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Clinical Toxicology of Cannabis Use

FO R E ST  S. T E N N A N T , JR ., M D , D r PH

1. IN T R O D U C T IO N

C lin ic a l reports  o f to x ic ity  in  cannabis users have o ften  engendered 
considerable controversy since observations o f patien ts cannot be in te r­
preted in  the  same m anner as experim enta l studies. These observations, 
however, are extrem e ly  im p o rta n t to  the body o f know ledge on cannabis 
because they deal w ith  the rea lities o f hea lth  care and trea tm en t. In  ad­
d itio n . the p u b lic  w ants to  know  w he the r cannabis sm oking can cause 
someone to  become “ sick" and requ ire  m edica l trea tm en t. The credence 
o f c lin ica l reports  on to x ic ity  appears to be increasing, since reports 
d a tin g  back to  the  Indian H em p Drugs C om m ission , 1893-1894  (1969) 
are now  be ing  va lid a ted  by  various research methods.

Th is  pape r reviews nonendocrine. n o n im m uno log ica l. and nonbe- 
hav io ra l tox ic  effects o f cannabis as observed in  c lin ica l settings. M a jo r 
a tten tion  is d irec ted  at problem s th a t c lin ic ians  detect in  popu la tions 
tha t use cannabis. Possible tox ic  effects th a t have received l it t le  a tten tion  
in  sc ien tific  and  lay  lite ra tu re  are reviewed.

2. REPORTS OF TOXIC EFFECTS BY USERS 

C linical Complaints
Analysis o f c lin ica l tox ic  effects o f cannabis begins w ith  the  rev iew  

o f  studies o f user-reported  side-effects s ig n ifica n t enough to w a rra n t 
c lin ica l tre a tm e n t (Tennant. 1974). C lin ic ians  in  describ ing tox ic  effects 
o f  cannabis have usua lly  detected com p lica tions  because a p a tie n t com ­
p la ined a bou t a p rob lem  and te m p o ra lly  re la ted  i t  to cannabis use. In ­
cluded am ong the c lin ic a l com p la in ts  are ce rta in  respiratory, card iovas­
cular. gas tro in testina l, de rm a to log ica l, neu ro log ica l, o r a lle rg ic  effects.

1'OREST S. T E N N A N T  • D ivision  o f E pidem iology, School o f  Public H ealth. 
1 niviTMtv o f  C aliforn ia at Los Angeles (U C LA ), C enter for the H ealth Sciences,
I-os Angeles, C aliforn ia .



T A B L E  1

Common C lin ica l Presenting Complaints o f C annab is Users

A bdom inal cram ps 

C hest pain  

C onstipation  

C ough  

D iarrhea

D izziness or vertigo

D yspnea

H eadache

N ausea and/or vom iting

Rhinorrhea

Sore throat

Tab le  1 lists the com m on co m p la in ts  voiced by  cannabis users seeking 
c lin ic a l tre a tm e n t.

Nonclinical Surveys of Users
In  a t least three studies, cannab is  users have been surveyed outs ide  

