g  s u b je c t i v e  c a n n a b is  e f f e c t s  i n  th e  
p r e s e n c e  o f  c a n n a b is  sm o k e rs  c o u ld  be e x p la in e d  by  p s y c h o lo g i c  
f a c t o r s  i n  a d d i t i o n  t o  a n y  p h a rm a c o lo g ic  o n e s .  B u t ,  b e c a u s e  s t u d i e s  
h a v e  shown t h a t  c h i l d r e n  o f  p a r e n t s  who sm oke t o b a c c o  a r e  m o re  l i k e l y  
t o  h a v e  r e s p i r a t o r y  i n f e c t i o m s  d u r i n g  th e - f i r s t  y e e e  o f  l i f e — w h ic h  
may be d u e  t o  t h e i r  b e in g  e x p o s e d  t o  c i g a r e t t e  am oks i n  t h e  a tm o sp h e re  
(U .S .  D e p a r tm ent  o f  H e a l t h ,  E d u c a t i o n ,  and  W e l f a r e ,  1 9 7 9 )—  t h e  i s s u e  
o f  p a s s i v e  i n h a l a t i o n  o f  m a r i ju a n a  sm oke i e  w o r th  f u r t h e r  s t u d y .

D i s t r i b u t i o n

The i i p i d  s o l u b i l i t y  o f  A -9-TH C  and o t h e r  c a n n a b in o id s ,  i n c lu d in g  
th o s e  w i t h  h i g h e s t  p h a rm a c o lo g ic  a c t i v i t y ,  f a c i l i t a t e s  d i s t r i b u t i o n  
r e a d i l y  i n t o  t i s a u a s  an d  c a l l s  t h r o u g h o u t  th e  b ody  s o  b lo o d  l e v e l s  
d r o p  r a p i d l y .  I n i t i a l l y ,  c a n n a b in o id  c o n c e n t r a t i o n s  a r e  h i g h e s t  i n  
su ch  t i s s u e s  a s  lu n g ,  l i v e r ,  and  k id n e y  t h a t  h a v e  a h ig h  b lo o d  f lo w  
( A g u r e l l  e t  a l . ,  1 9 6 9 ,  1 9 7 0 ;  K la u a n e r  and  D i n g e l l ,  1 9 7 1 ) .  D e lt a - 9 -T H C  
c r o s s e s  t h e  p la c e n t a  an d  e n t e r s  t h e  f e t u s  o f  e x p e r im e n t a l  a n im a ls  
(K en n e d y  and  W a d d e l l ,  1 9 7 2 ) .  G a n m ab ia o id  l e v e l s  i n  t h e  human f e t u s  
h a ve  n o t  b e en  s t u d i e d .  S m a l l  am oun ts  a r e  a l s o  fo u n d  i n  th e  m i lk  o f  
e x p e r im e n t a l  a n im a ls  and  c a n  be t r a n s f e r r e d  t o  p r o g e n y  ( J a k u b o v ic  e t  
a l . , 1 9 7 3 ;  C hao  e t  a l . ,  1 9 7 6 ) .  A f t e r  i n i t i a l  d i s t r i b u t i o n ,  
c o n c e n t r a t i o n s  o f  c a n n a b in o id s  i n  t i s s u e s ,  c e l l s ,  and s u b c e l l u l a r  
c o m p a r tm e n ts  a r e  h i g h l y  n o n u n i f o rm , d e te rm in e d  no  d o u b t  by s o l u b i l i t y  
and  o t h e r  p h y s ic o c h e m ic a l  c h a r a c t e r i s t i c s .  T h e r e f o r e ,  b lo o d  
c o n c e n t r a t i o n s  d o  n o t  r e f l e c t  c o n c e n t r a t i o n s  a t  p h a r m a c o lo g i c a l l y  
a c t i v e  s i t e s ,  a s  t h e y  d o  w i th  a l c o h o l .

M e ta b o lis m  and E l im i n a t i o n

E l im i n a t i o n  o f  d ru g s  and  t h e i r  m e t a b o l i t e s  i s  m o s t ly  t h ro u g h  
e x c r e t i o n  by  th e  k id n e y  i n t o  t h e  u r i n e  o r  by t h e  g a l l  b la d d e r  v i a  t h e  
b i l e  i n t o  th e  i n t e s t i n e  and  o u t  w i th  th e  f e c e s .  C a n n a b in o id s  d o  n o t  
p a s s  o u t  o f  t h e  b lo o d  i n t o  t h e  lu n g s  and  d o  n o t  a p p e a r  i n  b r e a t h  i n  
a p p r e c i a b le  q u a n t i t i e s .  Seme c a n n a b in o id s  g o in g  i n t o  t h e  i n t e s t i n e  
w i th  b i l e  a r e  r e a b s o r b e d .  Some a l s o  d i f f u s a  b a c k  th r o u g h  th e  k id n e y  
t u b u le s  d u r in g  t h e  p r o c e s s  o f  u r i n e  f o r m a t i o n ,  s o  th e  am oun ts  f i n a l l y  
e x c r e t e d  p e r  u n i t  o f  t im e  a r e  s m a l l .  The new sssvJA of fcfci* 
r e c y c l i n g  i s  t h a t  t h e  c a n n a b in o id s  a r e  o n l y  s l o w ly  e l im in a t e d  izom 
t h e  b o d y .
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S t u d i e s  o f  t h e  d i s a p p e a r a n c e  o f  A -9 - t h C  fro m  human p la sm a  h a v e  
le d  t o  r e p o r t s  o f  v a lu e s  o f  h a l f - l i v e s  t h a t  ra n g e d  f r o m  19  h o u r s  in  
e x p e r ie n c e d  u s e r s  (H u n t and J o n e s *  1 9 8 0 )  t o  57  h o u rs  i n  n a iv e  u s e r s  
(L em b e rg e r  e t  a l . *  1 9 7 1 b ) .  W h e th e r t h i s  d i f f e r e n c e  i n  h a l f - l i f e  i s  
due t o  t h e  e x p e r ie n c e  o f  t h e  u s e r  h a s  n o t  b e en  e s t a b l i s h e d .  B e c a u s e  
o f  t h e i r  h ig h  l i p i d / w a t e r  p a r t i t i o n  c o e f f i c i e n t s *  A -9 -TH C  and  some 
o f  i t s  m e t a b o l i t e s  c a n  be s e q u e s t e r e d  i n  f a t t y  t i s s u e s .  F o l lo w in g  
th e  i n t r a v e n o u s  a d m in i s t r a t i o n  o f  r a d i o a c t i v e  A-9-THC t o  human 
v o lu n t e e r s *  h ow ev e r*  6 7  p e r c e n t  o f  t b e  r a d i o a c t i v i t y  w as e x c r e t e d  i n  
1 w eek* 2 2  p e r c e n t  i n  t h e  u r i n e  an d  p e r c e n t  i n  f e c e s  (L e m b e rg e r  e t  
a l . «  1 9 7 1 a ) .  A lm o s t  n o  A -9 -T B C  i t s e l f  w as e x c r e t e d  i n  t h e  u r i n e .  
T h e re  may be f a i r l y  r a p i d  and  c o m p le t e  m e ta b o lis m  o f  f r e e  A -9 -T B C  
f o l lo w e d  by s lo w  r e l e a s e  and  m e t a b o l is m  o f  s e q u e s t e r e d  A -9 -TH C  and  
r e t a i n e d  m e t a b o l i t e s .  B e c a u s e  n o  d i r e c t  m ea su rem en ts  o f  c a n n a b in o id  
l e v e l s  h a v e  been  made i n  t i s s u e  s a m p le s  f r o m  human c a n n a b i s  u s e r s  and 
t h e  d a t a  a r e  l im i t e d  in  e x p e r im e n t a l  a n im a ls *  on e  c a n  o n l y  i n f e r  f r o m  
b lo o d  l e v e l s  w hat m e t a b o l i t e s  a r e  a c c u m u la t in g  and w h e re .

I n  r a t s *  a f t e r  i n h a la t i o n  o r  i n t r a v e n o u s  a d m in i s t r a t i o n  o f  
r a d i o a c t i v e  A -9 -TH C , r a d i o a c t i v i t y  p e r s i s t e d  i n  th e  b r a i n  f o r  a t  
l e a s t  7 d a y s *  m o s t ly  a s  m e t a b o l i t e s  (Ho e t  a l . *  1 9 7 0 ) .  When g i v e n  
s u b c u ta n e o u s ly  i n  r a t s *  e v e n  a t  i n t e r v a l s  a s  g r e a t  a s  a  d a y  o r  tw o 
a p a r t *  & -9-THC w i l l  a c c u m u la te  a s  m e t a b o l i t e s  (K re u z  an d  A x e lr o d *  
1 9 7 3 ) .  A c c u m u la t io n  o f  some c a n n a b in o id s  w i t h  e v en  l e s s  f r e q u e n t  
i n t a k e  a p p e a r s  l i k e l y .  A lth o u g h  m oe t m e t a b o l i t e s  e r e  c o n c e n t r a t e d  i n  
f a t t y  t i s s u e s *  t h e y  w i l l  s l o w ly  p a s s  i n t o  p la sm s  and c i r c u l a t a  th o u g h  
a l l  p a r t s  o f  th e  b o d y , p a r t i c u l a r l y  i n c lu d i n g  su ch  o r g a n s  a s  t h e  
b r a i n *  and g e n e r a l l y  a l l  m em b ran e s . The h e a l t h  c o n s e q u e n c e s  o f  t h e  
c o n t in u e d  p r e s e n c e  o f  su c h  f o r e i g n  m o le c u le s  a r e  n o t  kn ow n . The 
m a rked  p e r s i s t e n c e  o f  t h e  c a n n a b in o id s  i s  q u i t e  u n l i k e  o t h e r  w id e ly  
consum ed a g e n ts *  s u c h  a s  a l c o h o l *  n i c o t i n e *  and  c a f f e i n e *  t h a t  a r e  
r a p i d l y  m e t a b o l i z e d  and le a v e  n o  t r a c e  a  few  h o u rs  a f t e r  m o d e ra te  
i n t a k e .

WHAT I S  A LARGE OR SMALL CANNABIS DOSE?

L a rg e  and f r e q u e n t  d o s e s  o f  a n y  d ru g  a r e  m o re  l i k e l y  t o  p r o d u c e  
a d v e r s e  h e a l t h  e f f e c t s  th e n  s m e l l  i n f r e q u e n t  d o s e s  o f  t h e  d r u g .
Thus* ju d g m en ts  o f  h e a l t h  c o n s e q u e n c e s  o f  th e  u su  o f  c a n n a b i s  c a n  
o n ly  b e  made w i th  i m p l i c i t  o r  e x p l i c i t  k n ow le d g e  a b o u t  d o e e .  F o r  th e  
r e a s o n s  d i s c u s s e d  a b o v e *  t h e  r a n g e  o f  c a n n a b in o id  d o s e s  con sum ed  
v a r i e s  w i d e ly .  I n v e s t i g a t o r s  u s u a l l y  r e p o r t  d o s e  i n  t e rm s  o f  
m a r i ju a n a  c i g a r e t t e s  p e r  u n i t  o f  t im e *  o r  t h e y  g i v e  some e s t im a t e  o f  
t h e  c o n c e n t r a t i o n  o f  A -9-TH C  u s e d  f o r  o r a l  a p p l i c a t i o n .  T h ia  i s  
n o t  an  a d e q u a te  way t o  q u a n t i f y  t h e  am oun t o f  c a n n a b in o id s  a c t u a l l y  
e n t e r i n g  t h e  b o d y . O n ly  o n e  e p id e m i o lo g i c  s t u d y  p r o v i d e s  a b re a k d ow n  
o f  v a r y in g  d o s e  l e v e l s  i n  e x c e s s  o f  o n e  c a n n a b is  c i g a r e t t e  d a i l y  
(Bachm an a t  a l . *  1 9 8 1 ) ’.  E p i d o n i o lo g i c  s u r v e y s  h a ve  r o t  q u a n t i f i e d  
& -9-THC l e v e l s .  When r e p o r t i n g  le a n  f r e q u e n t  u s e  p a t t e r n s  t h a n  o n e  
c i g a r e t t e  p e r  d a y *  i n v e s t i g a t o r s  u s e  m e a s u re s  t h a t  make i t  d i f f i c u l t  
t o  c om p a re  s t u d i e s .  I n  t h i s  r e p o r t *  a n y  g e n e r a l  o r  a v e r a g e  d o s e  
e s t im a t e s  a r e  a p p r o x im a t i o n s .
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I t  i c  g e n e r a l l y  a g re e d  t h a t  s a c k in g  f i v a  o r  s i x  1 -g ram  c a n n a b is  
c i g a r a t t a *  d a i l y  i s  a  l a r g a  d o s a  (D o rn b u sh  a t  a l . ,  1 9 7 1 ;  R o s a n k r a n t z ,
1 9 8 1 ) .  B a c a u a a  o £ t h a  v a r i a b i l i t y  o f  A -9-TH C  c o n t e n t  o f  c a n n a b is  
a v a i l a b l e  f r o a  s t r e e t  s a m p le s ,  i t  w ou ld  be m o re  a p p r o p r i a t e  t o  
c o n s i d e r  t h i s  h e a v y  u s e .  The d e f i n i t i o n  o f  a  lo w  d o s a  i s  m ore  
c o n t r o v e r s i a l .  Samm  c o n s i d e r  o n a  M a r i ju a n a  c i g a r e t t e  a d a y  t o  be a 
l a r g a  d o s e .  O t h e r s  t h i n k  e v e n  o n a  c i g a r a t t a  a  w eak i s  r e g u l a r ,  
f r e q u e n t ,  and  a  h i g h  d o e e .

W i th  t o b a c c o  and a l c o h o l ,  f o r  v h ic h  d o s a  i s  e a s i e r  t o  q u a n t i f y ,  
i t  t o o k  many y a a r s  t o  e s t a b l i s h  w h a t a s m a l l  o r  l a r g a  d o s a  m ig h t be 
i n  te rm s  o f  s p e c i f y i n g  d o s e s  t h a t  s i g n i f i c a n t l y  i n c r e a s e d  th e  r i s k  o f  
v a r i o u s  b e h a v i o r a l  an d  h e a l t h  c o n s e q u e n c e s . E ven  w i t h  t h o s e  d r u g s ,  
t h e r e  i s  s t i l l  d i s a g r e e m e n t  a s  t o  p r e c i s e l y  w h a t a s m a l l  and " s a f e ” 
d o s e  m ig h t  b e .  T h e re  w i l l  b e  e v e n  m ore  p r o b le m s  i n  s p e c i f y i n g  
t y p i c a l  c a n n a b is  d o s e s  end  p r e d i c t i n g  t h e i r  l i k e l y  h e a l t h  
c o n s e q u e n c e s .

I n  c o n t r o l l e d  l a b o r a t o r y  c o n d i t i o n s ,  i n g e s t e d  d o s e s  o f  m ore th a n  
2 0  mg o f  A -9-THC  g e n e r a l l y  a r e  c o n s id e r e d  by b o th  i n v e s t i g a t o r s  and  
c a n n a b is  u s e r s  t o  be l a r g e  d o a e s .  D o s e s  o f  l e s a  th a n  1 0  mg a r e  
c o n s id e r e d  s m a l l .  M a r i ju a n a  c i g a r e t t e s  c o n t a in in g  m o re  th a n  20  mg o f  
A -9-THC  seem  t o  be a l a r g e  d o s e ,  and  t h o s e  w i t h  1 0  mg p ro d u c e  
e f f e c t s  g e n e r a l l y  c o n s i d e r e d  th e  r e s u l t  o f  e  s m a l l  d o s e .  When 
v o lu n t e e r s  w e re  a l lo w e d  t o  s e l e c t  t h e i r  own s e l f - d e t e rm in e d '  sm oked  
d o s e s  i n  c o n t r o l l e d  e x p e r im e n t s ,  seme sm oked o n ly  o n e  o r  tw o 2 0 -mg 
c i g a r e t t e s  d a i l y ,  w h i le  o t h e r  s i m i l a r  v o lu n t e e r s  sm oked  s i x  t o  t e n  o r  
m o re  c i g a r e t t e s  p e r  d a y .  V a r i a b i l i t y  i n  sm ok in g  p a t t e r n s  i s  g r e a t  
and n o t  e a s i l y  q u a n t i f i e d ;  o n l y  b r o a d  ra n g e  e s t im a t e s  o f  d o s e  a r e  
p o s s i b l e .

GENERAL TOXICOLOGY

D e lt a - 9 -T H C  and  r e l a t e d  c a n n a b in o id s  h a v e  v e r y  lo w  l e t h a l  t o x i c i t y .  
T h a t  i a ,  a  v e r y  h ig h  s i n g l e  a c u t a  d o t e  o f ’ A -9 -TH C  i a  r e q u i r e d  t o  
k i l l  h a l f  o f  a  p o p u la t i o n  o f  e x p e r im e n t a l  a n im a ls .  T h is  l e t h a l  d o e e  
f o r  50 p e r c e n t  o f  t h e  a n im a ls  i s  c a l l e d  t h e  U>50* T h* la c k  o f  
w e l l - a u t h e n t i c a t e d  c a s e s  o f  human d e a th s -  f r o m  a c u t e  A -9-TH C  o r  
c a n n a b ia  o v e r d o s e  I s  o o M l t f t e n *  v i t J T ' th c '  e x p e r im e n t a l  a n im a l d a t a .
The l e t h a l  d o s e  i n c r e a s e s  a s  th e  p h y lo g e n e t i c  t r e e  i s  a s c e n d e d . The 
r a t  h a s  a n  LD5 0  o f  4 0  m g/kg  i n t r a v e n o u s l y ,  i n  c o n t r a s t  t o  a 1 2 5  
m g/kg  i n  t h e  m onkey ( R o s a n k r a n t z ,  1 S 8 1 ) . D e a th  i s  u s u a l l y  du e  t o  
c a r d i a c  d y s f u n c t i o n .  D e lt a - 9 -T H C  a p p e a r s  t o  be t h e  m oa t t o x i c  o f  t h e  
c a n n a b in o id s .

S t u d i e s  o f  c h r o n i c  c a n n a b is  a d m in i s t r a t i o n  t o  a n im a ls  h a v e  
d e m o n s t r a t e d  d e la y e d  l e t h a l i t y .  A n im a ls  d i e  a f t e r  s e v e r a l  d a y s  o f  a 
r e p e a t e d  h ig h  d o s e  ( R o s e n k r a n t z ,  1 9 8 1 ) .  The r e a s o n  f o r  t h i a  p a t t e r n  
i a  u n c l e a r .  I t  c o u ld  be r e l a t e d  t o  a c c u m u la t io n  o f  A -9-TH C  o r  
m e t a b o l i t e s  i n  t i s s u e s .

A 1 - y e a r  c h r o n i c  t r e a tm e n t  o f  r a t e  w i t h  lo w e r  d o s e s  o f  
c a n n a b in o id s  p ro d u c e d  a  p a t t e r n  o f  t o x i c i t y  c o n s i s t i n g  o f  w e ig h t  
l o s s ,  p u lm o n a ry  p a t h o lo g y  when th e  d ru g  i a  i n h a le d ,  and  s l o w ly
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d e v e lo p in g  b e h a v i o r a l  t o x i c i t y  c h a r a c t e r i z e d  by h y p e r a c t i v i t y ,  
v e r t i c a l  ju m p in g , f i g h t i n g ,  and  s e i z u r e s  ( R o s a n k r a n t z ,  1 9 8 1 ) .