o f c lin ic a l settings and asked w h e th e r undesired d ru g  effects w e re  ex­
perienced (H a likas  e t a l., 1971; F isher, 1974; Tennan t, 1974). Tennant 
(1974) surveyed 492 smokers o f h ig h  po tency hashish b y  anonym ous 
ques tionna ire  and founa  th a t 290 (5 8 .3 % ) experienced one o r m o re  o f 
the  fo l lo w in g  undesired s ide-effects: b ronch itis , 6 .1 % ; sore th ro a t, 
2 4 .8 % ; ru n n in g  nose, 8 .7 % ; d ia rrh e a , 4 .7 % ; headache, 14 .2% ; em o­
tio n a l p rob lem s, 8 .5 % . In  a d d itio n , 69 (14 .2% ) c la im ed they had to  v is it 
a phys ic ian  a t least once fo r an a ilm e n t caused by hashish. Sixteen 
(3.3 % ) stated th a t they needed to  v is it a physic ian fiv e  o r  m ore  tim es fo r 
the hash ish-induced  a ilm e n t. H a likas  et al. (1971) surveyed 100 regu la r 
m a rih u a n a  users and found  th a t a la rge  p ro p o rtio n  experienced, a t least 
occasionally, unw anted  behav io ra l o r  som atic s ide-effects. These in ­
c luded  dizziness repo rted  as o c c u rr in g  at least occasionally by 82%  o f 
the respondents, dyspnea (2 8 % ), headache (3 0 % ), p e r io rb ita l edema 
(2 2 % ). nausea (9 % ), v o m itin g  (2 % ), d ia rrhea  (4 % ), and cons tipa tion  
(4 % ). F isher (1974) reported  th a t 13.9%  o f 530 Los Angeles m arihuana  
users fe lt th a t they had harm ed themselves in  some psycholog ica l o r emo-
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tio n a l w ay, and 157 (3 1 .8% ) stated th a t they knew  o f someone else w ho 
they fe lt had been ha rm ed  by m arihuana . O n ly  10 (1 .9 % ) fe lt, however, 
th a t they had been p hys ica lly  harm ed themselves b y  m arihuana .

E ffe c ts  o f  T o x ic ity  o n  Use R ates

Even though the re  are fe w  n o n c lin ica l surveys o f tox ic  effects in  
popu la tions  o f cannabis users, they are im pressive in  th a t they reveal 
th a t users fre q u e n tly  experience num erous u n w an ted  tox ic  effects. These 
effects, a lb e it m in o r and n o t perm anent in  most cases, p ro b a b ly  serve to 
l im it  cannabis use in  the  general p o p u la tio n . T he  deve lopm ent o f to le r­
ance to  such acute to x ic  effects as anorexia, nausea, abdom ina l distress, 
d ia rrhea , and s tu ffy  nose was dem onstra ted in  a c losed -w a rd  study by 
jones et al. (1976), a lth o u g h  to lerance to the effects d id  no t appa ren tly  
develop in  a ll subjects. C annabis use h is to rica lly  has never achieved the 
p o p u la r ity  o f a lcoho l, n ico tine , and ca ffe ine  use even in  perm issive 
cu ltures. Persons w h o  to le ra te  the  num erous acute tox ic  effects o f can­
nabis are p ro b a b ly  the  o n ly  persons w h o  are ab le  to  use the d ru g  
'"h ron ica llv . Th is  fa c to r und o u b te d ly  con tribu tes  to the re la tive  l a c o f  
toxic effects found  in  lo n g -te rm  users.

3 . S T U D IE S  O F  C L I N I C A L  T O X IC IT Y  

Types o f  S tu d y

T hree m a jo r types o f s tudy since 1970 have co n tr ib u te d  to cu rre n t 
know ledge o f c lin ic a l to x ic ity : (i) eva luations o f c lin ic a l subjects; (ii) 
sh o rt-te rm , c losed -w a rd  a d m in is tra tio n  o f m a rih u a n a ; and ( iii)  fie ld  
comparisons o f c h ro n ic  users w ith  contro ls . To date , in fo rm a tio n  
gathered in  a ll three types o f s tudy  lends to  be ve ry  consistent.

S ys te m a tic  E v a lu a t io n  o f  C l in ic a l  S ub jec ts

Tennant et al. (1971) perfo rm ed a system atic e va lua tion  o f U.S. 
A rm y soldiers in  E u rope  w h o  smoked la rge  qu a n titie s  o f po ten t hashish 
over a pe riod  o f several m onths. A ll te m p o ra lly  re la ted  th e ir  h a b it to  one 
or m ore m edica l com p la in ts  w h ich  w ere severe enough fo r  the users to 
seek trea tm en t. System atica lly, each p a tien t was g iven a com ple te  phys­
ical exam ina tion  and a v a r ie ty  o f la b o ra to ry  tests. R esp ira to ry  a ilm ents 
and s lig h tly  im p a ire d  p u lm o n a ry  functions w ere fo u n d  to be the p r im a ry  
tox ic  e ffe c ts . N o e v id e nce  o f  c a rd ia c , h e p a tic , h e m a to lo g ic a l, 
neuro log ica l, rena l, o r gastro in testina l to x ic ity  was detected. Some sub­
jects voiced gas tro in testina l com p la in ts  o r gave a h is to ry  o f aggravation  
o f an a lle rg ic  o r de rm a to log ica l disease.