RELEVANCE OF NONHUMAN ANIMAL MODELS

Much o f  w h a t i s  known a b o u t  c a n n a b i s  c o n e s  f r o *  e x p e r im e n t s  i n  
a n im a ls .  Some a s p e c t s  o f  t h e  p h a rm a c o lo g y  o f  a n y  d ru g  c a n  o n ly  b e  
s t u d i e d  i n  a n im a ls  o t h e r  t h a n  human b a in g s .  F in d in g s  f r o m  a n im a l 
e x p e r im e n t s  h a v e  b e e n  c r i t i c i z e d  b e c a u s e  o f  w h a t w e re  th o u g h t  t o  b e  
u n r e a s o n a b ly  h ig h  d o s e s  o f  c a n n a b i s  g iv e n , t s  t b s  a n im a ls  a s  c om pa red  
w i t h  d o s e s  common l y  u s ed  by  human b e i n g s .  A lth o u g h  e x t r a p o l a t i o n  o f  
human e f f e c t s  f r o m  a n im a l d a t a  m ua t b e  d o n e  w i th  c a u t i o n  b e c a u s e  o f  
s p e c i e s  d i f f e r e n c s s  i n  m e t a b o l i c  p a th w a y s  an d  d i f f e r i n g  s e n s i t i v i t y  
an d  p h y s i o lo g y ,  a b la n k e t  c r i t i c i s m  o f  a n im a l s t u d i a s  b e c a u s e  o f  h ig h  
d o s e s  i s  i n a p p r o p r i a t e .  When an  e f f e c t  o f  a  d ru g  o c c u r s  c o n s i s t e n t l y  
i n  s e v e r a l  s p e c i e s ,  i t  i s  l i k e l y  t o  o c c u r  i n  human b e in g a .  C om p a r i­
s o n s  o f  A -9-THC  b lo o d  l e v e l s  i n  human b e in g s  and  i n  s e v e r a l  s p e c i e s  
s u g g e s t  r o u g h ly  s i m i l a r  i n t e n s i t y  o f  e f f e c t s  a t  s i m i l a r  b lo o d  l e v e l s  
i n  th e  v a r i o u s  s p e c i e s  (R o s a n k r a n t z  an d  F le i s h m a n ,  1 9 7 9 ) .

CA M A B IS ' CPffiXM I NAHTS

On o c c a s i o n  c a n n a b is  h a s  b e e n  r e p o r t e d  n o t  o n l y  t o  c o n t a in  t h e  
h e r b i c i d e  p a r a q u a t ,  b u t  a l s o  s a lm o n e l l a  b a c t e r i a  end  a a c a r g l l l u s  
f u n g u s .  D e l i b e r a t e  a d d i t i o n  o f  s u c h  d r u g s  a s  l y s e r g i c  a c id  
d i e t h y la m id e  (L S D ) ,  h e r o i n ,  an d  p h e n c y c l i d i n e  (PC P ) h a s  been  
c la im e d .  A p l a n t  m a t e r i a l  s u c h  s a  c a n n a b i s  i s  n o t  a lw a y s  h a n d le d  i n  
t h e  m o s t s a n i t a r y  w ay , and a  v a r i e t y  o f  c o n t o a i n a n t a  a r e  p o s s i b l e .

P a r a q u a t

T h e re  i s  no q u e s t i o n  t h a t  l a r g e  d o s e s  o f  p a r a q u a t  by  m ou th  o r  by 
a e r o s o l  c a n  c a u s e  p u lm o n a ry  f i b r o s i s ,  b u t  n o  c a s e s  i n  human b e in g s  
h a v e  y e t  b een  p r o v e d  t o  r e s u l t  f r o m  p a r a q u a t - c o n t a m in a t e d  c a n n a b i s .  
Few c a n n a b is  sm o k e rs  a r e  e x p e c t e d  t o  b e  e x p o s e d  t o  t h e  l a r g e  am oun ts  
o f  p a r a q u a t  known t o  c a u s e  s e v e r e  lu n g  d am ag e . T h i s  i s  n o t  t o  s a y  
t h a t  no lu n g  dam age w i l l  o c c u r  f r o m  su c h  e x p o s u r e .  A m o re  e x t a n a i v e  
d i s c u s s i o n  o f  p a r a q u a t  i s  i n  A p p e n d ix  D .

B a c t e r i a  an d  F u n g i

A few  o u t b r e a k s  o f  s a lm o n e l l o s i s  e p i d e m i o l o g i c a l l y  l i n k e d  t o  
m a r i ju a n a  u s e  w e re  r e p o r t e d  f r o m  O h io  an d  M ic n ig a n  (S c h r a d e r  e t  e l . , 
1 9 8 1 } .  M a r i ju a n a  waa fo u n d  t o  b e  c o n t a m in a t e d  w i t h  t h e  same t y p e  o f  
s a lm o n e l l a  t h a t  w as o b t a in e d  f r o m  t h e  6 2  p a t i e n t s  e x p e r i e n c in g  
d i a r r h e a ,  f e v e r ,  and  a b d o m in a l p a i n .
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A s p e r g i l l u s .  a fu n g u s #  i s  a c ommon c o n ta m in a n t  o f  some c a n n a b is  
( L le w e l l y n  and O 'R a a r ,  1 9 7 7 ;  L lam a s  e t  a l . #  1 9 7 8 ) .  The s p o r e s  p a s s  
e a s i l y  th ro u g h  c o n ta m in a te d  m a r i ju a n a  c i g a r e t t e s  and when smoked a r e  
p re sum ed  t o  e n t e r  th e  b c d y .

CELLULAR TO X IC ITY

A v a r i e t y  o f  e f f e c t s  o n  c e l l u l a r  p r o c e s s e s  h a v e  b e en  r e p o r t e d #  
u s u a l l y  b a se d  on  s t u d i e s  o f  i n  v i t r o  s y s t e m s . The lo w  w a te r  
s o l u b i l i t y  o f  th e  c a n n a b in o id s  and  th e  need  t o  add  s o lv e n t s  and 
e m u ls i f i e r s #  a l o o f  v i t h  a common te n d e n c y  t o  u s e  h ig h e r  in  v i t r o  
c o n c e n t r a t i o n s  th e n  o c c u r s  i n  l i v i n g  a n im a ls ,  m akes i n t e r p r e t a t i o n  o f  
s u c h  e x p e r im e n t s  d i f f i c u l t ' . ' " ' " '  - - * '

I n  r e l a t s d  s t u d i e s ,  A -9 -TH C  a l t s r s  th e  a c t i o n s  o f  a number o f  
i n t r a c e l l u l a r  enzym e s y s t e m s .  The b i o l o g i c a l  r e le v a n c e  o f  th e s e  
d ru g /e n z y m e  i n t e r a c t i o n s  i a  s t i l l  u n c le a r  a t  t h i s  t im e #  b e t#  t o g e t h e r  
w i t h  t h e  c y t o t o x i c i t y ,  i t  s u g g e s t s  t h a t  A -9-TH C  i s  p r o d u c in g  m arked  
e f f e c t s  on  c e l l  m em b ranes an d  i n t r a c e l l u l a r  p r o c e s s e s .

A lm o s t  n o th in g  i s  known o f  t h e  m o le c u la r  m ech an ism s by w h ic h  
c a n n a b in o id s  p ro d u c e  t h e i r  e f f e c t s  i n  c e l l s .

TOLERANCE AND DEPENDENCE

R e p e a te d  a d m in i s t r a t i o n  o f  m o s t  p s y c h o a c t i v e  d r u g s  le a d s  t o  th e  
d e v e lo p m e n t  o f  t o l e r a n c e .  T h i s  s t a t e  o f  i n c r e a s e d  d ru g  r e s i s t a n c e  
r e s u l t s  f r o m  tw o g e n e r a l  m ech an ism s  ( K a la n t  a t  a l . #  1 9 7 1 ) :

* D i s p o s i t i o n a l  t o l s r a n c e  r e s u l t i n g  f r o m  lo w e r  d ru g  
c o n c e n t r a t i o n s  a t  s i t s s  o f  a c t i o n #  u s u a l l y  b e c a u s e  o f  In c r e a s e d  r a t e s  
o f  d ru g  m e ta b o lism  o r  e l i m i n a t i o n

* F u n c t i o n a l  t o l e r a n c s  a r i s i n g  f r o m  d e c r e a s e d  s e n s i t i v i t y  o f  
th e  t a r g e t  c e l l s .

T o le r a n c e  t o  m oa t c a n n a b in o id  e f f e c t s  h a s  b e en  d e m o n s t r a te d  b o th  
i n  a n im a ls  and human b e in g s  (J o n e s #  1 9 8 1 ) .  T o le r a n c e  c a n  d e v e lo p  
r a p i d l y  a f t e r  o n l y  e  few  s m e l l  d o s e s .  I t  d i s a p p e a r s  a t  an  e q u a l l y  
r a p i d  r a t e  f o r  a s s y  e f f a c t e #  a l t h o u g h  a f t e r  l a r g e  d o s e s  in  
e x p e r im e n t a l  a n im a ls  some t o le r a n c e  may p e r s i s t  f o r  lo n g  p e r i o d s  
(J o n e s #  1 9 8 1 ) .  S y s t e m a t i c  s t u d i e s  o f  t o l e r a n c e  l o e e  h a v e  r a r e l y  b e en  
d o n e . Many c h a r a c t e r i s t i c s  o f  t o le r a n c e  t o  A -9-TH C# p a r t i c u l a r l y  
i t s  p a t t e r n  o f  r a p i d  a c q u i s i t i o n  and  l o s s #  a r e  s i m i l a r  t o  t h a t  
o c c u r r i n g  w ith  o p ia t e s #  n i c o t i n e #  and  c o c a in e  (J o n e a #  1 9 8 1 ) .  M os t 
e v id e n c e  s u g g e s t s  f u n c t i o n a l  r a t h e r  th a n  d i s p o s i t i o n a l  m eans o f  
a c q u i r i n g  t o l e r a n c e .

The d e v e lo p m e n t  o f  su ch  t o le r a n c e  t o  c a n n a b i s  d o e s  n o t  
n e c e s s a r i l y  h a v e  h e a l t h  i m p l i c a t i o n s .  H ow ever#  i f  t o l s r a n c e  s h o u ld  
l e a d  t o  h ig h e r  o r  m o re  f r e q u e n t  d o s e s #  a d v e r s e  c o n s e q u e n c e s #  e . g . ,  
r e s p i r a t o r y  e f f e c t s #  a s s o c i a t e d  w i t h  h ig h e r  u s a g e  c o u ld  r e s u l t .
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P h y s i c a l  d e p e n d e n c e , m a n i f e s t e d  by w i t h d r a w a l s i g n s  and  sym p tom s , 
c a n  d e v e lo p  r a p i d l y  i n  a n im a ls  and i n  human b e in g s  ( J o n e s ,  1 9 8 1 ) .
The w i t h d r a w a l t y n d r o a e  i s  n o t  l i f e  t h r e a t e n i n g .  I t  i s  s i m i l a r  i n  
many r e s p e c t s  t o  t h e  m i ld  d e p en d e n c e  p ro d u c e d  by low  d o s e s  o f  o t h e r  
s e d a t i v e s .  W i t h d r a w a l sym ptom s c a n  i n c lu d e  r e s t l e s s n e s s ,  
i r r i t a b i l i t y ,  m i ld  a g i t a t i o n ,  I n s o m n ia ,  and  s le e p  E2G d i s t u r b a n c e .

C a n n a b is  d e p en d e n c e  d o e s  n o t  mean th e  same t h in g  a s  c a n n a b is  
a d d i c t i o n .  D ep en d en c e  m eans o n l y  t h a t  a  w i th d ra w a l s y n d rom e  c a n  
o c c u r  when d ru g  t a k i n g  i s  s t o p p e d .  A d d ic t i o n  im p l i e s  c o m p u ls iv e  
b e h a v io r  t o  a c q u i r t  t h e  d r u g .  The r e l a t i o n s h i p  b e tw een  d e p en d e n c e  
and  in c r a a s o d  d ru g  a e e k in g  o r  d c u g  u s in g  i s  m ore  t h e o r e t i c a l  t h a n  
w a l l  d o c u m e n te d , p a r t i c u l a r l y  i n  e x p e r im e n t !  w i t h  human b e In g a .
G iv e n  th e  a p p e a ra n c e  o f  t o l e r a n c e  and  d e p en d e n c e  w i th  a lm o s t  an y  
p s y c h o a c t i v e  d r u g ,  i t  w o u ld  be u n u s u a l n o t  t o  f i n d  t o le r a n c e  and 
d e p en d en c e  w i t h  t h e  r i g h t  d o s e  an d  d o s a g e  s c h e d u le  o f  c a n n a b i s .  G ood 
s t u d i e s  o f  t h e  r e l a t i o n s h i p  o f  d e p e n d e n c a , i f  a n y ,  t o  p e r s i s t a n t  d ru g  
u a e  a r e  im p o r t a n t .

DRUG INTERACTIONS

B e c a u s e  c a n n a b i s  o f t e n  i a  con sum ed  w i t h  o t h e r  d r u g s ,  i n t e r a c t i o n s  
c a n  be e x p e c t e d .  O t h e r  i l l i c i t  d r u g s ,  t o b a c c o ,  c a f f s i n s ,  a l c o h o l ,  and 
o v e r - t h e - c o u n t a r  o r  p r e s c r i b e d  m e d ic a t i o n s  s h o u ld  be  s t u d i e d  i n  
c o m b in a t io n  w i t h  c a n n a b i s ,  b e c a u s e  A -9 -TH C  and i t s  f i r s t  m e t a b o l i t e  
a r e  s t r o n g l y  b ound  t o  p r o t e i n s  i n  t h e  p la sm a  ( G a r r e t t  and H u n t , 1 9 7 4 )  
and may i n t e r a c t  w i t h  o t h e r  d r u g s  s i m i l a r l y  b o u n d . C a n n a b is  and many 
o t h e r  d ru g s  s h a r e  d i s p o s i t i o n  by  t h e  h e p a t i c  m e t a b o l i c  enzym e s y s te m s , 
and t h e r e  a r e  p o s s i b l e  i n t e r a c t i o n s  s t  t h e  d ru g  m s t s b o l i s s i  l e v e l .  F o r  
e x a m p le , d r u g s  su c h  a s  s l c o b o l  o r  p e n t o b a r b i t a l  c a n  i n h i b i t  m e ta b o lism  
o f  a -9 -T H C  b y  enzym e s u b s t r a t e  c o m p e t i t i o n .  O r ,  i f  a f t e r  a p e r i o d  
o f  i n h i b i t i o n  o n e  d ru g  i s  re m o v e d , t h e  enzym e a c t i v i t y  c a n  i n c r e a s e  
s o  t h a t  f a s t e r  th a n  e x p e c t e d  m e t a b o l is m  f o l l o w s .  I f  g i v e n  
s im u l t a n e o u s ly  w i t h  o t h e r  d r u g s ,  A -9 -TH C  c a n  a low  m e ta b o lis m  o f  
d ru g s  su ch  a s  t h e o p h y l l i n ,  a n t i p y r i n e ,  e t h a n o l ,  and p e n t o b a r b i t a l  
(S e n o w i t z  and  J o n e s ,  1 9 7 7 ;  J u s k o ,  1 9 7 9 ) .  C a n n a b id i o l  c a n  a l s o  
i n h i b i t  th e  m e t a b o l is m  o f  a  v a r i e t y  o f  d r u g s  n o rm a l ly  m e t a b o l i z e d  by 
th e  s h a re d  h e p a t i c  en zym e s y s t e m s .

D ru g  i n t s r a c t i o n a  a l s o  c a n  o c c u r  b y  m eans o f  f u n c t i o n a l  
m e c h an ism s . T h e s e  c a n  be a d d i t i v e ,  r e s u l t i n g  i n  en h an c em en t o r  
p r o l o n g a t i o n  o f  b e h a v i o r a l  an d  p s y c h o lo g i c a l  a f f e c t s  by c a n n a b is  when 
c om b in ed  w i t h  o t h e r  c e n t r a l  n e r v o u s  s y s te m  d e p r e s s a n t  d r u g s ,  su ch  a s  
a l c o h o l  and  b a r b i t u r a t e s . A n im a ls  l e s s  t o l e r a n t  t o  c a n n s b i s  w i l l  
a l s o  b e  l e s s  s e n s i t i v e  t o  o t h e r  c e n t r a l  n e rv o u s  s y s te m  d e p r e s s a n t s .  
T h is  phenom enon  i s  known a s  c r o s s - t o l e r a n c e .  D rug  i n t e r a c t i o n s  w i l l  
be  m e n t io n e d  i n  s u b s e q u e n t  c h a p t e r s .
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C a n n a b is  I s  n o t  a s i n g le  d r u g ,  b u t  a c om p le x  p r e p a r a t i o n  c o n t a in in g  
many b i o l o g i c a l l y  a c t i v e  c h e m ic a ls .  The p s y c h o lo g i c a l  and  
p h y s i o l o g i c a l  e f f e c t s  p ro d u c e d  b y  a - 9 - t h c  p r o b a b ly  r e s u l t  f r o m  
a c t i o n s  a t  s i t e s  w i t h in  t h e  c e n t r a l  n e rvG u s  s y s tem  and e ls e w h e re  in  
t h e  b o d y , le a d in g  t o  t h e  l i k e l i h o o d  o f  c o m p lic a t e d  e f f e c t s  d e p e n d in g  
o n  d o s e ,  d u r a t i o n  o f  u s e ,  an d  many o t h e r  c o n s i d e r a t i o n s .

The i n t e n s i t y  o f  e f f e c t  a n  i n d i v i d u a l  e x p e r ie n c e s  v a r i e s  
c o n s i d e r a b ly  a c c o r d in g  t o  t h e  c a n n a b is  p r e p a r a t i o n  and th e  am ount 
t a k e n ,  r o u t e  o f  a d m in i s t r a t i o n ,  f r e q u e n c y  o f  u s e ,  and  p r o b a b ly  o t h e r  
n o t - w e l l - r e c o g n i x e d  b i o l o g i c a l  c o n s i d e r a t i o n s .  D ose  v a r i a b i l i t y  m ust 
b e  c o n s id e r e d  b o th  i n  c o n d u c t in g  an d  i n  i n t e r p r e t i n g  d h y  s t u d i e s  o f  
t h e  e f f e c t s  o f  c j i n n a b i s ,  p a r t i c u l a r l y  when t r y i n g  t o  p r e d i c t  h e a l t h  
c o n s e q u e n c e s .

I n  r e s e a r c h  th e  u s e  o f  p u r e  A -9 -THC a v o id s  some p ro b le m s  o f  
d o s e  c o n t r o l  b u t  c a n n o t  p r o v i d e  a  c o m p le t e  p i c t u r e  o f  c a n n a b is  
e f f e c t s ,  b e c a u s e  th e  e f f e c t s  o f  A -9-TH C  i n  c ru d e  p r e p a r a t i o n s  o f  
th e  p l a n t  may b e  i n f lu e n c e d  by o t h e r  c o m p o n e n ts . O th e r  c o n s e q u e n c e s  
o f  c a n n a b is  u s e ,  f o r  e x a m p le , e x p o s u r e  t o  h a rm fu l c om p on en ts  i n  i t s  
sm o k e , w i l l  h a v e  d e l e t e r i o u s  h e a l t h  c o n s e q u e n c e s  i n  a d d i t i o n  t o  
a n y th in g  p ro d u c e d  by t h e  £ - 9 -TH C .

The lo o g  p e r s i s t e n c e  o f  c a n n a b in o id  m e t a b o l i t e s  I n  t h e  b od y  n a y  
h a v e  d e la y e d  e f f e c t s  o r  h e a l t h  im p l i c a t i o n s  n o t  y 4 t  f e c o g n i z e d ,  
b e c a u s e ,  e v e n  w i t h  r e l a t i v e l y  i n f r e q u e n t  u s e ,  t h e r e  i s  c h r o n ic  
e x p o s u re  t o  b i o l o g i c a l l y  unknow n m a t e r i a l s .  I n  t h i s  r e s p e c t ,  
c a n n a b is  d i f f e r s  f u n d a m e n t a l ly  f r o m  su c h  d ru g s  a s  a l c o h o l ,  n i c o t i n e ,  
a n d  c a f f e i n e ,  w h ic h  a r e  r a p i d l y  m e t a b o l i z e d  and e l im in a t e d  f r o m  th e  
e n t i r e  b o d y .

C a n n a b in o id  e f f e c t s  c a n  be m o d i f i e d  b y  many e v e n t s ,  i n c lu d in g  
i n t e r a c t i o n  w i th  o t h e r  d r u g s  and  t h e  d e v e lo p m e n t  o f  t o l e r a n c e .  B o th  
t o le r a n c e  and d e p en d e n c e  d e v e lo p  t o  many e f f e c t s  o f  th e  d r u g .  The 
h e a l t h  s i g n i f i c a n c e  o f  t o le r a n c e  and  d e p e n d e n c e , p a r t i c u l a r l y  t h e i r  
im p o r t a n c e  i n  d r u g - s e e k in g  and- d r u g - u s in g  b e h a v i o r ,  h a s  n o t  been  
s t u d i e d  p r o p e r l y .

I t  i s  u n l i k e l y 4t b a t  a d e q u a te  e p id e m io lo g i c  d a t a  w i l l  be a v a i l a b l e  
( s o o n )  t o  e n a b le  g o od  e s t im a t i o n  o f  t h e  h e a l t h  c o n s e q u e n c e s  o f  v a r i o u s  
u s a g e  l e v e l s .

A p r e r e q u i s i t e  i s  t h a t  a d e q u a te  c h e m ic a l a n a l y t i c a l  m e th od s  be 
a p p l i e d  on  a  l a r g e - s c a l e  b a s i s  t o  m o n i t o r  a c t u a l  e x p o s u r e s .  C o n t in u e d  
s t u d i e s  i n  e x p e r im e n t a l  a n im a ls  w i l l  p l a y  an  e s s e n t i a l  r o l e  i n  th e  
a s s e s s m e n t  o f  th a  h e a l t h  r i s k s  o f  c a n n a b i s .  F o r  e x a m p le , th e  
b i o l o g i c a l  a c t i v i t i e s  o f  A -9-TH C  m e t a b o l i t e s  c a n  be  a s s e s s e d  in  
e x p e r im e n t a l  a n im a ls ,  b u t  t h e s e  t e s t s  a r e  t e c h n i c a l l y  m o re  d i f f i c u l t  
t o  d o  i n  human b e in g s .

S U M M A R Y  A N D  C O N C L U S I O N S

RECOMMENDATIONS FOR RESEARCH

S e v e r a l  r e s e a r c h  p r i o r i t i e s  a r e  i d e n t i f i e d  by th e  p r e c e d in g  
d i s c u s s i o n :
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* C a n n a b in o id s  and  t h e i r  m e t a b o l i t e s  p e r s i s t  f o r  r e l a t i v e l y  
lo n g  p e r i o d s  i n  th e  b o d y . M ore  i n f o rm a t i o n  i s  n e ed ed  on  th e  
b i o l o g i c a l  s i g n i f i c a n c e  o f  t h a t  p e r s i s t e n c e  i n  human b e in g s .  As a 
f i r s t  s t e p ,  th e  t o x i c o l o g i c a l  e f f e c t s  o f  th e  v a r i o u s  m e t a o o l i t e s  n eed  
t o  b e  d e t e rm in e d .

* D rug  i n t e r a c t i o n s  a l t e r  t h e  a c t i o n s  o f  c a n n a b i s .  C a n n a b is  
u s e  a l t e r s  o t h e r  d ru g  e f f e c t s .  M ore  i n f o rm a t i o n  i s  n e c e s s a r y  t o  make 
t h e  c om b in ed  e f f e c t s  o f  c a n n a b is  and  o t h e r  l i c i t  and  i l l i c i t  d ru g s  
■ore p r e d i c t a b l e ,  e s p e c i a l l y  w i t h  r e s p e c t  t o  b e h a v i o r a l  im p a irm e n t 
an d  t o x i c i t y  t o  lu n g s ,  l i v e r ,  an d  o t h e r  o r g a n s .

* S t u d i e s  o f  th e  m echan ism  o f  a c t i o n  o f  c a n n a b is  s h o u ld  
c o n t i n u e .  K n ow le d g e  o f  M echan ism  i s  l i k e l y  t o  p r o v i d e  p o w e r fu l  
i n s i g h t s  i n t o  t h e  p o t e n t i a l  h e a l t h  e f f e c t - * .

* Im p ro v e d  c h e m ic a l a n a l y t i c a l  m e th od s  a r e  n e c e s s a r y .  
E p id e m io lo g ic  a p p r a i s a l  o f  t h e  h e a l t h  e f f e c t s  o f  c a n n a b in o id s  
r e q u i r e s  m e th od s  s u i t a b l e  f o r  w i d e - s c a le  a s s a y s  o f  e x p o s u r e s .  
P h a rm a c o lo g i c a l  v e r i f i c a t i o n  o f  t h e  s e l f - r e p o r t e d  e x t e n t  o f  u s e  w i l l  
m ake e x p e r im e n t a l  and  c l i n i c a l  r e s u l t s  much e a s i e r  t o  i n t e r p r e t .  A 
c h e m ic a l  'm a r k e r "  o f  t h e  f r e q u e n t  u s e r  w ou ld  be u s e f u l .  S c re e n in g  
t e c h n iq u e s  f o r  t h e  p u rp o s e  o f  i d e n t i f y i n g  and  d i s c o u r a g in g  
c a n n a b i s - im p a i r e d  d r i v i n g  w o u ld  a l s o  b e  v a lu a b le .

* C h a r a c t e r i z a t i o n  o f  t h a  t o x i c o l o g i c a l  s i g n i f i c a n c e  o f  common 
c a n n a b is  c o n ta m in a n t s  su c h  a s  p a r a q u a t  and  o t h e r  c h e m ic a ls ,  f u n g i ,  
and  b a c t e r i a  s h o u ld  b e  c o n t i n u e d .  (

* The d e v e lo p m e n t  o f  t o l e r a n c e  i s  a  f a c t o r  t h a t  p o t e n t i a l l y  
m o d i f i e s  t h e  e x p r e s s i o n  o f  a l l  p s y c h o a c t i v e  d ru g  a f f e c t s .  A d d i t i o n a l  
s t u d i e s  o n  t h e  r a t e s  o f  a c q u i s i t i o n  and  l o s s  o f  t o le r a n c e  and th e  
r e l a t i o n s h i p  o f  t h e s e  phenom ena t o  d e p en d e n c e  a r e  n e c e s s a r y ,  th e  
b i o l o g i c a l  s i g n i f i c a n c e  o f  t h e  c h a n g e s  t h a t  u n d e r l i e  t h e  d e v e lo p m e n t  
o f  t o l e r a n c e  s h o u ld  b e  e s t a b l i s h e d .  The r e l a t i o n s h i p ,  i f  a n y , 
b e tw een  t o le r a n c e  and  d e p e n d e n c e  and  d r u g - s e e k in g  .b e h a v io r  s h o u ld  b e  
e s t a b l i s h e d .

* C a n n a b is  p r o d u c t s  a r e  v a r i a b l e  and c o m p le x . M ore 
i n f o r m a t i o n  o n  t h e  am o u n t , n a t u r e ,  and  p o te n c y  o f  th e  v a r i o u s  
p r e p a r a t i o n s  u s e d  a ro u n d  th a  w o r ld  w o u ld  f a c i l i t a t e  c a l c u l a t i o n s  o f  
e x p o s u r e s  t o  i t s  c o n s t i t u e n t s .  F o r  e x a m p le , w h a t i s  t h e  b i o l o g i c a l  
and  t o x i c o l o g i c a l  s i g n i f i c a n c e  o f  t h e  m in o r  c om p on en ts  o f  c a n n a b is  
sm oke?
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USE OP MARIJUANA 

IN  THE UNITED STATE*

E p id e m io lo g ic  s t u d i e s  p r o v i d e  i n f o rm a t i o n  on  th e  u s e  o f  d ru g s  in  
v a r i o u s  s u b g ro u p s  o f  th e  p o p u la t i o n  and o n  t h e  c h a n g e s  in  p a t t e r n s  o f  
u a e  o v e r  t im e .  The e p id e m io lo g i c  a p p ro a c h  i s  p a r t i c u l a r l y  u s e f u l  in  
d e f i n i n g  p a t t e r n s  o f  u s e  o f  m a r i ju a n a  i n  A m e ric a n  s o c i e t y  and in  
d e s c r i b i n g  and  a n a ly z i n g  t h e  b e h a v i o r a l  and p s y c h o s o c i a l  a n te c e d e n t s  
and  c o n s e q u e n c e s  o f  t h a t  u s e .  O oe o f  t h e  m o re  d i f f i c u l t  q u e s t io n s  i s  
w h e th e r  p a r t i c u l a r  b e h a v io r  o r  o f f s e t s  t h a t  a r a  a s s o c i a t e d  w ith  u s e  
o f  a d ru g  a r e  t h e  c o n s e q u e n c e s  o f  t h a t  u s e *  o r  w h e th e r  a t t i t u d e s ,  ' 
v a lu e s ,  and  b e h a v i o r  d e v e lo p  a b o u t  th e  u s e  o f  d r a g s  t o  c o n s t i t u t e  
f a c t o r s  t h a t  s a y  a c t u a l l y  l e a d  t o  th e - u s e  o f  d r u g s .  One o f  th e  m o re  
u s e f u l  e p id e m i o lo g i c  s t u d y  d e s ig n s  i s  a c o h o r t  s t u d y  t h a t  f o l l o w s  th e  
same i n d i v i d u a l  w i t h  r e p e a t e d  o b s e r v a t i o n s  a t  r e g u l a r  i n t e r v a l s  o v e r  
t im e .  S u ch  l o n g i t u d i n a l  s t u d i a s  h a v e  th e  p o t e n t i a l  f o r  o b t a in in g  th e  
m o s t  c o m p e l l i n g  e v id e n c e  o n  t h e  a n t e c e d e n t s  o f  known p a t t e r n s  o f  u s e  
o f  m a r i ju a n a ,  a s  w e l l  a s  p o s s i b l s  lo n g - t e rm  p s y c h o s o c i a l  and 
b i o l o g i c a l  o u tc o m e s  f o r  t h s s e  i n d i v i d u a l s .

T h e  c o m m it t e e , w i t h  th e  h e lp  o f  c o n s u l t a n t s ,  s o u g h t  a n sw e rs  in  
t h e  e p id e m io lo g i c  l i t e r a t u r e  t o  th e  f o l l o w i n g  f i v e  q u e s t i o n s :

1 .  W het a r e  im p o r t a n t  p a t t e r n s  o f  u s e  o f  m a r i ju a n a  i n  th e  
A m e ric a n  p o p u la t i o n  i n c lu d i n g  s p e c i a l  g r o u p s ?

2 .  W hat a r s  t h e  g e n e r a l  c h a r a c t e r i s t i c s  o f  u s e r s  o f  m a r i ju a n a ?
3 .  W hat i s  t h e  p r o f i l e  o f  a  u s e r  o f  m a r i ju a n a  o n  a " d a i l y " *  

b a s i s ?
4 .  W hat i s  known a b o u t  t h e  a n t e c e d e n t s  o f  u s e  o f  m a r i ju a n a ?
5 .  Bow i s  u s e  o f  m a r i ju a n a  r e l a t e d  t o  t h e  u s e  o f  o t h e r  d r u g s ?
The e p id e m io lo g i c  and s u r v e y  l i t e r a t u r e  h a v e  b e en  e x t e n s i v e ly

r e v ie w e d  and  t h e  m a jo r  l o n g i t u d i n a l  s t u d i e s  a r e  su m m a rize d  in  a t a b l e  
i n  A p p e n d ix  C . Much o f  o u r  r e c e n t  k n ow le d g e  d e r i v e s  f r o m  two 
w e l l - d e s i g n e d  m a jo r ,  c o n t i n u in g  n a t io n w id e  m o n i t o r i n g  e f f o r t s

*W hen p la c e d  i n  q u o t a t i o n  m a r k s ,  " d a i ly ®  i s  u s e d  a s  d s f i n a d  by 
J o h n s t o n  s t  s i ,  ( 1 9 8 0 b ) ,  i . e . ,  t h o s e  i n d i v i d u a l s  u s in g  m a r i ju a n a  20  
o r  m o re  t im e s  i n  thm p r e c e d in g  3 0  d a y s .
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sp on so red  by th e  N a t io n a l I n s t i t u t e  cn Drug Abuse. One i s  based  on  
g e n e r a l h o u seh o ld  p o p u la t io n  s am p le s , th e  N a t io n a l H ou seho ld  
S u rv e y s . The second i s  based on p o p u la t io n s  o f  h ig h  s c h o o l s e n i o r s  
and i s  c a l l e d  M o n ito r in g  th e  F u t u r e .

The N a t io n a l H ou seh o ld  S u rv e y s  o f  th e  g e n e r a l p o p u la t io n  a r e  
condu c ted  on an a n n u a l o r  b ia n n u a l b a s is  by Response A n a ly s is  
C o rp o ra t io n  and The G eorge W ash ing ton  U n iv e r s i t y  (F ls h b u rn e  e t  a l .  , 
1 9 8 0 ) .  T h e re  have been s i x  c r o s s - s e c t i o n a l  s tu d ie s  s in c e  1 9 7 1 . The 
l a t e s t  one was in  th e  w in te r  o f  1 9 7 9 - 1 9 8 0 , and th e  n e x t  one w i l l  be 
i n i t i a t e d  in  1 9 8 2 . The s u b je c t s  a r e  c l a s s i f i e d  a s  y o u th  ( 1 2 - 1 7 ) ,  
young a d u lt s  ( 1 8 - 2 5 ) ,  and o ld e r  a d u lt s  (2 6  and o l d e r ) . The q u e s t io n s  
r e l a t e  t o  m a r i ju a n a  and o th e r  p s y c h o a c t iv e  d ru g s , in c lu d in g  
in h a la n t s ,  h a l lu c in o g e n s ,  c o c a in e , h e r o in ,  s t im u la n t s ,  s e d a t i v e s ,  and 
a n a lg e s ic s .  Sam p les v a ry  from  a b o u t 3 ,0 0 0  t o  more th an  7 ,2 0 0  new 
re sp on d e n ts  a t  each  s u r v e y . These a re  sam p le s  t h a t  docum ent p a t t e r n s  
◦ f  u se  o f  d ru g s  in  th e  s p e c i f i e d  p o p u la t io n s  a t  a g iv e n  t im e .

M o n ito r in g  th e  F u tu re  (J o h n s to n  e t  a l . ,  1 980b ) u s e s  a 
c o h o r t - s e q u e n t i a l  l o n g i t u d i n a l  d e s ig n , in  which a new c o h o r t  o f  h ig h  
s c h o o l s e n io r s  i s  s u rv e y e d  each  y e a r ,  and a r e p r e s e n t a t i v e  p a n e l 
s e le c te d  f r o a  t h a t  s e n io r  c la s s  i s  a ls o  fo l lo w e d  o v e r  t im e  in  
s u c c e s s iv e  a n n u a l o r  b ia n n u a l t e s t i n g s .  The e a r l i e s t  p a n e l h as now 
been r e in te rv ie w e d  s i x  t im j s .  T h is  s u rv e y  d e s ig n  makes i t  p o s s ib le  
t o  d i s e n ta n g le  a n te c e d e n ts  from  con sequ en ces  o f  u se  a s  w e l l  a s  t o  
d i s t in g u i s h  changes due t o  in c re a s e d  age from  changes due t o  c o h o r t  
p e c u l i a r i t i e s  o r  h i s t o r i c a l  c i r c u m s ta n c e s . I n i t i a t e d  i n  1 97S  by  th e  
S u rv e y  R e se a rc h  C a n te r  o f  th e  U n iv e r s i t y  o f  M ic h ig a n , and d i r e c t e d  by 
L lo y d  J o h n s to n  and J e r a ld  Bachman, th e  s u rv e y  in v o lv e s  a q u e s t io n ­
n a i r e  s e l f - a d m in i s t e r e d  each  y e a r  by m ore th e n  1 6 ,0 0 0  h ig h  s c h o o l 
s e n io r s  in  130 p u b l i c  and p r i v a t e  s c h o o ls  th ro u g h o u t th e  U n ite d  
S t a t e s ,  and lo n g i t u d i n a l  m a i l  f o l lo w - u p s  o f  ab ou t 2 ,0 0 0  fo rm e r  
s tu d e n ts  d raw n , a s  p a n e ls ,  from  each  o f  th e  p r e v i o u s ly  p a r t i c i p a t i n g  
s e n io r  c la s s e s  (J o h n s to n  e t  a l . ,  1 9 7 9 a ,b »  1 9 8 0 a ,b ) .

Becauae th e  N a t io n a l  H ou seh o ld  S u rv e y s  and M o n ito r in g  th e  F u tu re  
a re  su rv e y s  o f  p e rs o n s  in  h o u s e h o ld s  o r  in  h ig h  s c h o o l ,  th e y  e x c lu d e  
p e rs o n s  m ost l i k e l y  t o  be u s in g  d ru g s— th e  t r a n s i e n t s ,  th o s e  w ith o u t  
r e g u la r  a d d re s s e s , th e  s c h o o l a b s e n te e s  o r  d r o p - o u t s ,  k  th o s e  l i v i n g  
in  i n s t i t u t i o n s  o r  g ro u p  q u a r t e r s .  These p e rs o n s  c o n s t i t u t e  a s m a l l  
p r o p o r t i o n  o f  th e  g e n e r a l  p o p u la t i o n , ' a n d  t h e i r  e x c lu s io n  d o e s  n o t  
s i g n i f i c a n t ly  b ia s  th e  e p id e s i o lo g i c  e s t im a te s  r e p o r t e d  f o r  th e  t o t a l  
p o p u la t io n  (K a n d e l, 1 9 7 5 a ) . H ow ever, d a ta  on  th e  v e ry  heavy u se  o f  
d ru g s  may be u n d e r re p re s e n te d .

PATTERNS AND TRENDS OF USE OF MARIJUANA

G e n e ra l P o p u la t io n

The N a t io n a l H ou seh o ld  S u rv e y s  fo u n d  t h a t  msrijmamm was th e  m ost 
commonly used  o f  a l l  th e  n o n le g a l p s y c h o a c t iv e  d ru g s  in v e s t i g a t e d ,  
in c lu d in g  i n h a la n t s ,  h a l lu c in o g e n s ,  c o c a in e , h e r o in ,  s t im u la n t s ,  
s e d a t i v e s ,  t r a n q u i l i z e r s ,  and a n a lg e s ic s  (F ls h b u rn e  e t  a l . , 1 9 8 0 ) .
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I n  1 9 7 9  more th an  50 m i l l i o n  p a rs o n s  had t r i a d  m a r i ju a n a  a t  l e a s t  
on ce  in  t h e i r  l i v e s :  6 8 .2  p a rc a n t  o f  young a d u lt s  ( 1 8 - 2 5 ) ,  o r  ab ou t
2 1  m i l l i o n ;  3 0 .9  p a rc a n t  o f  y ou th  ( 1 2 - 1 7 ) ,  o r  m ore th a n  7 m i l l i o n ;  
and 1 9 .6  p a rc a n t  o f  o ld e r  a d u lt s  (2 6  and o l d e r ) ,  o r  25 m i l l i o n .  Tha 
young a d u lt  a g e -g ro u p  (1 8 - 2 5  y e a r s )  has c o n s i s t e n t ly  showed th e  
h ig h e s t  r a t a s  o f  c u r r e n t  use (used in  p a s t  m onth ) and a v e r  u se  
( l i f e t im e  p r e v a le n c e ) ,  and th e  o ld e r  a d u l t  g ro u p s  (2 6  and o ld e r )  had 
th e  lo w e s t  u s e r  r a t e * .  M a le  u s e rs  ou tnum bered  fe m a le s  in  a l l  age 
g r o u p s . Between 1 9 7 7  and 1 9 7 9 , s i g n i f i c a n t  in c r e a s e s  in  c u r r e n t  u se  
and e v e r  use o f  m a r i ju a n a  were o b se rv e d  among th e  young a d u lt  and 
o ld e r  a d u l t  c o h o r t s  (F ig u re  2 ) .  In  1 9 7 9 ,  in  th e  young a d u lt  c o h o r t ,  
t h e  m oat s i g n i f i c a n t  in c r e a s e s  in  use i n  th e  p a s t  month w ere fo u n d  in  
m a le s , w h i t e s ,  h ig h  s c h o o l n o n g ra d u a te s , p e o p le  in  th e  s o u th e rn  
U n ite d  S t a t e s ,  and th o s e  l i v i n g  in  n o n m e t ro p o li t a n  a r e a s .  In  th e  
o ld e r  a d u l t  g ro u p s , th e  m ost s i g n i f i c a n t  r e c e n t  in c r e a s e  i n  c u r r e n t  
u se  o f  m a r i ju a n a  was o b s e rv e d  in  m a le s , w h i t e s ,  c o l l e g e  g r a d u a te s , 
and p e o p le  l i v i n g  i n  th e  s o u th e rn  s t a t e s  (M i l l e r  and C l s i n ,  1 9 8 0 ) .