•Since th is study, num erous c lin ica l reports and o the r m ore sophisti­
cated studies have co n firm e d  these ea rly  observations.
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C lo s e d -W a rd  A d m in is t r a t io n  S tu d ie s

T he re  have been th ree  c losed -w a rd  studies in  w h ich  subjects w ere 
g iven re g u la r m a rih u a n a  doses fo r  periods ra n g in g  fro m  21 to  94 days 
(C ohen et a l.,  1976; Jones et a l., 1976: M endelson et a l ,  1976). The 
po tency o f the  m a rih u a n a  was lo w  (less than  3%  T H C ). Even w ith  the 
lo w  dosage and  re la tiv e ly  short a d m in is tra tio n  pe riod , subjects show ed a 
decrease in  p u lm o n a ry  fu n c tio n  (C ohen et a l., 1976; Mendelson et al., 
1976). T he re  was s lig h t decrease o f h e m a to c rit va lue  and hem og lob in  in 
the Jones et al. (1976) study g roup , b u t th is  was believed to be due  to  a 
p lasm a vo lu m e  increase. Just as in  the  system atic eva lua tion  o f c lin ic a l 
subjects by Tennan t ct al. (1971), no evidence o f s ig n ifica n t ca rd iac , 
hepa tic  ne u ro lo g ica l, hem ato log ica l, rena l, o r gastro in testina l to x ic ity  
was fo u n d  in  any o f these c losed -w a rd  studies.

C o n tro l le d  F ie ld  S tu d ie s

In  an e ffo r t to  compensate fo r  m e thodo log ica l defects in  system atic 
c lin ic a l eva lua tions and  c losed -w a rd  a d m in is tra tio n  studies, th ree  con­
tro lle d  fie ld  studies have been conducted  in  Greece, Costa R ica , and 
Jam aica  (Tab le  2) (B ou lougouris  et a l., 1976; Coggins et al., 1976; 
C ru ickshank , 1976). A ll  th ree  in vo lve d  re la tiv e ly  sm all num bers o f 
ch ro n ic  cannab is users w h o  had no c lin ic a l com p la in ts  and w h o  were 
eva luated b y  h is to ry, physical exa m in a tio n , and a va rie ty  o f la b o ra to ry  
tests. Subjects w ere m atched w ith  non -cannab is  sm oking  contro ls . There  
was m ore  b ro n ch itis  in  Greek subjects and m ore  postexercise hypox ia  in 
Jam aican subjects than  in  con tro ls , in d ic a t in g  the  presence o f sub- 
c lin ic a l p u lm o n a ry  disease. Costa R ican  and  Jam aican smokers had 
m ore w e ig h t loss, and Costa R ican users had  m ore gastro in testina l com ­
p la in ts  than  d id  con tro ls  a lthough  the re  was no consistent p a tte rn . The 
Greek hashish users had  s lig h tly  m ore  pe riphe ra l neuro log ica l find ings . 
H epatom ega ly, in  the Greek study, was a ttr ib u te d  to  concu rren t a lcohol 
abuse. In  one o f the  c losed -w ard  a d m in is tra tio n  studies, a lo w  hem a­
to c r it  va lue  was fo u n d  (Jones et a l ,  1976), b u t the opposite was fo u n d  in  
the Jam a ican  study. L ik e  bo th  the  system atic c lin ica l e va lua tion  and 
c losed -w a rd  a d m in is tra tio n  studies, the  co n tro lle d  fie ld  studies revealed 
no s ig n if ic a n t fin d in gs  o f ca rd iac, hepa tic , neu ro log ica l, hem ato log ica l, 
rena l, o r gas tro in tes tina l tox ic ity .