In  th e  e a r l y  1 9 6 0 s , i l l i c i t  d rug u se  in  th e  U n ite d  S t a t e s  was 
c h i e f l y  a phenomenon o f  l a r g e  c o a s t a l  c i t i e s .  B u t s in c e  th e n , r a t e s  
i n  o t h e r  r e g io n s  o f  th e  c o u n t r y  and in  c i t i e s  o f  a l l  s i s e s  have 
r a p i d ly  in c re a s e d  u n t i l  p a t t e r n s  o f  use a r e  becom ing In c r e a s i n g ly  
c om p a ra b le  f o r  a l l  s e c t o r s  in  th e  U n ite d  S t a t e s .  A t c u r r a n t  l e v e l s  
o f  u s e , some e x p e r ie n c e  w ith  m a r i ju a n a  i n  a d o le s c e n c e  in  becom ing th e  
norm  r a t h e r  th a n  th e  e x c e p t io n  th ro u g h o u t  th e  U n ite d  S t a t e s .  O th e r 
m a jo r  s u rv e y  s t u d io s  have c o n firm e d  th e  f i n d in g s  o f  th e  N a t io n a l 
H ou seh o ld  S u rv e y  f o r  c om p a rab le  c o h o r t  p o p u la t i o n s  (G a l lu p  O p in io n  
In d e x , 1 9 7 6 ; O 'D o n n e l l  e t  a l . , 1 9 7 6 ) .
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M i l i t a r y  P e r s o n n e l

Much a t t e n t i o n  h as r e c e n t ly  been fo c u sed  on  what a p p ea r t o  be h ig h  
r a t e s  o f  u se  o f  i l l i c i t  d ru g s  among m i l i t a r y  p e r s o n n e l .  S t u d ie s  o f  
d ru g  u se  among m a le  arm y v e t e ra n s  o f  th e  V ie tnam  War in  1 9 7 2  showed 
t h a t  m a r i ju a n a  was th e  m ost c c a n o n ly  used i l l i c i t  d rug  b e fo r e  and 
a f t e r  th e  war (R o b in s ,  1 9 7 4 ) .  A random sam p le  o f  470 men was s e le c t e d  
from  th e  1 3 ,7 6 0  e n l i s t e d  men who re tu rn e d  t o  th e  U .S .  in  Sep tem ber 
1 9 7 1 . O f th e  4 5 1  men who w ere  in te rv ie w e d , 69 p e r c e n t  had used  
m a r i ju a n a  w h i le  i a  V ie tn am , w ith  28 p e r c e n t  s t a t i n g  t h i s  was t h e i r  
f i r s t  u s e  o f  t its  d ru g . The l i f e t im e  p r e v a le n c e  o f  u se  o f  m a r i ju a n a  
was 4 1  p e r c s n t  p r i o r  t o  V is tn sm ; 45 p e r c s n t  o f  t h e  v e t e r a n s  r e p o r t e d  
u s in g  m a r i ju a n a  in  t h e  10 m on ths fo l lo w in g  r e t u r n  t o  th e  U n ite d  
S t a t e s .  Among t h i s  g ro u p  th e  p re v a le n c e  o f  w e e k ly  u se  d o u b le d  from  
12  p e r c e n t  p r i o r  t o  V ie tn am  t o  25  p e rc e n t  f o l l o w in g  th e  w a r .

A w o r ld w id e  s u rv e y  o f  n onm ed ica l use o f  d ru g s  and a lc o h o l  among 
U .S . a c t i v e  d u ty  m i l i t a r y  p e r s o n n e l was c on d u c ta d  i n  1 980  u n d e r th e  
s p o n s o r s h ip  o f  th e  U .S .  D epa rtm en t o f  D e fe n s e  (B u r t  e t  a l . ,  1 9 8 0 ) .
In  an  anonym ous, s e l f - a d m in i a t a r e d  q u e s t io n n a i r e  g iv e n  t o  a r e p r e ­
s e n t a t i v e  sam p le  o f  m ore th a n  1 6 ,0 0 0  p e r s o n a , m a r i ju a n a  was fo u n d  t o  
be th e  m oat coam on ly  u sed  i l l i c i t  d ru g . T w en ty -e lm  p e r c e n t  a d m it te d  
t o  h a v in g  u sed  am e r i ju e n e / h e s h ls h a w ith in  th e  p e s t  30 d ay s  and 35
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FIGURE 2 M a r i ju a n a : t r a n d a  in  l i f a t i a a  a x p a r ia n c a , y o u t h ,  and young
a d u lt a .  Adaptad f r o a i J .D .  M i l l a r  and I .H .  C i a i n .  H ig h l lg h t a  from  
th a  N a t io n a l Su rvav  on  Drug A buaa : 1 9 7 9 . W aah in g ton , D . C . : U .S .
Goverrunant P r in t in g  O f f l c a ,  1 9 8 0 . Y ou th  ■ 12  t o  17 y a a ra  o l d ;  young  
a d u lt a  ■ 18 t o  25 y a a r a  o ld .
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p e rc e n t  t o  h a v in g  used i t  in  th e  p a s t  12 m on th s . F iv e  p e rc e n t  o f  th e  
■ample r e p o r t e d  use  o f  m a r i ju a n a  d a i l y .

When u s e r s  o f  d rug«  w ere item iz e d  a c c o rd in g  t o  m i l i t a r y  pay 
c l a s s i f i c a t i o n s ,  th e  l a r g e s t  p e rc e n ta g e  c f  c u r r e n t  uae o f  m a r i ju a n a  
w ai in  th e  lo w e s t  ra n k s  o f  th e  m i l i t a r y .

A d o le s c e n ts  and Young A d u lt s

P a t t e r n s  and T re n d s

One o f  th e  c o m p e llin g  r e a s o n s  t o  fo c u s  on a d o le s c e n c e  in  s tu d y in g  
m a r i ju a n a  i s  th e  p e r v a s iv e  and in c re a s in g  use by t h i s  age g ro u p . As 
was m en tion ed  e a r l i e r ,  in  1 980  a l l  g e o g ra p h ic a l r e g io n s  o f  th e  U n ited  
S t a te s  and a l l  s o c io e c o n om ic  c la s s e s  had h igh  and in c r e a s in g ly  
c om p a rab le  in v o lv em en t in  u se  o f  m a r i ju a n a .

The y e a r  1 960  has been ta k e n  aa  a b a s e lin e  y e a r  t h a t  r e p re s e n t s  
th e  s t a b le  l e v e l  o f  o v e r a l l  u se  o f  m a r i ju a n a  t h a t  had c h a r a c t e r i z e d  
th e  U n ite d  S t a t e s  f o r  m ost o f  i t s  h i s t o r y .  F ig u r e  2 shows th e  t r e n d s  
f o r  use o f  m a r i ju a n a  from  1 96 0  th ro u g h  1 9 7 9 , r e v e a l i n g  th e  sh a rp  
upward c lim b  o l! u se  o f  m a r i ju a n a  s t a r t i n g  in  1 9 6 7 .  The d ram a t ic  r i s e  
in  use o f  m a r i ju a n a  by a d o le s c e n t s  has r e c e n t ly  s low e d , and th e  
l i f e t im e  p r e v a le n c e  r a t e s  (e v e r  u s e ) o f  m a r i ju a n a  have rem a ined  a t  
a p p ro x im a te ly  ( 0  p e r c e n t  o f  a l l  h ig h  s c h o o l s e n i o r s  f o r  th e  y e a r s  
1 9 7 9  and 1 9 8 0  (F ig u re  3 ) .  To p u t  i t  a n o th e r  w ay , in  1 9 7 9  o v e r  2 . 5  
m i l l i o n  h ig h  s c h o o l s e n io r s  had t r i e d  o r  were u s e r s  o f  m a r i ju a n a . 
(T h is  f i g u r e  i s  d e r iv e d  from  c a lc u la t i o n s  based on  1979  Census B u reau  
d a ta  t h a t  g i v e  a f i g u r e  o f  4 , 2 7 6 ,0 0 0  f o r  number o f  1 8 - y e a r - o ld s  in  
th e  p o p u la t i o n .  The com m itte e  i s  aw are th a t  a l l  1 8 - y e a r - o ld s  a re  n o t  
h ig h  s c h o o l s e n io r s  and t h a t  such  a c a lc u la t i o n  may u n d e r r e p o r t  th e  
numbers o f  u s e r s  c f  m a r i ju a n a ,  p a r t i c u la r l y  h eavy  u s e r s  who have been 
shown t o  be m ore l i k e l y  t o  have  d ropp ed  o u t  o f  s c h o o l .  S im i la r  
c a lc u la t i o n s  have been a ttem p te d  th ro u g h o u t t h i s  c h a p t e r . )

The u se  o f  o t h e r  ty p e s  o f  d ru g s  by young p e o p le  a ls o  in c re a s e d  
b eg inn in g  i n  1 9 6 7  (M i l l e r  and C i s i n ,  1 9 8 0 ) .  F ig u re  4 g iv e s  th e  m ost 
re c e n t  n a t io n w id e  f i g u r e s  f o r  u se  o f  11  typ e s  o f  d ru g s  among Am erican 
h igh  s c h o o l s e n i o r s  (a v e ra g e  age 18  y e a r s ) . W ith  th e  e x c e p t io n  o f  
n e g l i g i b le  u se  o f  h e r o in ,  th e  f i g u r e s  f o r  use o f  a l l  o t h e r  d ru g s  a re  
s u b s t a n t i a l .  In c r e a s e s  in  p a t t e r n s  o f  u se  have n o t  been aa  d ram a t ic  
f o r  o th e r  d ru g s  (e x c e p t  f o r  r e c e n t  c o c a in e  in c r e a s e s )  a s  th e y  have 
been f o r  m a r i ju a n a .  Use o f  m a r i ju a n a ,  to b a c c o , and  a lc o h o l  f a r  
o u t s t r i p s  t h a t  o f  a l l  o t h e r  d r u g s ,  I *  1980  th e  l i f e t i m e  p re v a le n c e  
(e v e r  u se ) f o r  th e s e  s u b s ta n c e s  by h ig h  s c h o o l s e n i o r s  wee 
m a r i ju a n a — 60  p e r c e n t ,  to b a c c o — 7 1  p e r c e n t ,  and a lc o h o l— 93 p e r c e n t .

O f even g r e a t e r  i n t e r e s t  a r e  th e  p e rc e n ta g e s  o f  h ig h  s c h o o l 
s e n io r s  vho u se  th e  11  ty p e s  o f  d ru g s  " d a i l y . *  I n  1980  m a r i ju a n a  was 
used  " d a i l y ”  by 9 . 1  p e r c e n t  (a b o u t  3 9 0 ,0 0 0 ) ,  a lc o h o l  by 6 . 0  p e rc e n t  
(a b o u t  2 5 6 , 0 0 0 ) ,  and to b a c c o  c i g a r e t t e s  by 2 1 .3  p e r c e n t  (a b o u t 
9 0 0 ,0 0 0 )  o f  h ig h  s c h o o l s e n i o r s  (J o h n s to n  e t  a l . , 1 9 8 0 a ) .  No o t h e r  
su b s ta n c e  was u sed  t h a t  f r e q u e n t ly  by a s  many a s  1 p e r c e n t  o f  th e
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FIGURE 3 T rand s in  p r a v a la n c a  o f  a a r i ju a n a  uaa by h ig h  s c h o o l 
s a n i o r s ,  1 9 7 5 -1 9 3 0  { in  s c h o o l ) .  Adaptad f r o a  L .D . J o h n so n , J .G .  
B achaan , and P .M . O 'M a l la y ,  H ig h lig h t s  from  S tu d a n t  D rug Uaa in  
A a a r ic a ,  1 9 7 5 - 1 9 8 0 . DHHS P u b l i c a t i o n  No. (ADM) 8 1 - 1 0 6 6 .  W a sh in g to n , 
D .C . : U .S .  G o v a rn a an t P r i n t i n g  O f f i c a ,  1 9 8 0 a .
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NOTE: Th# bracket rvaar tba top of a bar indicttaa the lowar and uppar limit* of tha 
96% confidanca intarval.

PIGURE 4 P re v a le n c e  and re c e n c y  o f  u a a . E le v e n  ty p a a  o f  d ru g s , 
c la s s  o f  1 9 8 0 . SOURCE: J o h n so n , L .O . ,  Bachman, J » G ., and O 'M a lle y , 
P .M . H ig h lig h t s  from  S tu d e n t  Drug Uaa in  A m e rica , 1 9 7 5 - 1 9 8 0 . DHES 
P u b l i c a t i o n  Mo. (ADM) 8 1 - 1 0 6 6 .  W ash in g ton , D .C . : U .S . G overnment
P r i n t i n g  O f f i c e ,  1 9 8 0 a .

s t u d e n t s .  These f i g u r e s  show t h a t  l e g a l  ( f o r  a d u l t s )  d ru g s  a re  used 
much m ore f r e q u e n t ly  th an  i l l e g a l  o n e s . R e p o r ts  o f  i l l e g a l  u se  o f  
d ru g s  show t h a t  e x p e r im e n ta t io n  w ith  m a r i ju a n a  h a s , by f a r ,  th e  
h ig h e s t  p r e v a le n c e . I t  s h o u ld  be n o te d , a l s o ,  t h a t  " d a i l y ”  u se  o f  
m a r i ju a n a  (9  p e r c e n t )  among h ig h  s c h o o l s e n io r s  i s  now more p r e v a le n t  
th an  " d a i l y ”  d r in k in g  (6  p e r c e n t )  o f  a lc o h o l i c  b e v e ra g e s .

In  1 9 8 0 , f o r  th e  f i r s t  t im e  s in c e  1 9 7 5 , when th e  M o n ito r in g  th e  
F u tu re  d a t a  c o l l e c t i on  began am onq  h ig h  s c h o o l s e n i o r s ,  th e  p e rc e n ta g e  
o f  " d a i ly "  u s e r s  o f  m a r i ju a n a  among s e n io r s  in  h ig h  s c h o o l d e c l in e d  
s i g n i f i c a n t l y  f r o e  lO v f  p s r o e n t l n  I f 7 9 .-to- 9 . 1  p e r c e n t  in  1980  
(F ig u re  3 ) ,  and t h a r e  was a l e v e l i n g  o f  l i f e t im e  p re v a le n c e  a t  
a p p ro x im a te ly  60 p e r c e n t .  F u r th e rm o re , th e  p r o p o r t i o n  o f  c u r r e n t  
u s e r a  among th o s e  who e v e r  u sed  m a r i ju a n a  a ls o  s howed a s t a t i s t i c a l l y  
s i g n i f i c a n t  d e c l i n e  i n  1 9 8 0  a s  com pered t o  1 9 7 9 , from  60 p e rc e n t  t o  
56 p e r c e n t .  H ow ever, " d a i ly "  u a e rs  may be in c r e a s in g ly  u n d e r r e p re -
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■ented in  r e c e n t  s e n io r  h ig h  s c h o o l c la s s e s  due t o  a b se n te e ism  and 
d r o p - o u t  a s s o c ia t e d  w ith  in c r e a s in g ly  e a r l i e r  and e x t e n s iv e  
in v o lv em en t *n use  o f  m a r i ju a n a . The e x t e n t  t o  which lo n g - t e rm  
" d a i ly *  u s e r s  have d ropped  o u t  o f  s c h o o l by th e  s e n io r  y e a r  o f  h ig h  
s c h o o l c a n n o t be a s c e r t a in e d  from  m o n ito r in g  th e  f u t u r e .  K a n d e l 
(1 9 7 5 a ) found  t h a t  a b s e n te e s  d i f f e r e d  from  s tu d e n ts  a t t e n d in g  s c h o o l 
r e g u l a r l y .  F i f t y - a i x  p e rc e n t  o f  a b s e n te e s  r e p o r t e d  use  o f  m a r i ju a n a  
a s  com pared t o  30 p e rc e n t  o f  i n - c l a s s  s tu d e n t s .  S tu d ie s  t h a t  document 
th e  p a t t e r n s  o f  m a r i ju a n a  uae in  s c h o o l d r o p - o u t s  a re  n eeded .

C o r r e la t e s  o f  Use

O v e r a l l  l e v e l s  o f  u se  o f  m a r i ju a n a  have been shown t o  c o r r e l a t e  w ith  
p a t t e r n s  o f  u se  o f  th e  d ru g .

1 .  In c re a s e d  p re v a la n c e  i s  a s s o c ia t e d  w ith  y ou n g e r age o f  
i n i t i a t i o n  i n t o  use  o f  m a r i ju a n a . As s u c c e s s iv e  c o h o r t s  o f  h ig h  
s c h o o l s e n io r s  have shown in c r e a s in g ly  h ig h e r  l e v e l s  o f  e x p e r ie n c e  
w ith  m a r i ju a n a  from  1975  th ro u g h  1 9 8 0 , th e s e  c o h o r t s  a ls o  r e p o r t  
in c r e a s in g ly  e a r l i e r  ages a t  f i r s t  u se  o f  m a r i ju a n a . F o r e x am p le , in  
th e  s e n io r  c la s s  o f  1 9 8 0 , w h ich  had a l i f e t im e  p re v a le n c e  o f  60 
p e rc e n t  by s e n io r  y e a r ,  25 p e rc e n t  o f  th o s e  u s in g  m a r i ju a n a  h ad .b ecun  
in  th e  e ig h th  g ra d e  (a v e ra g e  age 1 4 )  o r  b e low . Zn 1 9 7 5  when l i f e t im e  
p re v a le n c e  was 47 p e r c e n t ,  1 5 .3  p e rc e n t  o f  m a r i ju a n a  u s e r s  had begun 
in  e ig h th  g ra d e  o r  b e low . I t  i s  o f  sane i n t e r e s t  t o  com pare r e p o r t e d  
age o f  u se  o f  m a r i ju a n a  by g ra d e  f o r  th<s s e n io r  c la s s  o f  1 9 80  
( l i f e t im e  p r e v a le n c e  60 p e r c e n t )  and a lc o h o l  ( l i f e t im e  p r e v a le n c e  
9 3 .2  p e r c e n t ) .  The s o r e  p r e v a le n t  d ru g , a lc o h o l ,  i s  u sed  a t  e a r l i e r  
ages th an  m a r i ju a n a . T h i r t y - t h r e e  p e rc e n t  o f  a lc o h o l  u s e r s  had 
s t a r t e d  a t  e ig h th  g ra d e  a s  com pared t o  2 1 .5  p e rc e n t  o f  m a r i ju a n a  
u s e r s  (J o h n s to n  e t  a l . , 1 9 8 0 a ) .

2 .  E a r l i e r  o n s e t  o f  u se  o f  any d rug  i s  a s s o c ia t e d  w ith  g r e a t e r  
in v o lv em en t in  u se  o f  a l l  o t h e r  d ru g s . The e a r l i e r  t h e  in t r o d u c t i o n  
t o  l e g a l  ( f o r  a d u lt s )  d ru g s , th a  g r e a t e r  th e  p r o b a b i l i t y  t h a t  th e  
a d o le s c e n t  w i l l  a l s o  e x p e rim en t w ith  i l l i c i t  d ru g s . F o r e x am p le , 
among young a d u lt s  1 8 -2 5  y e a r s  o f  age su rv e y e d  from  th e  g e n e r a l 
p o p u la t io n  in  1 9 7 9 - 1 9 8 0 , th e  p r o p o r t i o n  who had e xp e rim en ted  w ith  any  
i l l i c i t  d rug  o th e r  th an  m a r i ju a n a  ranged  from  87 p e rc e n t  among th o s e  
who r e p o r t e d  h av in g  f i r s t  t r i e d  a lc o h o l  o r  m a r i ju a n a  a t  ag e s  13 o r  
1 4 , t o  47 p e rc e n t  among th o s e  who f i r s t  t r i e d  th e s e  d ru g s  a t  ages 
1 5 - 1 7 ,  and 5 p e rc e n t  among th o s e  who f i r s t  e x p e rim en ted  a t  age 18 o r  
o v e r  (H it t e n h o u s e , 1 9 8 0 ) .  The f in d in g  t h a t  th e  e a r l i e r  th e  
e x p e r im e n ta t io n  w ith  m a r i ju a n a , th a  g r a a t e r  tha- i a t a a e i t y  o f  
ln v o lv a a a n t  and th e  g r e a t e r  th e  l i k e l i h o o d  o f  u s in g  m ore s e r lo u a  
d ru g s  has been c o n firm e d  in  many s t u d ie s  ( e . g . ,  M i l l e r  and C l s i n ,  
1 9 8 0 ; J o h n s to n  e t  a l . ,  1 9 8 0 s ; K a n d e l e t  a l . ,  1 9 8 1 ) .

3 .  G re a te r  o v e r a l l  p r e v a le n c e  o f  u se  o f  m a r i ju a n a  i s  a s s o c ia t s d  
w ith  g r s a t e r  p e r s i a t s n c s  o f  u se  o f  m a r i ju a n a  in t o  l a t e r  y e a r s  o f  
s d u l t  l i f e .  The c u r r e n t  p r e v a le n c e  r a t e s  f o r  u se  o f  m a r i ju a n a  by 
p e rs o n s  in  t h e i r  m id -3 0 s  a r e  in c r e a s in g  (C ls i n  e t  a l . ,  1 9 7 8 ) .  Many
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s t u d i e s  have n o t sam p led  t h i s  p o p u la t io n  in  th e  b e l i e f  t h u t  u se  o f  
m a r i ju a n a  d ro p s  o f f  a h a rp ly  in  th e  m id -2 0 s . Among m a le s , th e  
p r e v a le n c e  r a t e  f o r  u se  o f  m a r i ju a n a  in  th e  p a s t  month f o r  
o v e r - 2 6 - y e a r  o ld s  went from  4 p e rc e n t  in  1977  t o  9 p e r c e n t  in  1 9 7 9 . 
I t  w i l l  be e x c e e d in g ly  im p o r ta n t  t o  m o n ito r  th e  t r e n d s  in  a l l  o ld e r  
a d u l t  age g ro u p s .

M a r i ju a n a  and th e  Use o f  O th e r D rugs

One o f  th e  key q u e s t io n s  a sked  o v e r  th e  y e a r s  i s ,  d o e s  m a s i ju a n a  le a d  
t o  th e  u se  o f  o t h e r  d ru g s . In  any p o p u la t i o n ,  th e  u se  o f  v a r io u s  
d ru g s  a p p e a rs  i n t e r r e la t e d  and u s e r s  o f  a>.y typ e  o f  d ru g , w h e the r 
l e g a l  o r  i l l e g a l ,  a r e  much more l i k e l y  t o  use o th e r  ty p e s  o f  d ru g s  
th an  n o n u s e rs . F o r  exaa$> le , young p e o p le  who smoke to b a e c o  a re - a l s o  
much m ore l i k e l y  t o  have used a lc o h o l  o r  m a r i ju a n a  th an  nonsm okers 
(F is h b u rn e  e t  a l . ,  1 9 8 0 ) .  S im i l a r l y ,  t h e r e  i s  a s t r o n g  a s s o c i a t i o n  
betw een th e  use  o f  m a r i ju a n a  and o f  o th e r  i l l i c i t  d r u g s . Young 
p e o p le  who use  m a r i ju a n a  a r e  m ore l i k e l y  t o  be i^onauming o t h e r  
s u b s ta n c e s , such a s  a lc o h o l  and to b a c c o , a s  w e l l  a s  o t h e r  i l l i c i t  
d ru g s  (J o h n s to n  e t  a l . ,  1 9 8 0 b ) .  The a s s o c ia t i o n  in c r e a s e s  w ith  
e x t e n t  o f  m a r i ju a n a  in v o lv em en t and i s  e s p e c i a l l y  s t r i k i n g  among 
th o s e  young p e o p le  who u se  m a r i ju a n a  on  a  " d a i ly "  b a s i s ,  a s  w i l l  be 
d is c u s s e d  b e low .

R e s u l t s  from  th e  N a t i o n a l  H ou seho ld  S u rv e y s  and from  sam p le s  o f  
h ig h  s c h o o l s e n io r s  had in d ic a t e d  t h a t  th e  r a t * o  o f  r a t e s  o f  u se  o f  
i l l i c i t  d ru g s  o th e r  th a n  m a r i ju a n a  t o  u se  o f  m a r i ju a n a  d e c l in e d  
th ro u g h  1 9 7 9  (K a n d e l, 1 9 8 0 ; M i l l e r  and C i s i n ,  1 9 8 0 ) .  I n  1 9 8 0 , 
h ow eve r, th e  r a t i o  s t a r t e d  t o  r i s e  a g a in . T hu s , in  1 9 8 0 , 65 p e rc e n t  
o f  m a r i ju a n a  u s e r s  among th e  h ig h  s c h o o l s e n io r s  had a ls o  used  o t h e r  
i l l i c i t  d ru g s  a s  com pared t o  61 p e rc e n t  in  1 979  (J o h n s to n  e t  a l . ,  
1 9 8 0 a ) .

" D a i ly "  U s e rs  in  H igh S c h o o l

B ecause  any h e a lt h  r i s k s  r e s u l t i n g  from  th e  use  o f  m a r i ju a n a  w ou ld  be 
m ost l i k e l y  t o  a p p ea r f i r s t  in  c h ro n ic  u s e r s  o f  th e  d ru g , th e  young 
p e rs o n a  who a r e  c h r o n ic  and heavy  u s e r s  a r e  o f  s p e c i a l  i n t e r e s t .  The 
c om m itte e  re p o rt  \ in  some d e t a i l  th e  f in d in g s  on t h i s  g ro u p . The 
ra n k s  o f  " d a i l y ” u s e r s  a r e  l a r g e .  In  1 980  th e y  r e p re s e n te d  m ore th an  
9 p e r c e n t  o f  h ig h  s c h o o l s e n io r s  o r  o v e r  3 9 0 ,0 0 0  1 8 - y e a r - o ld s  in  th e  
U n ite d  S t a t e s .  One o u t  o f  1 1  s e n io r s  f i t t e d  th e  d e f i n i t i o n  o f  
" d a i l y "  u s e r s  (2 0  o r  m ore o c c a s io n s  o f  r e p o r t e d  use  w it h in  th e  
p re c e d in g  30 d a y s ) .  C o l l e c t i o n  o f  s y s te m a t ic  d a ta  on  such u s e r s  
began in  1 975  w ith  th e  a n n u a l m o n ito r in g  o f  i n - s c h o o l  h ig h  s c h o o l 
s e n i o r s .  T he re  a r e  many gape in  o u r  know ledge a b o u t t h i s  g r o u p , b u t  
s u f f i c i e n t  d a ta  have been accum u la ted  t h a t  i t  i s  now p o s s ib le  t o  
d e s c r ib e  many c f  th e  b e h a v io r a l  a t t r i b u t e s  o f  th e  " d a i l y ”  u s e r s .
M ost o f  th e s e  d a ta  c on e  from  M o n ito r in g  th e  F u tu re .  Some o f  th e  
f in d in g s  r e c e n t ly  r e p o r t e d  by J o h n s to n  (1 9 8 0 , 1 9 8 1 ) and Bachman e t  
a l .  (1 9 0 1 )  a r e  a s  f o l l o w s :
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R a ta *  o f  " d a i ly "  u s*  do n o t v a r y  among r e g io n *  o f  th e  c o u n t ry /  bub 
" d a i ly "  u s *  show* a s t r o n g  p o s i t i v e  r e la t i o n s h i p  t o  th *  s i z e  o f  th e  
cosseun ity  and i s  m ore p r e v a le n t  in  u rb an  a r e a s .  H a le s  a re  " d a i l y ” 
u s e ru  a t  a lm o s t d o u b le  th e  r a t e  o f  fe m a le s  (1 3  p « rc e n t  v e r s u s  7 
p e r c e n t ) . " D a i l y ” use among w h ite  s tu d e n ts  i s  d o u b le  t h a t  fo ir b la c k s  
(1 1  p e rc e n t  v e rs u s  5 p e r c e n t ) . " D a i ly "  u se  i s  sp re ad  e v e n ly  a c r o s s  
s o c io e c on om ic  l e v e l s  a s  d e f in e d  in  te rm s o f  p a r e n t s '  e d u c a t io n . 
" D a i ly "  u se  i s  o n ly  s l i g h t l y  h ig h e r  among th o s e  from  homos in  w h ich  
one or b o th  p a re n t s  a re  a b s e n t .

D e m o g r a p h i c  F i n d i n g s

Academic P e r fo rm an c e  and G o a ls

" D a i ly "  u se  i s  a s s o c ia t e d  w ith  p o o r  s c h o o l a ch ie v em en t . Among 
n o n -c o lle g e -b o u n d  s e n io r s  th e  r a t e  o f  " d a i l y "  u se  i s  a lm o s t  d o u b le  
t h a t  found  among th e  c o l le g e -b o u n d  (1 3  p e rc e n t  v e r s u s  7 p e r c e n t ) . 
There a re  s t r o n g  and p o s i t i v e  c o r r e l a t i o n s  o f  " d a i l y "  u rn  and c u t t in g  
c la s s e s /  s c h o o l a b s e n c su , and t r u a n c y .

Much o f  " d a i ly "  uae t a k e s  p la c e  w i t h in  th e  s c h o o l s e t t i n g .  A 
s ta te w id e  s tu d y  o f  s e v e n th  th ro u g h  tw e l f t h  g ra d e  p u p i ls  in  New Y o rk /  
conduc ted  in  1978  by th *  New Y o rk  S t a t e  D rug Abuse Com m ission" fo u n d  
t h a t  SO p e rc e n t  o f  th o s e  u s in g  m a r i ju a n a  w i t h in  th e  l a s t  6 m onths had 
been in t o x ic a t e d  one  o r  m ore t im e s  w h i le  i n  c la s s  (Joh n son  and U p p a l, 
1 9 8 0 ) .  In  c o n t r a s t /  a lc o h o l  t a n d s  t o  be used  m ost f r e q u e n t ly  a f t e r  
'sch oo l and on  w eekends.

R e l ig io u s  Commitment

A commitment t o  r e l i g i o n  and s e l f - r a t i n g s  o f  s t r o n g  b e l i e f  in  
law -a b id in g  b e h a v io r  a ra  a s s o c ia t e d  w ith  low e r th an  a v e ra g e  r a t e s  o f  
" d a i ly "  u s e .

D a ting  and S o c i a l  L i f e

D a t i i : j  and s o c i a l  l i f e  abov s t r o n g  r e la t i o n s h i p s  w ith  " d a i ly "  u se  o f  
m a r i ju a n a . Those who spend m ore t im e  on  d a te s  have  th e  h ig h e s t  r a t e e  
o f  " d a i ly "  u se  o f  m a r i ju a n a .  Among th o s e  s tu d e n ts  who g o  o u t  6 o r  7 
n ig h ts  a week and a r e  p r a c t i c a l l y  n e v e r  a t  home, 3 4  p e rc e n t  a r e  
" d a i ly "  n a r i ju a n a  u s e r s .

Use o f  O th e r D rugs

" D a i ly "  m a r i ju a n a  u s e r s  s r e  much m ore l i k e l y  th an  t h e i r  p e e r s  t o  be 
e x te n s iv e  u s e r s  o f  o t h e r  d r u g s . T h u s , o f  s e n io r s  in  th e  c la s s  o f  
1 9 7 9 , 27 p e r c s n t  o f  " d a i ly "  u s e r s  o f  m a r i ju a n a  d ra n k  a lc o h o l  a s  
f r e q u e n t ly ,  v e r s u s  7 p e r c e n t  f o r  th e  a g e -g ro u p  a s  a w h o le ; and 59
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p e rc e n t  o f  ' d a i l y "  u s e r s  o f  m a r i ju a n a  smoked c i g a r e t t e s  a s  f r e q u e n t ly  
v e r s u s  25 p e rc e n t  f o r  th e  g ro u p  as a w ho le  (J o h n s to n  e t  a l . ,  1 9 8 0 b ) .

W ith  re s p e c t  t o  u se  o f  o t h e r  i l l i c i t  d ru g s , th e  r a t e s  f o r  " d a i l y ” 
u s e r s  o f  m a r i ju a n a  g e n e r a l l y  ru n  f i v e  t o  seven  t im e s  th e  a v e ra g e  f o r  
th e  age g ro u p  a s  a w h o le ; 47  p e rc e n t  o f  " d a i ly "  u s e r s  a r e  c u r r e n t *  
u s e r s  o f  am phetam ines; 31  p e r c e n t  c o c a in e ; aivd t h e i r  c u r r e n t  usage 
f i g u r e s  run  from  15  t o  1 7  p e r c e n t  f o r  b a r b i t u r a t o s ,  f o r  l y s e r g i c  a c id  
d ie th y la m id e  (L S D ), f o r  p h e n c y c l id in e  (P C ? ) , f o r  m e th aq u a lo n e , and 
f o r  t r a n q u i l i z e r s .  S in c e  n e a r ly  tw o - t h i r d s  o f  d a i l y  m a r i ju a n a  u s e r s  
(6 4  p e rc e n t )  a re  c u r r e n t  u s e r s  o f  h a a h is h , th e y  have  s u b s t a n t i a l  
a x p o su re  t o  a h ig h -p o te n c y  fo rm  o f  m a r i ju a n a .

We a le o  know from  d a ta  on  age a t  f i r s t  u se  t h a t  many o f  th e s e
" d a l l y "  m a r i ju a n a  u s e r s  began t h e i r  u se  o f  c i g a r o t t e s ,  a lc o h o l ,  and 
v a r i o u s  o th e r  i l l i c i t  d ru g s  a t  q u i t s  an  e a r l y  a g e . To i l l u s t r a t e ,  by 
th e  end o f  e ig h th  g ra d e  40 p e r c e n t  o f  them had sacked  c i g a r e t t e s  
" d a i ly "  and 50 p e rc e n t  had ta k e n  t h e i r  f i r s t  d r i n k .  J u s t  a b ou t h a l f
o f  them (4 8  p e rc e n t )  f i r s t  t r i e d  m a r i ju a n a  by th e  e ig h th  g ra d e , and
m ost o f  th e  rem a in d e r (a n o th e r  30 p e r c e n t )  s t a r t e d  in  n in th  g ra d e . 
These a r e  v e ry  e a r l y  ages o f  i n i t i a t i o n  f o r  a l l  t h r e e  d ru g s . 
S i m i l a r l y ,  th e se  y o u n g s te r s  te n d  t o  ta k e  up th e  o t h e r  i l l i c i t  d ru g s  
a t  an  e a r l i e r  th an  a v e ra g e  age— though  m ost o f  t h a t  u se  s t i l l  i a  
i n i t i a t e d  a f t e r  n in th  g r a d e . " D a i l y ”  u se  te n d s  t o  p e r s i s t  lo n g e r  
i n t o  a d u lt  l i f e  th an  a n t i c i p a t e d .  In  1 9 7 9 , 4 y e a r s  a f t e r  g r a d u a t io n  
from  h ig h  s c h o o l,  51 p e rc e n t  o f  m a r i ju a n a  u s e r s  o f  th e  s e n io r  c la s s  
o t  1 9 7 5  w ere s t i l l  " d a i ly "  u s e r s  and an a d d i t i o n a l  34 p e rc e n t  w ere  
c u r r e n t  a lth o u g h  n o t  " d a i ly "  u s e r s  (J o h n s to n , 1 9 8 0 ) .

"D a i ly * - U s e r s  A f t e r  H igh  S c h o o l

U s in g  a n a t i o n a l  sam p le  o f  1 9 -  -o  2 2 - y e a r - o ld s  d e r iv e d  from  th e  
f o l lo w - u p  s u rv e y s  o f  M o n ito r in g  th e  F u t u r e , J o h n s to n  (1 9 8 1 ) r e p o r t e d  
on " d a i ly "  use o f  m a r i ju a n a  a f t e r  h ig h  s c h o o l .  (T hese  f in d in g s  a re  
re p ro d u c ed  n e a r ly  v e rb a t im  b e lo w .)

C o l le g e  S tu d e n t S t a tu s

S tu d e n t  s t a t u s  a f t e r  h ig h  s c h o o l c o r r e l a t e s  n e g a t i v e ly  w ith  " d a i ly "  
u s e ; t h a t  i s ,  f u l l - t i m e  c o l l e g e  s tu d e n ts  have th e  lo w e s t  r a t e  (8  
p e r c e n t ) , p a r t - t im e  s tu d e n ts  th e  n e x t  lo w e s t  (1 0  p e r c e n t ) , and 
n o n s tu d e n ts  th e  h ig h e s t  r a t e  (1 3  p e r c e n t ) .  H ow ever, a lth o u g h  
f u l l - t i m e  s tu d e n ts  have a lo w e r  th an  a v e ra g e  r a t e  o f  " d a i ly "  u s e , 
th e y  showed th e  g r e a t e s t  in c r e a s e  a f t e r  h ig h  s c h o o l (up from  4 .5  t o  
8 . 3  p e r c e n t ) :  th e y  s im p ly  s t a r t e d  from  a v e ry  low  l e v e l  and in  a
sen se  w ere " c a tc h in g  u p ."

"A  c u r r e n t  u s e r  i s  one  who has u sed  th e  d ru g  in  th e  t h i r t y  days 
p re c e d in g  th e  s u r v e y s .
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Young p s o p ls  vho a r s  l i v i n g  away from  horns hava a h ig h e r  p r o p o r t i o n  
o f  " d a i ly " '  u se  th a n  th o se  s t i l l  l i v i n g  w ith  t h e i r  p a r e n t s  (1 2  p e rc e n t  
v e r s u s  10 p e r c e n t ) , p ro b a b ly  r e f l e c t i n g  th e  r e s u l t  o f  red u ced  s o c i a l  
c o n t r o l  by p a r e n t s .  Those who rem a in ed  l i v i n g  w ith  t h e i r  p a r e n t s  
(n e a r ly  h a l f )  showed r e l a t i v e l y  l i t t l e  in c re a s e  in  u se  (up 1 .3  
p e r c e n t ) * w h i le  th o s e  who moved o u t  in c re a s e d  t h e i r  d a i l y  u se  r a t e  
s u b s t a n t i a l l y  (up 3 . 9  p e r c e n t ) .

L i v i n g  S t a t u s

M a r i t a l  S t a t u s

Those who a r e  s i n g le  a r e  a lm o s t  tw ic a  a s  l i k e l y  t o  be " d a i ly "  u s e r s  
as  th o s e  who a re  m a r r ie d  ( 1 1 . 4  p e r c e n t  v e r s u s  6 .6  p e r c e n t ) * and th o s e  
w ith o u t  c h i ld r e n  a re  somewhat m ore l i k e l y  t o  u se  m a r i ju a n a  th a n  th o s e  
w ith  c h i ld r e n  (1 1  p e rc e n t  v e r s u s  8 p e r c e n t ) .  I t  a p p e a rs  t h a t  th e s e  
r o l e  r e s p o n s i b i l i t i e s  have a dampening e f f e c t  on u s e . In  th e  fa c e  o f  
an o v e r a l l  2 . 6  p e r c e n t  in c r e a s e  in  " d a i ly "  ~ T eva lence  a f t e r  h ig h  
s c h o o l f o r  th e  w h o le  sam p le* th o s e  who w ere  s e r r i e d  showed v i r t u a l l y  
no in c r e a s e  (up 0 . 2  p e r c e n t )  and th o s e  w ith  c h i ld r e n  a c t u a l l y  had a 
d e c l in e  in  u se  (down 1 . 5  p e r c e n t ) .