M e th o d o lo g ic a l D e fe c ts  in  T o .x ic o lo g ic a l S tud ies

A  system atic eva lua tion  o f a c lin ic a l p o p u la tio n  (Tennant et al., 
1971) suffers fro m  the  m e thodo log ica l defects o f h a v in g  ne ithe r co n tro l 
subjects n o r co n tro lle d  a d m in is tra tio n  o f d rug . T he  c losed-w ard  a d m in ­
is tra tio n  studies are d e fic ie n t in  th a t lo w  doses o f lo w  potency cannabis 
w ere  adm in is te red  fo r  short periods o f tim e . Subjects i . i  the  fo rego ing  
fie ld  studies w ere  a special g roup  o f cannab is users. T hey re g u la rly  used
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Sum m ary o f Toxicological F ie ld  Studies 
o f Long-Term  Cannabis Users

T A B L E  2

Population

M ull m a le  
Crf rk hashish
''i;nkers.

Length Number 
°f of Control

Use Subjects Subjects

Respiratory
Abnormal­

ities Author

40 44 Yes Slightly more bron- Boulougouris
years chitis than controls. d a l. ,  1976

Adult m a le  C o s ta  
Rican m a r i h u a n a  
'in* k m .

Aeuit m ale  
Jam aican  p e a s a n t  
-'anja smokers.

10
years

15
vears

84 Yes Chest x-rays 
normal,

30 Yes Slightly more
postexercise hypoxia 
in users.

Coggins et al., 
1976

Cruickshank,
1976

Cardiovascular
Abnorm alities

Gastrointestinal
Abnormalities

Neurological
Abnormalities

Kune found

N'i«htly lo w e r  b lood  
i’n-Nsure in users.

ni‘ found

Hepatomegaly 
common but 
alcohol-related.

Slightly more 
peripheral findings 
than controls.

Users complained of None found 
more weight loss, 
indigestion, nausea, 
and abdominal pain.

None found

Author

None found

Boulougouris 
d a l. ,  1976

Coggins et al., 
1976

Cruickshank, 1976
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T A B L E  2  (CONTINUED)

Renal
Abnormalities

Hematological
Abnormalities Comments Author

None found None One user w ith  
splenomegaly. 
More cigarette 
smoking and 
alcohol abuse in 
hashish smokers.

Boulougouris 
e> nl., 1976

None found Low  hematocrit 
value in users.

Users used other 
drugs more and 
had more 
testicular atrophy

Coggins ct al., 
1976

None found High packed cell 
volume in users.

S lightly lower 
weight in  users.

Cruickshank, 1976

re la tiv e ly  m odera te  doses o f cannabis fo r  m any years. These subjects ob­
v ious ly  had  developed tolerance to com m on tox ic  s ide-effects w h ich  
m any users experience and w h ich  appear to be unpleasant enough to 
cause cessation o f cannabis use a fte r m in im a l experience (Tennant,
1974). M ost im p o rta n tly , these same subjects w ere  selected fro m  a group  
th a t d id  n o t have any sym ptom s o f illness o r disease te m p o ra lly  re la ted  to 
cannabis w h ic h  w ere  severe enough to  requ ire  m edica l care.