Type o f  d w e l l in g

" D a i l y ”  u se  i s  h ig h e s t  f o r  th o s e  l i v i n g  in  a re n te d  room  (1 4  p e r c e n t )  
o r  a p a rtm en t (1 2  p e r c e n t ) , and lo w e s t  f o r  th o s e  l i v i n g  in  a c o l l e g e  
dorm (8  p e r c e n t ) .  O b v io u s ly  o n e 's  d w e l l in g  a rra n g em en t i s  h ig h ly  
c o r r e la t e d  w ith  h i s  o r  h e r m a jo r  a c t i v i t y  a f t e r  h ig h  s c h o o l*  a s  th e s e  
d i f f e r e n c e s  r e f l e c t .

Employment

Employment s t a t u s  i s  u n r e la t e d  t o  " d a i l y "  u s e . P o r  th o s e  in  m i l i t a r y  
s e rv ic e *  " d a i l y ” u se  d ropp ed  s l i g h t l y  a f t e r  h ig h  s c h o o l ( f r o m  1 3 .4  
p e rc e n t  t o  1 2 .4  p e r c e n t ) .  The a c t i v i t y  g ro u p  w ith  by f a r  th e  low e s t  
" d a i ly "  u se  r a t e  a r e  th e  f u l l - t i m e  huesma k e r s  (4  p e r c e n t ) * w h ich 
c e r t a i n l y  o c c u rs *  in  p e r t *  b e c au se  th e y  n e a r ly  e l l  a r e  fem a le *  
m a rr ie d *  and i n  many c aaaa  hava  youmg c h i ld r e n .

Reaeons f o r  U s in g  o r  A b s ta in in g

R eason s f o r  " D a i ly "  Uae o f  M a r i ju a n a

What r e a s o n s  do  " d a i ly "  u s e r s  g iv e  f o r  t h e i r  uae o f  m a r i ju a n a ?  They 
tend  t o  uae m a r i ju a n a  t o  p ro d u c e  an in t o x ic a t e d  f e e l i n g *  t o  cop e  
p s y c h o lo g i c a l ly  w ith  f e e l i n g s  o f  d i s t r e s s *  t o  augment th e  e f f e c t s  o f  
o th e r  d ru g s*  and t o  p a r t i c i p a t e  in  d ru g -u s in g  f r i e n d s h i p * .  On a
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c h e c k l i s t  o f  13 p o s s ib le  r e a s o n s ,  n e a r ly  a l l  o f  th e  s e n io r s  who w ere 
" d a i l y "  u s e r s  checked " t o  f e e l  good o ff g e t  h ig h "  (9 4  p e rc e n t )  and " t o  
have a good t in e  w ith  a y  f r i e n d s "  (7 9  p e r c e n t ) .  T w o - th ird s  s a id  th e y  
used  i t  t o  r e la x  ( ( 7  pe rcen t* ) and n e a r ly  h a l f  s a id  th e y  used i t  t o  
r e l i e v e  boredom  (4 5  p e r c e n t ) .  R ou g h ly  a q u a r t e r  o f  th e  " d a i ly "  u s e r s  
checked  each  o f  th e  f o l l o w i n g :  " t o  g e t  away from  a y  p ro b lem s "  (2 7
p e r c e n t ) ,  "b ecau se  o f  a n g e r oe  f r u s t r a t i o n "  (2 3  p e r c e n t ) ,  and " t o  g e t  
th ro u g h  th a  d ay " (2 2  p e r c e n t ) .  These p s y c h o lo g ic a l c op in g  m o tiv e s  in  
p a r t i c u la r  seen  t o  d i s t i n g u i s h  th e  " d a i ly "  u s e r s  from  th e  l e s s  
f r e q u e n t  u s e r s .  A f a i r l y  h ig h  p r o p o r t i o n  (3 0  p e r c e n t )  a ls o  s a id  t h a t  
th e y  used m a r i ju a n a  t o  in c r e a s e  th e  e f f e c t s  o f  o t h e r  d ru g s , w h i le  
o n ly  10 p e rc e n t  o f  th e  o t h e r  c u r r a n t  u s e r s  gave t h i s  r e a s o n . O n ly  11 
p e rc e n t  o f  th e  " d a i l y ”  u s e r s ,  o r  1 p e rc e n t  o f  th e  t o t a l  s am p le , 
s t a t e d  t h a t  th e y  used i t  b ecau se  th e y  f e l t  "b o ok e d ” o r  had t o  have 
i t .  A l l  o f  th e s e  re s p o n s e s  f o r  s e n io r s  w ere c lo s e ly  r e p l i c a t e d  among 
th e  " d a i ly *  u s e r s  in  th e  1 9 -  t o  2 2 - y e a r - o ld  sam p le  (J o h n s to n , 1 9 8 1 ) .

N e a r ly  a l l  " d a l l y "  u s e r s  (o v e r  85 p e r c e n t ) , w h e th e r in  h igh  
s c h o o l o r  p a s t  h ig h  s c h o o l ,  sa y  (1 )  t h a t  m ost o r  a l l  o f  t h e i r  f r i e n d s  
smoke m a r i ju a n a , (2 )  t h a t  n o s t  o r  a l l  o f  t h e i r  f r i e n d s  d r in k  a lc o h o l ,  
( 3 )  t h a t  s o r e  th an  a few  o f  t h e i r  f r i e n d s  g e t  d ru n k  e v e ry  week, (4 )  
t h a t  m ore th an  a few  o f  t h e i r  f r i e n d s  smoke c i g a r e t t e s ,  and (5 ) t h a t  
a t  l e a s t  a few  o f  t h e i r  f r i e n d s  u se  a number o f  o t h e r  i l l i c i t  d ru g s . 
T h ia  d e g re e  o f  im m ers ion  in  a d ru g -u s in g  f r i e n d s h ip  c i r c l e  c o n t r a s t s  
s h a r p ly  t o  what we o b s e rv e  f*or t h e i r  p e e r s ,  even  th o s e  who a re  
c u r r e n t  b u t l e s s  f r e q u e n t  u s e r s  o f  m a r i ju a n a . C le a r l y  th e  s o c i a l  
s u p p o r t s  and th e  s o c i a l  p r e s s u r e s  a ra  t h e r e ,  b o th  d u r in g  and a f t e r  
h ig h  s c h o o l ,  f o r  th e  " d a i l y ”  u s e r  t o  c o n t in u e  b i s  o r * h e r  h a b i t .

R e a son s  f o r  Q u i t t in g  and A b s ta in in g

A number o f  u s e r s  o f  m a r i ju a n a  s t o p  u s in g  th e  d ru g  (J o h n s to n , 1 9 8 1 ) .  
Among s tu d e n ts  ( I n  th e  c la s s e s  o f  1 9 7 8  th ro u g h  1980  c om b in e d ), th o s e  
who have used m a r i ju a n a  40 o r  m ore t im e s  b u t have s to p p ed  by t h e i r  
s e n i o r  y e a r  g iv e  a s  t h e i r  m ost c oew on ly  m en tion ed  r e a s o n  on a 
c om p reh en s ive  l i s t  o f  17  r e a s o n s  t h a t  " th e y  d o n ' t  f e e l  l i k e  g e t t in g  
h ig h "  (5 6  p e rc e n t  m e n t io n e d ) . A ls o  f r e q u e n t ly  m en tio n ed , how eve r, 
a r a  c o n c e rn s  a b ou t p o s s i b le  p h y s i c a l  e f f e c t s  (4 1  p e r c e n t ) ; c on c e rn  
a b o u t p o s s ib le  p s y c h o lo g ic a l  e f f e c t s  (3 8  p e r c e n t ) ;  a n d , more 
s p e c i f i c a l l y ,  ooncegn a b o u t  lo t r a  o f  e n e rg y  o r  a m b it io n  (4 1  p e rc e n t )  . 
These r s a s o n s  a l s o  ra n k ed  h ig h  among th o s e  young p e o p le  who sxoked  
l e s s  th an  40 t im e s  b e fo r e  th e y  s to p p e d , a s  d id  two a d d i t i o n a l  
r e a s o n s— con c a rn  a b o u t p a r e n t a l  d i s a p p r o v a l  and f in d in g  t h a t  u ss  o f  
m a r i ju a n a  was n e t  i a t r i n a i c m l ly e o je g m t o lc .

C onca rn  a b ou t p o s s ib le  h e a l t h  e f f e c t s  a p p e a rs  t o  p la y  s  r o l a  in  
young p e o p la ' s  g iv in g  up th e  d ru g  and i s  m en tion ed  c o n s id e r a b ly  more 
o f t e n  among q u i t t e r s  now th a n  in  1 9 7 6 . C once rn  a b o u t p h y s ic a l  h e a lt h  
in c re a s e d  s u b s t a n t i a l l y  be tw een 1 9 7 6  and 1 9 8 0  among a l l  h ig h  s c h o o l 
s e n i o r s ,  from  35 p e r c e n t  t o  57  p e r c e n t ,  w h i le  c o n c e rn  a b ou t 
p s y c h o lo g ic a l  damage went from  34 p e rc e n t  t o  53 p e r c e n t .  A s im i la r  
a n a ly s i s  o f  th s  r s a s o n s  g iv e n  f o r  a b s t a in in g  by th a  m in o r i t y  (a b o u t



40 p e rc e n t ) o f  s e n io r s  who have n e v e r t r i e d  m a r i ju a n a  r e v e a ls  c on c e rn  
a b ou t p h y s ic a l  (7 1  p e rc e n t )  and p s y c h o lo g ic a l  (6 8  p e r c e n t )  
c on se q u en c e s , w h ich a re  m en tion ed  f a r  more o f t e n  th an  any o t h e r  typ e  
o f  r e a s o n . S o c i a l  o r  i d e o lo g i c a l  c o n s t r a i n t s  o r  d i s i n t e r e s t  in  
g e t t in g  h ig h  a r e  i n f r e q u e n t ly  m en tio n ed . T h e re  a ls o  has been a 
s i g n i f i c a n t  in c r e a s e  in  h e a l t h  c o n c e rn s  among th e  a b s t a in in g  segm ent 
s in c e  1 9 7 6 , though n o t  as la r g e  aa among q u i t t e r s .

I n  summary, many " d a i ly "  u s e r s  th e m se lv e s  see  some n e g a t iv e  
con sequ en ces o f  t h e i r  h a b i t ,  and t h e r e  p e rh a p s  a r e  so o e  con sequ en ces 
o f  which th e y  a re  un aw a re . The f a c t  t h a t  th e  " d a i l y ” sm oking c f  
m a r i ju a n a  i s  p ro v in g  t o  be m ore e n d u r in g  and s t a b le  th a n  many may 
have th o u g h t in c r e a s e s  th e  p r o b a b i l i t y  o f  c u m u la t iv e , lo n g - te rm  
e f f e c t s .  The f a c t  t h a t  so  many young p e o p le  a r e  becom ing " d a i l y ” 
u s e rs  now p u ts  a s u b s t a n t i a l  number o f  p e o p le  a t  r i s k  o f  w h a te ve r t h e  
lo n g - te rm  con sequ en ces may p ro v e  t o  b e .

Sequence o f  D rug Use

R e g a rd le s s  o f  th e  age o f  o n s e t ,  t h e r e  i s  a p r e d i c t a b le  sequence in  
th e  p a t t e r n s  o f  i n i t i a t i o n  i n t o  th e  u se  o f  a v a i l a b l e  d ru g s .
In d ep en d en t lo n g i t u d in a l  s t u d i e s  have c o n f i rm e d  and i d e n t i f i e d  a 
s t a b le  sequence o f  d ru g  u se  (Hamburg e t  a l . ,  1 9 7 S ; K a n d e l,  1 9 7 5 b ; 
K a n d e l and F a u s t ,  1 9 7 5 ) .  Tba le g a l .d r u g s ,  f o r  a d u l t s ,  such  ae . a lc o h o l  
and to b a c c o , a r e  an  e a r l y ,  im tte g raL r-a iid ' c r u c f e l  p a r t  o f  th a  
sequ en ce . T h e i r  u se  p re c e d e s  th e  uae o f  a l l  i l l i c i t  d r u g s . A t l e a s t  
fo u r  d i s t i n c t  s u c c e s s iv e  s ta g a s  o f  a d o le s c e n t  in v o lv e m e n t  w ith  d ru g s  
can  ba i d e n t i f i e d :  (1 )  u se  o f  b e a r  o r  w in e , ( 2 )  u se  o f  to b a c c o
c ig a r e t t e s  o r  h e rd  l i q u o r ,  (3 )  u se  o f  m a r i ju a n a ,  and (4 )  uaa o f  o t h e r  
i l l i c i t  d ru g s  (K a n d e l, 1 9 7 5 b ) .  A f i f t h  s t a g e ,  p ro b lem  d r i n k i n g ,  may 
ta k e  p la c e  betw een m a r i ju a n a  and o t h e r  i l l i c i t  d ru g s  ( J e s s o r  e t  a l . ,
1 9 8 0 ) .  A d o le s c e n ts  r s r s l y  p ro c e e d  from  b e a r and w ine t o  i l l i c i t  
d ru g s  w ith o u t  uaa o f  a i t h e r  h e rd  l i q u o r  o r  to b a c c o  c i g a r e t t a s  a s  an  
in te rm e d ia te  s t e p .  F u r th e rm o re , t h e r e  i s  an a d d i t i v e  e f f e c t  such 
t h a t  th e  h ig h e s t  p r o p o r t i o n  o f  a d o le s c e n t s  who move t o  m a r i ju a n a  a r e  
th o s e  who have e x p e r ie n c e  w ith  b o th  h a rd  l i q u o r  end to b a c c o . F o r 
e xam p le , among 1 2 -  t o  1 7 - y e a r - o ld s  in  th e  g e n e r a l  p o p u la t i o n ,  th a  
p r o p o r t i o n  who have e v e r  e x p a r im e n te d  w ith  m a r i ju a n a  i a  81 p a rc a n t  
among c u r r e n t  to b a c c o  c i g a r e t t e  sm oke rs  a s  com pared t o  24 p e r c s n t  
among nonamoicers (F ls h b u rn e  e t  a l . ,  1 9 8 0 ) .  H ow ever, p o s i t i o n  on a 
p a r t i c u la r  p o in t  i n  th e  sequence  doee n o t  in d ic a t e  t h a t  th e  young 
p e rs o n  w i l l  n e c e s s a r i ly  p r o g r e s s  t o  o t h e r  d ru g e  h ig h e r  up in  th e  
s equ en ce . P a r t i c i p a t i o n  In  a ach  s ta g e  i a  s  n e c e s s a ry  b u t n o t  
s u f f i c i e n t  c o n d i t i o n  f o r  p a r t i c i p a t i o n  in  a l a t e r  s t a g e .  T h e re , i s  no 
e v id e n c e  t o  s u p p o r t  th e  b e l i e f  t h e t  th e  u s#  o f  o n e  d ru g  w i l l  
i n e v i t a b ly  le a d  t o  u se  o f  an y  o t h e r  d r u g . I n  o t h e r  w o rd s , p e rs o n s  a t  
t !  *  to p  o f  th e  la d d e r  o f  u se  o f  d ru g s  t y p i c a l l y  w i l l  h ave  u sed  a l l  
s u b s ta n c e s  a t  low e r  l e v e l s ,  in c lu d in g  m a r i ju a n a .  H ow eve r, th o s e  a t  
low e r rung s may s t a y  t h e r e  and n o t  move t o  h ig h e r  ru n g s  o f  th e  la d d e r .

F o r  e xam p le , d a ta  from  th e  N a t io n a l  H ou seh o ld  S u rv e y s  (F ls h b u rn e  
e t  a l . ,  1 9 8 0 ) In d ic a t e  t h a t  o f  th e s e  1 1 - 2 5  y e a r s  o ld  who have  t r i e d
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n a a i ju a /a a , a la o a t  * 1 1  a re  u s e r s  o f  tob aceo -m s *'1— 1— 1 r however,- o n ly  
s l i g h t l y  mac* th a n  o n m - fo u r th  a f  t h i a  I f *  ta - 2 5 - y e a r - o ld  p o p u la t io n  
r a p o r t  h a v in g  gone on  t o  t r y .  any i l l e g a l  m a r i ju a n a .
O tZ& m m m  a h a  t r y  o th a r  i l l e g a l  d ra g ** - o n ly  a . v r y - w U  p e rc en ta g e  
r  a p a r t  a a ln g  c u r r a n t  u s a r s  (F ls h b u rn e  a t  a lw - 1 M 0 ) .

A lth o u g h  i t  i s  o f  g r a a t  i n t e r e s t ,  r a l a t i v a l y  l i t t l a  i s  known 
a b o u t th a  f a c t o r s  t h a t  d e te rm in e  which p a rs o n s  w i l l  c h oo sa  t o  go 
th ro u g h  th a  sequence o f  d ru g  usa o r  th a  r a p i d i t y  w ith  which th a y  w i l l  
do s o .  E x i s t in g  r a s a a rc h  g iv » a  u s  acme c lu a s  t h a t  u s a r s  o f  i l l i c i t  
d ru g #  p o s s e s s  seme d i s t in g u is h in g  f e a t u r e s .

T h a ra  a r e  f o u r  c lu s t e r s  o f  v a r i a b le s — p a r e n t a l  . i n f lu e n c e s ,  p a a r  
i n f lu e n c e * ,  a d o la a c a n t  in vo lva a an fc  i a  d e v ia n t  b e h a v io r s , and 
a d o le s c e n t  b e l i e f a  and h a lo e s — th a t  assume d i f f e r e n t i a l  im p o rta n c e  
f o r  p r e d ic t in g  in v o lv em en t a t  each s ta g e  o f  d ru g  b e h a v io r  (K an d e l e t  
a l . ,  1 9 7 8 a ,b ) .

In v o lv e m en t v i t h  d ru g s  l e g a l  t 5 f  e d fa l f t  l a  th a  e a r l i e s t  l e v e l  o f
d ru g  a s « . A d o le s c e n ts  who s t a r t  t o  d r in k  a r e  e xp osed  t o  p e e rs  and 
p a r e n t s  who d r i n k ,  s u g g e s t in g  t h a t  th e s e  y o u th s  le a r n  d r in k in g  
p a t t e r n s  from  t h e i r  p a r e n t s .  A d o le s c e n ts  who have  engaged in  a 
number o f  d e l in q u e n t  o r  d e v ia n t  a c t i v i t i e s ,  and who se e k  h igh  l e v e ls  
o f  s o c i a b i l i t y  w ith  t h e i r  p e a r s  a ra  l i k e l y  t o  become in v o lv e d  w ith  
a lc o h o l .  S im i la r  p a t t e r n s  a r a  found  w ith  to b a c c o  sm ok ing , a l s o  ona 
o f  th a  e a r l i e s t  d ru g s  t o  ba t r i a d .

Tha usa o f  m a r i ju a n a  f o l l o w s  t h a t  o f  w lc o h o l and to b a c c o . I t  i s  
p re c ed ed  by a c c ep tan c e  o f  a c lu s t e r  o f  b e . i e f s  and v a lu e s  t h a t  o f t e n  
r e f l e c t  d is a v o w a l o f  many s ta n d a rd s  uphe ld  by a d u l t s .  In v o lv em en t in  
a m a r i ju a n a -u s in g  p e e r  e n v iro n m en t s t r o n g ly  p r e d is p o s e s  t o  i t s  use 
and i s  th e  b a s t  p r e d i c t o r  (B a c k e r , 1 9 5 3 ; G o .d e , 1 9 7 0 ) .  P a r t i c i p a t i o n  
in  m in o r fo rm s  o f  d e v ia n t  b e h a v io r s ,  such  s s  th a s e  t h a t  a ls o  p re c ed e  
th a  u se  o f  h a rd  l i q u o r ,  i a  a l s o  an im p o r ta n t  p r e c u r s o r .