A lth o u g h  various toxico logiea l studies have been quo ted  as sub­
s ta n tia tio n  o f the  re la tive  lack o f c lin ic a l tox ico log iea l effects, th is in te r­
p re ta tio n  is erroneous. The results p roduced  in  any o f these toxico logiea l 
studies described above cou ld  be id e n tica l to  those o f any s tudy o f to ­
bacco smokers o r a lcohol d rinkers  i f  selection o f subjects and the n a tu ra l 
h is to ry  o f  tobacco o r  alcohol use and abuse w e re  not considered (A uer­
bach et a l., 1961; Lesesne and F a llo n , 1973). A group  u f asym ptom atic , 
n o n -c lin ic a l, ch ro n ic  users o f a lcohol o r tobacco cou ld  easily be selected 
in  a f ie ld  s tudy  and w o u ld  be found  to  have suffered no tox ico log iea l ef­
fects w h e n  com pared  w ith  nonusing  contro ls . I t  takes a p p ro x im a te ly  20 
y r  o f  sm ok ing  a pack o f c igarettes a day ("puck-yea rs") to develop 
c lin ic a lly  s ig n ifica n t resp ira to ry  disease (Auerbach et a l., 1961). One 
m ust re g u la rly  consum e a s ig n ifica n t dose o f a lcohol a lm ost d a ily  fo r  ap-
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p ro x im a te ly  10 v r  ("w e t-yea rs ” ) to  deve lop c irrhosis o f the  liv e r (Lesesne 
and F a llon . 1973; Le lbach , 1974). Tox ico log iea l com p lica tions  o f to ­
bacco, a lcoho l, cannabis, and a ll o th e r drugs, a rc , the re fo re , the  end 
result o f a tim e-dose  fac to r th a t m ust be exceeded before a tox ic  com ­
p lica tio n  w i l l  occur. An unders tand ing  o f th is  p rov ides a s im p le  b u t ob ­
vious exp lana tion  o f w h y  lo w  potency doses o f m a rih u a n a  adm in is te red  
fo r a short t im e  in  a c losed-w ard  se tting  m ay no t p roduce  any s ig n ifica n t 
-oxic e ffect. I t  m ay also exp la in  w h y  users consum ing  po ten t cannabis 
p repara tions (co n ta in in g  5%  to 15% T H C ) w o u ld  be the most lik e ly  
group to  experience tox ic  effects severe enough to  re q u ire  c lin ic a l tre a t­
m ent (Tennant e t a l., 1971).

A t th is tim e , l it t le  is know n rega rd ing  the  tim e-dose fa c to r fo r  can­
nabis. b u t w hen considered, i t  m ay exp la in  m in o r d ifferences in  the f in d ­
ings reported  in  various toxico logiea l studies.

■1. PULMONARY EFFECTS

H is to r ic a l a n d  P re s e n t-D a y  C o n c e rn s

Since m a rih u a n a  is usually sm oked, the  possible adverse effects on 
the lung  and  p u lm o n a ry  fu n c tio n  have long been o f concern. T h is  area 
has been rev iew ed by Petersen (1980) and the conclusions are discussed 
here. I t  is n o te w o rth y  th a t one o f the earliest a ttem pts  to assess the hea lth  
and social im p lica tio n s  o f cannabis use by  the  In d ia n  H em p D rugs C om ­
mission. 1S93—1894 (1969) includes observations abou t its p u lm o n a ry  e f­
fects th a t are su rp ris in g ly  s im ila r to  m ore m odern  observations. F o r ex­
ample, th a t R eport m entions a possible va lue  in  the  trea tm en t o f  asthm a 
because o f the  d rug 's  “ p u lm o n a ry  sedative" qua lities . H ow ever, i t  goes 
on to say th a t “ lo n g  con tinued  sm oking  . . . doubtless results in  the 
deposition o f fin e ly  d iv id e d  carbonaceous m a tte r in  the lu n g  tissues, and 
the presence o f o th e r ir r i ta t in g  substances in  the sm oke u ltim a te ly  causes 
local ir r i ta t io n  o f  the  b ronch ia l mucous m em brane , lead ing  to  increased 
-vcretion, and re su ltin g  in  the co n d itio n  w h ic h  is described as ch ron ic  
b ronch itis  in  ganja sm okers." The Report makes s t i l l  ano the r observation 
'tr ik in g ly  descrip tive  o f present day m a rihuana  use, v iz .: “ In  ganja 
sm oking  . . .th e  in sp ira to ry  act is fa r  greater and  m ore  p ro longed , a 
larger vo lum e  o f smoke en te ring  the  lungs than  in  c iga re tte  sm ok ing ." 
Such deep in h a la tio n  o f m arihuana  m ay w e ll o ffset the ty p ic a lly  sm a lle r 
amounts smoked as com pared w ith  c iga re tte  sm oking . O ne in d ic a tio n  o f 
'■his is to be fo u n d  in a study co m p a rin g  m a rih u a n a  and c iga re tte  
smokers w h ich  found  tha t sm oking  less than  one " jo in t "  pe r day  de­
creases specific  a irw a y  conductance as m uch as sm oking  16 cigarettes per 
day (Tashkin ct a l.. 1980). Th is  change appeared to  be due to increased 
resistance in  the la rge  a irw ays. A lthough  the  ra tio  found  needs to  be con- 
iirm ed  by  m ore extensive research, it  suggests th a t the  mode o f m a r i­
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huana in h a la tio n  and  the  w a y  in  w h ich  i t  is consum ed m ay resu lt in  dis­
p ro p o rtio n a te ly  adverse p u lm o n a ry  effects as com pared w ith  those p ro ­
duced by  m odern  tobacco cigarettes. P art o f th is  d iffe rence  m ay be ac­
counted fo r  b y  the fa c t th a t present day cigarettes are filte re d  and produce 
s ig n if ic a n tly  lo w e r levels o f " ta r ”  than  was tru e  in  the  past. M a rih u a n a  
“ jo in ts ”  are u n filte re d  and v ir tu a lly  e n tire ly  consum ed. M oreover, under 
co n d itions  o f  ready  a v a ila b ility  there is some evidence th a t the num ber 
o f  “ jo in ts ”  consum ed m ay approach th a t o f tobacco cigarettes (as h igh  as 
10 o r m ore  per day) (C ohen et a l., 1976).