A n te c e d en ts  o f  A d o le s c e n t Use o f  M a r i ju a n a

When u se  o f  m a r i ju a n a  f i r s t  came under r e s e a rc h  s c r u t in y  in  th *  l a t e  
1 9 6 0 s , v e r y  few  y o u th s  had e xp e rim en ted  w ith  i l l i c i t  d ru g s . Much was 
made o f  th e  d e v ia n t  a t a t u s  o f  use o f  m a r i ju a n a  and o f  th e  c o u n t e r -  
c u l t u r a l  and r e b e l l i o u s  m eaning t h a t  tame t o  be a t ta c h e d  t o  u s in g  th e  
d ru g  (S u chaan , 1 9 6 8 ) .  Y e t  even  to d a y , when o v e r  60 p e rc e n t  o f  a l l  
h ig h  s c h o o l s e n io r *  have used  m a r i ju a n a , th o s e  y o u th s  who use 
m a r i ju a n a  a re  q u i t e  d i f f e r e n t  from  n o n u a e rs . The m a r i ju a n a  u s e r s  in

p a t t i t n i * o f  d i s a f f i c t i o n  from  m a jo r  ' I n s t i t u t i o n s  
t h a t  c h a r a c t e r i s e d  th e  u s e r s  in  1 W 7 . The m ost r e c e n t  d a ta  show th a t  
m a r i ju a n a  u s e r s  p e r fo rm  m ore p o o r ly  in  s c h o o l ,  a r e I d e a  r e l i g i o u s ,  
h ave  p e r fo rm e d  more d e l in q u e n t  a c t a ,  a re  in  t r o u b le  w ith  th e  law , 
have  m ore t r a f f i c  a c c id e n t s ,  and use  more i l l i c i t  d ru g s  th an  n o n u s e rs . 
Those  p e rs o n s  who a ls o  u se  s e v e r a l  i l l i c i t  d ru g s  show th e  h ig h e s t  
in v o lv e m e n t  in  d e v ia n t  b e h a v io r s .  T he re  i s  a  l i n a a r  r e la t i o n s h ip  
w ith  d e g re e  o f  in v o lv em en t w ith  i l l i c i t  d ru g s , such  t h a t  p e rs o n s  
u s in g  m a r i ju a n a  e x c lu s i v e ly  a r e  o n ly  q u a n t i t a t i v e ly  d i f f e r e n t  from  
th o s e  who have a l s o  u sed  h a rd e r  d ru g s  (J o h n s to n  e t  a l . , 1 9 8 0 b ) .
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I n  t v o  c r o s s - s e c t i o n a l  n a t i o n a l  sam p le s  o f  h ig h  i c h o o l  s tu d e n t s ,  
s u rv e y e d  in  1974  and 1 9 7 8 /  J a a s o r  e t  a l .  have  fo u n d  t h a t  n o t  o n ly  a r e  
th e  p a t t e r n a  o f  a a a o c ia t lo n  betw een uae o f  m a r i ju a n a  and d e v ia n t  
c h a r a c t e r i s t i c s  e i a i l a r  in  b o th  a u rv e y a /  b u t a la o  t h a t  th e  a t r e n g th  
o f  th e  a a s o c ia t i o n a r aa  r e f l e c t e d  in  th e  a lz a a  o f  th e  c o r r e l a t i o n  
c o e f f i c i e n t a »  a re  a lm o s t  i d e n t i c a l .  The v e r y  same c o n c lu a io n a  d e r i v e  
f r c a  in a ly a c s  baaed on f i v e  a u c c e a a iv e  c o h o r t a  o f  h ig h  s c h o o l a e n io r a /  
sam p led a t  y e a r ly  i n t e r v a l s  in  M o n ito r in g  th e  F u tu re  (Bachman e t  a l . ,
1 9 8 1 ) .

L o n g i t u d in a l s tu d ie s  o f  s tu d e n ts  aged 1 2 - 2 1  have done auch  t o  
e x te n d  o u r  u n d e rs ta n d in g  o f  th e  p r e c u r s o r s  o f  u s in g  v a r io u s  fo rm a  o f  
d ru g s . S tu d ie s  have been re v iew ed  in  d e t a i l  by K an d e l (1 9 7 8 a ,b ;
1 9 8 0 a ; a l s o  see  A ppend ix  C) and docum ent t h a t  many o f  th e  f a c t o r s  
fo u n d  t o  be a s s o c ia te d  w ith  u se  o f  d ru g s  a t  ona p o in t  in  tim e* such  
aa low  academ ic p e r fo rm a n c e , c r im e , ^pw m a lf - e s te e m , d e p re s s iv e  mood, 
r e b e l l i o u s n e s s /  and otlMTC g # r < $ r i i l i t * - W i t r a O t e r i a t i c a ,  p rs itm S i th e  
uae o f  d ru g s  (s e e  in  p a r t i c u la r  M e l l ln g e r  a t  a l . ,  1 9 7 6 ; J e s s o r  and 
J e s s o r ,  1 9 7 7 ; J o h n s to n  e t  a l . ,  1 9 7 8 ; K a n d e l,  1 9 7 8 a ; K a n d e l e t  a l . ,  
1 9 7 8 b ,c ;  K a p la n  and P o k o rn y , 1 9 7 8 ; Sm ith  and F og g , 1 9 7 8 ; W inga rd  e t  
a l . ,  1 9 7 9 ; K a p la n , 1 9 8 0 ) .  Some o f  th e  p r e t f l f c t lv s  f a c t o r s  can  be 
i d e n t i f i e d  in  c h i ld h o o d ,  such  a s  a ^ f w j i v t a s s s  w ith  o r  w ith o u t  
a s s o c ia t i o n  w ith  sh y n e ss  (K e lla m  e t  a l . ,  1 9 8 0 , in  p r e s s )  and 
r e b e l l i o u s n e s s  (S m ith  and F og g , 1 9 7 8 ) .

O th e r l o n g i t u d i n a l - s t u d ie s  a l s o  docum en t t h a t  many o f  t h e ' f a c t o r s  
fo u n d  t o  be a s s o c ia t e d  w lC tS u s e  o f  d ru g s  a t  one p o in t  i n  t im e , such  
a s  low  academ ic p e r fo rm a n c e , d e l in q u e n c y , low  s e l f - e s t e e m ,  and 
d e p re s s iv e  mood a c t u a l l y  p re c e d e  th e  d ru g *  (O ’ M a l le y ,  1 9 7 5 ;
M e l l ln g e r  e t  a l . ,  1 9 7 6 ; J e i a o r  and J e s a o r ,  1 977* J o h n s to n  e t  a l . ,
1 9 7 8 ; K a n d e l e t  a l . , 1 9 7 8 a ; K a p la n  and P o k o rn y , * ' 7 8 ;  W ingard  e t  a l . , 
1 9 7 9 ; K a p la n , 1 9 8 0 ) .

One s tu d y  shows n o t  o n ly  t h a t  c e r t a i n  b e h a v io r s  p r e d i c t  u se  o f  
m a r i ju a n a , b u t a ls o  t h a t  d ru g s  may a g g ra v a te  o r  e x a g g e ra te  c e r t a i n  
b e h a v io r s .  A c o h o r t  c f  h ig h  s c h o o l s tu d e n ts  was fo l lo w e d  a t  a n n u a l 
i n t e r v a l s  th ro u g h o u t  th e  f o u r  y e a r s  o f  h ig h  s c h o o l ( J e s s o r  and J e s s o r ,
1 9 7 7 ) .  D u rin g  t h i s  t im e  a n n u a l s c o r e s  fo r : v a r io u s  a t t r i b u t e s  were 
c h a r te d  in  fo u r  g ro u p s  o f  s tu d e n ts  d i s t in g u is h e d  by d i f f e r i n g  d ru g  
h i s t o r i e s :  v e t e ra n  u s e r s ,  who used  d ru g s  p r t - h ig h  s c h o o l ;  e a r l y
i n i t i a t e s ,  who began r e l a t i v e l y  e a r l y  in  t h e i r  h ig h  s c h o o l c a r e e r ,  
i . e . ,  between th e  f i r s t  and ssc on d  y e a r  o f  t e s t i n g ;  l a t s  i n i t i a t s s ,  
who began r e l a t i v e l y  l a t e ,  i . e . ,  be tw een th e  second and th e  t h i r d  
y e a r ;  and n o n u s e rs , who had n o t  s t a r t e d  t o  u se  m a r i ju a n a  a t  th a  l a s t  
t a s t in g  in  th e  s e n io r  y e a r  o f  h ig h  s c h o o l ( J e s a o r  and J s s s o r ,  1 9 7 7 ,
1 9 7 8 ) .  These f o u r  g ro u p s  o f  s tu d e n ts  d i f f e r e d  on  m ea su re s , su ch  a s  
g e n e r a l d e v ia n t  b e h a v io r  (a  1 2 - i t e m  s c a le  m ea su rin g  fre q u e n c y  o f  
in v o lv em en t in  s t e a l i n g ,  f i g h t i n g ,  p r o p e r t y  d e s t r u c t i o n ,  t r u a n c y ,  o r  
o th e r  d e lin q u e n t  a c t i v i t i e s  in  th e  l a s t  y e a r )  o r  v a lu s  on  academ ic  
ach ie vem en t (a  f i v e - i t e m  s c a le ,  m ea su rin g  th e  v a lu e  p la c e d  on th e  
a t ta in m e n t  o f  s u c c e s s  in  s c h o o l w o r k ) ,  a t  t h s  b e g in n in g  o f  th e  s tu d y . 
S c o re s  p r e d ic t e d  i f  and when s tu d e n ts  i n i t i a t e d  use o f  m a r i ju a n a .
Those s tu d e n ts  a l r e a d y  in v o lv e d  in  use  o f  d ru g s  b e fo r e  h ig h  s c h o o l 
■cored h ig h e s t  on  d e v ia n c e  and lo w e s t  on a ch ie vem en t m o t iv a t io n  a t
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i n i t i a l  t e s t i n g  and th ro u g h o u t  su b seq u en t r e t e s t s .  The s c o re s  o f  a l l  
g ro u p s  o f  u s e r s  c on ve rg ed  o v e r  t im e  so  t h a t  a l l  t h r e e  g ro u p s  
in c re a s e d  in  d e v ia n c e  s c o re s  and d e c re a s e d  in  t h e i r  a ch ievem en t 
o r i e n t a t i o n  o v e r  th e  f o u r  y e a r s ,  t t e  s h a r p e s t ,  changes in  s c o re s  
o c c u r r e d  i a  th e  y e a r  p re c e d in g  th e  d rug  u s e .

P e e r I n f lu e n c e s

The m oat c o n s i s t e n t  and r e p r o d u c ib le  f i n d in g  in  d rug  re s e a rc h  i s  th e  
s t r o n g  r e la t i o n s h i p  betw een an i n d i v i d u a l ' s  d ru g  b e h a v io r  and the  
c o n c u r r e n t  u se  o f  d ru g s  by h i s  f r i e n d s .  The r e l a t i o n s h i p  i s  s t r o n g e r  
when based  on a d o le s c e n t s '  p e r c e p t io n s  o f  th e  f r i e n d s '  b e h a v io r  th an  
on  th e  f r i e n d s '  s e l f - r e p o r t s  (G oode , 1 9 7 0 ; J o h n so n , 1 9 7 3 ; K a n d e l, 
1 9 7 3 ; G o ld s t e in ,  1 9 7 5 ; O 'D o n n e l l e t  a l . ,  1 9 7 6 ; B ro o k  e t  a l . ,  1 9 7 7 ; 
J e s a o r  and J e s s o r ,  1 9 7 7 ; K a n d e l e t  a l . ,  1 9 7 8 a ; O r c u t t ,  x 9 7 8 ; Sm art e t  
a l . ,  1 9 7 8 ; Huba e t  a l . ,  1 9 7 9 ) .  O IT t w  e t h e r  c h a r s e t  G t i s t t d '  d jic ep t age 
and se x  i s  th e  s im i l a r i t y  w i t h in  a d o le s c e n t  f r i e n d s h ip  p a i r s  a a  h igh  
a s  i t  l s * ? S £  uM T S f*  m a r i ju a n a ' CKaadfeTT i 9 7 8 c } ‘. Such " s im i l a r i t y  
r e s u l t s  n o t  o n ly  from  s o c i a l i z a t i o n ,  th e  in f lu e n c e  o f  one f r i e n d  on 
th e  o t h e r ,  b u t a l s o  from  a p r o c e s s  o f  i n t e r p e r s o n a l  s e le c t i o n  
( a s s e r t i v e  p a i r i n g ) ,  in  which a d o le s c e n t s  w ith  s im i la r  v a lu e s  and 
b e h a v io r  s e e k  each  o t h e r  o u t  a s  f r i e n d s .  L o n g i t u d in a l d a ta  on th e  
fo rm a t io n  and d i s s o lu t i o n  o f  f r i e n d s h ip s  in d ic a t e  t h a t  s e le c t i o n  and 
s o c i a l i z a t i o n  c o n t r ib u t e  a b ou t e q u a l ly  t o  th e  s im i l a r i t y  in  v a lu e s  
and b e h a v io r s  (K a n d e l, 1 9 7 8 d ) . A v a i la b le  d a ta  on s e x  d i f f e r e n c e s  in  
p e e r  in f lu e n c e  In d ic a t e  t h a t  fe m a le s  a re  m ore s u s c e p t ib le  th an  m a le s  
t o  such  in f lu e n c e  ( J e s s o r  e t  a l . ,  1 9 7 3 ; M a rg u lie s  e t  a l . ,  1 9 7 7 ) .  
S u s c e p t i b i l i t y  t o  p e e r  in f lu e n c e  i s  r e la t e d  t o  in v o lv em en t in  
p e e r - r e la t e d  a c t i v i t i e s ,  e . g . ,  d a t in g  o r  g e t t in g  t o g e th e r  w ith  
f r i e n d s ,  and t o  d e g re e  o f  a tta c h m en t t o  and r e l i a n c e  on p e e rs  r a t h e r  
th an  p a r e n t s  ( J e s s o r  and J e s s o r ,  1 9 7 8 ; K a n d e l e t  a l . ,  1 9 7 8 a ; B rook  
e t  a l . , 1 9 8 0 ) .  c o n t a c t  w ith  o t h e r  u s e r s  in c r e a s e s  th e  l i k e l i h o o d  
t h a t  th e  i n d i v id u a l  w i l l  have in c re a s e d  o p p o r t u n i t i e s  t o  g e t  th e  
d ru g . P o e r -m e d is ta d  a p p ro a c h e s  have  been shown t o  be an e f f e c t i v e  
v e h i c le  f o r  i n t e r v e n t i o n s  t o  p r e v e n t  sm oking o f  to b a c c o  in  
a d o le s c e n t s  (E v a n s , 1 * 7 7 ;  M c A li s t e r ,  1 9 7 9 ) .  D m  p o w e r fu l r o l e  o f  
p e e r  in f lu e n c e  on  th e  u se  o f  m a r i ju a n a  w ou ld  seem t o  s u g g e s t t h a t  i t  
w ou ld  bm a l s o  u s e f u l  f o r  p r e v e n t iv e  m a r i ju a n a  p ro g ram s .

SUMMARY

T h e re  has been a  s te e p  r i c e  in  th e  u se  o f  m a r i ju a n a  and o th e r  i l l i c i t  
d ru g s  in  th e  p a s t  d e c a d e . So f a r  i t  i s  p r im a r i l y  a y o u th  phenomenon. 
S in c e  1 9 7 1  t h e r e  has been a t  l e a s t  a  d o u b lin g  o f  l i f e t im e  e x p e r ie n c e  
w ith  m e r i ju a n e  in  e v e ry  c o h o r t  in  th e  1 2 -  t o  2 4 - y e a r  age g ro u p . O f 
e l l  p s y c n o a c t iv e  d ru g s  in v e n t ig a t e d  ( in c lu d in g  i n h a la n t s ,  h a l lu c i n o ­
g e n s , c o c a in e ,  h e r o i n ,  s t im u la n t s ,  s e d a t i v e s ,  and t r a n q u i l i z e r * ) , 
m a r i ju a n a  i s  by f a r  th e  most, commonly used  i l l i c i t  d r u g . L e g a l d ru g s  
f o r  a d u l t s ,  such  a s  a lc o h o l  and to b a c c o , a r e  th e  m ost w id e ly  used o f
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a l l  d ru g s  among a d o le s c e n t s .  A lth o u g h  s u b s t a n t i a l l y  tco r* s tu d e n ts  
have  e v e r  used a lc o h o l  in  t h e i r  l i f e t im e  th an  have e v e r  used 
m a r i ju a n a , more h ig h  s c h o o l s e n i o r s  u se  m a r i ju a n a  o n  a “ d a i l y "  b a s i s  
(9  p e r c e n t )  th an  use  a lc o h o l  t h a t  f r e q u e n t ly  (6  p e r c e n t ) .  " D a i ly *  
u s e r s  r e p o r t  th e  u se  o f  m a r i ju a n a  in  s c h o o l ,  w h e reas  d a i l y  uaa o f  
a lc o h o l  te n d s  t o  o c c u r a f t e r  s c h o o l and on w eekends.

Some t re n d s  in  use  o f  m a r i ju a n a  a re  a p p a re n t . The c o n t in u in g  
d ra m a t ic  r i s e  in  th e  use o f  m a r i ju a n a  h as r e c e n t ly  s low e d . I t  i s  t o o  
e a r l y  t o  t e l l  w h e th e r t h i s  d e c r e a s e  w i l l  c o n t in u e  o r  i s  m e re ly  a 
pause  in  th e  r i s e .  The o v e r a l l  p r e v a le n c e  o f  use o f  m a r i ju a n a  has 
rem a ined  a t  a p p ro x im a te ly  60 p e rc e n t  o f  h ig h  s c h o o l s e n i o r s  f o r  th e  
y e a r s  1 9 7 8 , 1 9 7 9 , and 1 9 8 0 . Betw een 1 9 7 5  and 1978  t h e r e  was an 
a lm o s t  tw o fo ld  in c r e a s e  i n  " d a l l y "  u se  o f  m a r i ju a n a  from  6 p e r c e n t  in  
1 975  t o  a peak  r a t a  o f  1 1  p e r c e n t  in  1 9 7 8 . In  1 980  th e  " d a i l y "  u se  
r a t e  o f  h ig h  s c h o o l s e n io r s  d ro p p e d  by 1 . 2  p e rc e n ta g e  p o i n t s ,  o r  more 
th an  10 p e r c e n t .  T h is  may s i g n a l  a r e v e r s a l  o f  th e  upward t r e n d  in  
" d a i ly "  u se  u n le s s  h ig h e r  a b s e n te e ism  and s c h o o l d r o p - o u t  o f  d a i l y  
u s e r s  a re  s i g n i f i c a n t  f a c t o r s  in  th e  d e c l i n e .  M u lt ip le  s o u rc e s  
su g g e s t t h a t  o u t - o f - s c h o o l  age  m ate s  a r e  h e a v ie r  u s e r s  th a n  th o s e  in  
s c h o o l .  O th e r t r e n d s  have  n o t  s low e d . T he re  was a c o n t in u in g  r i s e  
in  1 980  o f  th e  p r o p o r t i o n  o f  h ig h  s c h o o l s e n io r s  who d u r in g  th e  y e a r  
had used seme i l l i c i t  d ru g  o t h a r  th a n  m a r i ju a n a , from  28 p e r c e n t  in  
1979  t o  30 p e rc e n t  in  1 9 8 0 .

T h rough ou t th e  1 9 7 0 s ,  a s  a  c o r r e l a t e  o f  c o n t in u in g  r i e e  in  
p re v a le n c e  r a t e s ,  t h e r e  was a t r e n d  tow a rd  y ou n g e r ag e s  o f  f i r s t  u se  
o f  a l l  o f  th e s e  drog*% F o r  m a r i ju a n a  t h i s  age t r e n d  c o n t in u e s  bu t 
has s low ed  som ewhat. In  1 9 7 9 ,  23 p e r c e n t  o f  s e n io r s  who had u sed  
m a r i ju a n a  s t a r t e d  t h e i r  u se  in  th e  e ig h th  g ra d e  o r  b e low  a s  com pared 
t o  25 p e rc e n t  in  1 9 8 0 .

" D a i ly "  use o f  m a r i ju a n a  in  h ig h  s c h o o l and in  e a r l y  a d u l t  l i f e  
i s  v e ry  h ig h  and m e r i t s  s p e c i a l  a t t e n t i o n .  D raw ing on  d a ta  from  
M o n ito r in g  th e  F u t u r e , c h a r a c t e r i s t i c s  o f  " d a i ly "  u s e r s  w ere 
d e s c r ib e d . F o r  h ig h  s c h o o l s e n i o r s  th e  r a t e  o f  " d a i ly *  m a r i ju a n a  u se  
in  1980  was 9 . 1  p e r c e n t .  Such u s e r s  have v e ry  h ig h  in v o lv e m e n t  w ith  
o th e r  d ru g s  and b e c ’ n t h e i r  uae  o f  d ru g s  a t  v e r y  e a r l y  a g e s . " D a i ly "  
u s e rs  a re  p re d o m in a n t ly  u rb an  a lth o u g h  r a t e s  do  n o t  v a r y  by g e o g ra p h i­
c a l  r e g io n s  o f  th e  c o u n t r y ,  w h e re a s  use  among w h ite  s tu d e n t s  i 3  d o u b le  
t h a t  f o r  b la c k s .  " D a i ly "  u se  i s  o n ly  s l i g h t l y  h ig h e r  in  d i s r u p t e d  o r  
s in g le  p a re n t  homes th an  in  n u c le a r  f a m i l i e s ,  and u se  i s  a s s o c ia t e d  
w ith  p o o r s c h o o l a c h ie v em en t , a b s e n te e ism , and d r o p o u t .  N o n - c o l le g e -  
bound s tu d e n ts  a r e  tw ic e  a s  l i k e l y  t o  be " d a i ly "  u s e r s  a s  w ere 
s tu d e n ts  p la n n in g  t o  a t te n d  c o l l e g e .  R e l ig i o u s  comm itm ent and 
s e l f - r a t i n g s  o f  s t r o n g  b e l i e f  in  la w -a b id in g  b e h a v io r  a r e  a s s o c ia t e d  
w ith  low e r " d a i ly "  u se  r a t e s .  " D a i ly "  u s e r s  a r e  in v o lv e d  in  more 
a u tom o b ile  a c c id e n t s  and d e lin q u e n c y .

P o s t -h ig h  s c h o o l " d a i ly "  u s e r  r a t e s  a r e  lo w e s t  among f u l l - t i m e  
c o l le g e  s tu d e n ts  and th o s e  l i v i n g  in  a c o l le g e  d o rm i t o r y .  " D a l ly *  
u se  among n o n - c o l le g e  s tu d e n ts  was n o t  r e la t e d  t o  jo b le s s n e s s ,  
em p loym en t, o r  m i l i t a r y  s e r v i c e .  S i n g le  p e r s o n s  a re  tw ic e  a s  l i k e l y  
aa  m a r r ie d  p e r s o n s  t o  be " d a i l y "  u s e r s .  Among th a  m a r r i e d ,  th o s e  
w ith  c h i ld r e n  had v e r y  low  r a t e s  o f  " d a i ly "  u a e . The " d a l l y ” u ae
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h a b i t  has a rem a rk a b le  s t a b i l i t y .  By 4 y e a r s  a f t e r  h ig h  s c h o o l ,  85 
p e r c e n t  o f  " d a i ly "  u s in g  s e n i o r s  in  th e  c la s s  o f  3975  w ere s t i l l  
u s in g  m a r i ju a n a , w ith  5 1  p e r c e n t  o f  them c o n t in u in g  t o - b e  " d a i ly "  
u a e r s .

In  th e s e  s t u d i e s ,  s tu d e n t s  r e p o r t  re a s o n s  f o r  u s in g  m a r i ju a n a : 
t o  have a good t im e  w ith  f r i e n d s ,  t o  g e t  " h ig h , ” t o  r e l i e v e  boredom , 
t o  enhance th e  e f f e c t s  o f  o t h e r  d irug s , and t o  cope w ith  s t r e s s .  
" D a i ly "  u s e r s  a re  d e e p ly  im mersed in  a d ru g -u s in g  c i r c l e  o f  f r i e n d s .

Some " d a i ly "  u s e r s  have  d is c o n t in u e d  t h e i r  h a b i t .  R easons g iv e n  
f o r  s to p p in g  use  o f  m a r i ju a n a  a r e  le e s  o f  i n t e r e s t  in  g e t t in g  " h ig h , "  
c o n c e rn  a b ou t h a rm fu l p h y s i c a l  o r  p s y c h o lo g ic a l  e f f e c t s ,  and c on c e rn  
a b o u t t h e i r  l o s s  o f  e n e rg y  o r  a m b it io n .

More i s  known a b o u t th e  a n te c e d e n ts  o f  u s in g  m a r i ju a n a  th an  i s  
known a b o u t th e  c on seq u en ce s  o f  u s in g  m a r i ju a n a  ( t o  be d is c u s s e d  
f u r t h e r  i n  th e  c h a p t e r s  t h a t  f o l l o w ) . L o n g i t u d in a l s tu d ie s  have 
e s t a b l i s h e d  t h a t  u se  o f  m a r i ju a n a  i s  p re c ed ed  by a c c e p ta n c e  o f  a 
c lu s t e r  o f  b e l i e f s  and v a lu e s  t h a t  a r e  f a v o r a b le  t o  u se  o f  m a r i ju a n a  
and a ls o  by th e  a d o p t io n  o f  d e v ia n t  b e h a v io r s .  The d e v ia n t  p sy ch o ­
s o c i a l  a t t r i b u t e s  o f  m a r i ju a n a  u s e r s  t h a t  were d e s c r ib e d  a lm o s t  a 
decade a g o , when uae  o f  m a r i ju a n a  was a r a r e  e v e n t ,  a r e  j u s t  2 . 8  

c h a r a c t e r i s t i c  o f  m a r i ju a n a  u s e r s  t o d a y , when 60 p e r c e n t  o f  a l l  h ig h  
s c h o o l s e n io r s  r e p o r t  some e x p e r ie n c e  w ith  th e  u se  o f  m a r i ju a n a .
D a i ly  u a e rs  show th e  e x t rem e s  o f  th e s e  d e v ia n t  b e h a v io r s  b u t l o s s  
d e e p ly  in v o lv e d  u s e r s  a l s o  e x h ib i t :  some d e v ia n c y . F r ie n d s h ip  
p a t t e r n s  and p e e r  i n f lu e n c e  p la y  a u n iq u e ly  p o w e r fu l r o l e  in  
d e te rm in in g  y o u t h fu l  m a r i ju a n a  u s e .  n e g a t iv e  p a r e n t a l  r e la t i o n s h i p s  
do  n o t  a p p ea r t o  be a s s o c ia t e d  a s  an a n te c e d e n t  t o  use o f  m a r i ju a n a .

RECOMMENDATIONS FOR RESEARCH

A d d i t i o n a l  r e s e a rc h  needed in c lu d e s  (1 ) e p id e m io lo g ic  s tu d ie s  on 
p a t t e r n s  o f  u se  o f  d ru g s  among young a d o le s c e n t s ,  in c lu d in g  th o s e  who 
le a v e  s c h o o l ,  (2 )  l o n g i t u d i n a l  s t u d ie s  t o  in v e s t i g a t e  th e  a n te c e d e n ts  
and con sequ en ces  o f  u se  o f  m a r i ju a n a ,  and (3 )  s t u d ie s  o f  th e  e f f e c t s  
o f  m a r i ju a n a  in  c om b in a t io n  w ith  uisr o f  o th e r  d ru g s .

B ecause  sam p le s  o f  h ig h  s c h o o l s s n i o r s  e x c lu d e  y o u th s  m ost a t  
r i s k  f o r  h ig h  m a r i ju a n a  in v o lv e m e n t , nam e ly  a d o le s c e n t s  n o t  r e g u la r l y  
a t te n d in g  th e  h ig h  s c h o o l ,  a d d i t i o n a l  c o h o r t - s e q u e n t i a l  e p id e m io lo g ic  
s u rv e y s  b e g in n in g  w ith  p r e p u b e r t a l  c h i ld r e n  a r e  needed in  o rd e r  t o  
f o l l o w  d eve lopm en t and b e h a v io r  from  e a r l y  in  l i f e .  An a l l - c o n c lu s i v e  
ap p ro a ch  w ou ld be b o th  a p r o s p e c t iv e  (c o n c u r re n t )  c o h o r t  s tu d y  and a 
r e t r o s p e c t i v e  c a a e - c o n t r o l  s tu d y  o f  p o s s ib le  ou tcom es o f  and r i s k  
f a c t o r s  f o r  m a r i ju a n a  uae  ( t h i s  recom m endation  i a  d e s c r ib e d  in  d e t a i l  
in  C h ap te r  6 ) .

" D a l ly "  u a e ra  have  been  u n d e rs tu d ie d  and may have th e  m ost s e v e re  
r i s k  in  te rm s o f  l o s s  o f  le a r n in g  p o t e n t i a l ,  b i o l o g i c a l  r i s k ,  and 
p s y c h o s o c ia l h a n d ic a p . S t u d ie s  s h o u ld  be u n d a rta k e n  t o  p r a d i c t  who 
among th e  la r g e  num bers o f  young p e o p la  who t r y  m a r i ju a n a  a re  a t  r i s k  
o f  becom ing " d a i ly "  u s e r s .
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R e se a rc h  on  th a  f a c t o r s  in v o lv e d  in  c a s s a t io n  o f  th e  uaa o f  
m a r i ju a n a  sh o u ld  a l s o  ba c a r r i a d  o u t .  T obacco s a c k in g  ia  d a c l in in g  
among y o u th  (N a t io n a l I n s t i t u t a  o f  E d u c a t io n , 1 9 7 9 ) .  Tha re a s o n s  f o r  
t h i s  d e c l in e  c o u ld  ba a p p l i c a b le  t o  a a r i j u ana e a e  and- s h o u ld  ba 
s o u g h t .

S tu d ie s  s h o u ld  ba u n d e r ta k e n  t o  l a a r n  how p e a r  in f lu e n c e  can  ba 
r e l i a b l y  u sad  t o  a o d a ra t i  o r  p r e v e n t  a a r i ju a n a  usa  in  young 
a d o le s c e n t s .

P r o p e r ly  p la n n ed  lo n g i t u d i n a l  c o h o r t  s tu d ie s  s h o u ld  ba conduc ted  
on b o th  th a  b e h a v io r a l  and p h y s i o l o g i c a l  a n te c e d e n ts  and con sequences 
o f  th a  u sa  o f  a a r i ju a n a .  D a t a i lc d  and c o n t in u in g  a a d i c a l  and 
p s y c h o s o c ia l d a ta  a r a  naadad  on  th a  U f a  c a r e e r s  o f  A n a r le a n  a d u lt a  
who usa  a a r i ju a n a  " d a i l y . *  R e t r o s p e c t i v e  s t u d ia s  o f  m id d le -a g e d  and 
e ld a r l y  p a rs o n s  who hava a  h i s t o r y  o f  c h r o n ic  haavy uaa o f  a a r i ju a n a  
w ou ld  ba s y s t a a a t i c a l l y  s tu d ia d  f o r  a a d i c a l  and p s y c h o s o c ia l 
a t t r i b u t a a  and f o r  a f f a c t s  on  jo b  p e r fo rm a n c e . T h e re  e ra  e s p e c i a l l y  
needed f o r  u rb an  i n d u s t r i a l i z e d  p o p u la t i o n s .

L l t t l s  I s  known abou t  t b s  o om u q u e a c a s  •£  em iag  a a e i js a n a  in  
c om b in a t io n  w ith  o t h e r  d r u y s .  ■ Turn— litv m o  th a  s a t e s  « f  e a r  o f  o th ^ r  
d ru * s  a r a  s o  h ig h , t h i s  i s  o f  g r e a f  e 4 f l^ 8 i i je a 3 * * to M M ld o tp a .la a * y  and 
c o l l a b o r a t i v e  e f f o r t :  a r e  c r o c i a l  i f  t h e  O M y la a c lt iw r  o f  m u l t i p le  
d ru g s  and i n t a r c o r r e la t a d  b e h a v io r s  a r s  t o  be d i s e n t a n g le d .
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C ia in ,  I . ,  M i l l e r ,  J . D . ,  and B a r r a l l ,  A . H ig h lig h t s  f r c a  th a
N a t io n a l S u rv e y  on  D rug A busat 1 9 7 7 . W a sh in g to n , D .C . : U .S .
G ovarnm ant P r i n t i n g  O f f i c e ,  1 9 7 8 .

E v a n s , R . I . ,  H anaan , W .B . ,  and M i t t la m a r k ,  M .B . In c r e a s in g  th e  
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G a l lu p  O p in io n  In d e x , p p . 1 - 1 1 .  R e p o r t  No. 1 4 3 ,  M a r i ju a n a  in  
A m u rle a , 1 9 7 6 .

G o ld s t e in ,  J .W . A s s e s s in g  th e  i n t e r p e r s o n a l  d a te rm in a n ts  o f  
a d o le s c a n t  d ru g  u s e , p p . 4 7 - 5 2 .  I n  I ^ t t i e r i ,  D . J .  ( e d . )
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h a b i t  h as a rem a rk a b le  s t a b i l i t y .  By 4 y e a r s  a f t e r  h ig h  s c h o o l ,  85 
p e r c e n t  o f  " d a i ly *  u s in g  a e n io r s  in  th e  c la s s  o f  1975  were s t i l l  
u s in g  a a r i ju a n a ,  w ith  51  p e r c e n t  o f  th e a  c o n t in u in g  t o  be " d a i ly "  
u s e r s .

In  th e s e  s t u d i e s ,  s tu d e n ts  r e p o r t  re a s o n s  f o r  u s in g  m a r i ju a n a : 
t o  have a good tim e  w ith  f r i e n d s ,  t o  g e t  " h ig h , "  t o  r e l i e v e  boredom , 
t o  enhance th e  e f f e c t s  o f  o t h e r  d ru g s , and t o  cope w ith  s t r e s s .  
" D a i ly "  u s e r s  a re  d e e p ly  im mersed in  a d ru g -u s in g  c i r c l e  o f  f r i e n d s .

Seme " d a i ly "  u s e r s  have d is c o n t in u e d  t h e i r  h a b i t .  R easons g iv e n  
f o r  s to p p in g  ua* o f  m a r i ju a n a  a r e  lo e s  o f  i n t e r e s t  in  g e t t in g  " h ig h , "  
c o n c e rn  a b ou t h a rm fu l p h y s i c a l  o r  p s y c h o lo g ic a l  e f f e c t s ,  and c on c e rn  
a b o u t t h e i r  l o s s  o f  e n e rg y  o r  a m b it io n .

More i s  known a b o u t th e  a n te c e d e n ts  o f  u s in g  m a r i ju a n a  th an  i s  
known a b ou t th e  c on sequ en ces  o f  u s in g  a a r i ju a n a  ( t o  be d is c u s s e d  
f u r t h e r  in  th e  c h a p te r s  t h a t  f o l l o w ) . l o n g i t u d i n a l  s tu d ie s  have 
e s t a b l i s h e d  t h a t  u se  o f  m a r i ju a n a  i n  p re c ed ed  by a c c e p ta n c e  o f  a 
c lu s t e r  o f  b e l i e f s  and v a lu e s  t h a t  a r e  f a v o r a b le  t o  u se  o f  a a r i ju a n a  
and a ls o  by th e  a d o p t io n  o f  d e v ia n t  b e h a v io r s .  The d e v ia n t  p sy ch o ­
s o c i a l  a t t r i b u t e s  o f  m a r i ju a n a  u s e r s  t h a t  w ere d e s c r ib e d  a lm o s t a 
decade a g o , when u se  o f  m a r i ju a n a  was a r a r e  e v e n t ,  a r e  j u s t  as 
c h a r a c t e r i s t i c  o f  a a r i ju a n a  u s e r s  to d a y , when 60 p e rc e n t  o f  a l l  h ig h  
s c h o o l s e n io r s  r e p o r t  some e x p e r ie n c e  w ith  th e  u se  o f  m a r i ju a n a .
D a i ly  u s e r s  show th e  e x t rem e s  o f  th e s e  d e v ia n t  b e h a v io r s  b u t le s s  
d e e p ly  in v o lv e d  u s e r s  a l s o  e x h i b i t  seme d e v ia n c y . F r ie n d s h ip  
p a t t e r n s  and p e e r  in f lu e n c e  p la y  a u n iq u e ly  p o w e r fu l r o l e  in  
d e te rm in in g  y o u t h fu l  m a r i ju a n a  u s a . n e g a t iv e  p a r e n t a l  r e la t i o n s h i p s  
do  n o t  app ea r t o  be a s s o c ia t e d  a s  an a n te c e d e n t  t o  u se  o f  m a r i ju a n a .

RECOMMENDATIONS FOR RESEARCH

A d d i t ic n a l  r e s e a rc h  needed in c lu d e s  (1 )  e p id e m io lo g ic  s tu d ie s  on 
p a t t e r n s  o f  u se  o f  d ru g s  among young a d o le s c e n t s ,  in c lu d in g  th o s e  who 
le a v e  s c h o o l ,  (2 )  l o n g i t u d i n a l  s t u d ie s  t o  in v e s t i g a t e  th e  a n te c e d e n ts  
and con sequences o f  u se  o f  m a r i ju a n a ,  and (3 )  s t u d ie s  o f  th e  e f f e c t s  
o f  m a r i ju a n a  in  c om b in a t io n  w ith  u se  o f  o th e r  d ru g s .

B ecause  sam p les o f  n ig h  s c h o o l s e n io r s  e x c lu d e  y o u th s  m ost a t  
r i s k  f o r  h ig h  m a r i ju a n a  in v o lv e m e n t , nam ely a d o le s c e n t s  n o t r e g u la r l y  
a t t e n d in g  th e  h ig h  s c h o o l ,  a d d i t i o n a l  c o h o r t - s e q u e n t i a l  e p id e m io lo g ic  
s u rv e y s  b e g in n in g  w ith  p r e p u b e r t a l  c h i ld r e n  a r e  needed in  o r d e r  t o  
f o l l o w  d eve lopm en t and b e h a v io r  from  e a r l y  in  l i f e .  An a l l - c o n c lu s i v e  
a p p ro a ch  w ou ld be b o th  a p r o s p e c t iv e  (c o n c u r re n t )  c o h o r t  s tu d y  and a 
r e t r o s p e c t a  c * r « - c o n t r o l  s tu d y  o f  p o s s ib le  ou tcom es o f  and r i s k  
f a c t o r s  f o r  a a r i ju a n a  u se  ( t h i s  recom m endation  i s  d e s c r ib e d  in  d e t a i l  
in  C h ap te r 6 ) .

" D a l ly "  u s e r s  have  been  u n d e rs tu d ie d  and may have th e  m ost s e v e re  
r i s k  in  te rm s  o f  l o s s  o f  le a r n in g  p o t e n t i a l ,  b i o l o g i c a l  r i a k ,  and 
p s y c h o s o c ia l h a n d ic a p . S t u d ie s  s h o u ld  be u n d e rta k e n  t o  p r e d i c t  who 
among th e  la r g e  numbers o f  young  p e o p le  who t r y  m a r i ju a n a  a re  a t  r i a k  
o f  becom ing " d a i l y ”  u a e rs *