Clinical Repeats
Several c lin ic a l studies o f users have reported  sym ptom s such 

as la ry n g it is , cough, hoarseness, b ronch itis , and c e llu la r change in 
ch ro n ic  m a rih u a n a  and hashish smokers, w h ich  resemble those o f heavy 
tobacco smokers (Tennant e ta l . ,  1971; Henderson et a l. , 1972; C hopra , 
1973). A  s tudy  o f A m erican  soidiers s ta tioned in  E u rope  showed th a t 
these sym ptom s w ere  serious enough to induce  some o f the  ch ron ic  
hashish users to  seek m ed ica l tre a tm e n t (Tennant et a l., 1971).

C h ro n ic  m a rih u a n a  sm oking  fre q u e n tly  p rec ip ita tes b ronch itis  in 
adolescents (YValdm an, 1970; C uge ll, 1971; L o u r ia , 1971), and Tennant 
et al. (1971) be lieve th a t a c lin ic a l f in d in g  o f lo w e r resp ira to ry  disease in  
a young  a d u lt o r adolescent should  raise im m e d ia te  suspicion o f m a r i­
huana  abuse. A  sw o llen  uvu la  secondary to  ir r i ta t io n  by cannabis smoke 
m av be a useful c lin ic a l sign suggestive o f  recent abuse (Tennant et a l., 
1971).

F ie ld  studies o f sm all num bers o f ch ron ic  cannabis users in  
Jam aica, Greece, and Costa R ica (Table 2) found  o n ly  lim ite d  evidence 
o f lu n g  p a th o lo g y  (Bou lougouris  et a l., 1976; Coggins et a l., 1976; 
C ru icksh a n k , 1976). T h is  m ay have been due to  m u lt ip le  reasons: (i) tra ­
d it io n a l users in  those countries do n o t inha le  cannabis smoke as deeply 
and re ta in  i t  in  th e ir  lungs as long  as do A m erican  users; (ii) persons w ho 
fo u n d  cannab is  i r r i ta t in g  to the resp ira to ry  tra c t p ro b a b ly  chose to cease 
use long  before  com p lica tions  occurred ; and ( i ii)  techniques to measure 
p u lm o n a ry  fu n c tio n  w ere  no t p a rt ic u la r ly  sophisticated in  these studies. 
Tashkin  et al. (1976) fo u n d , by  using sophisticated techniques, th a t a fte r 
59 days o f  d a ily  m arihuana  sm oking  there was a decrease in  m id - 
e x p ira to ry  f lo w  ra te  in d ic a tin g  s ig n ifica n t a irw a y  obstruc tion .

Im p a ir m e n t  o f  P u lm o n a ry  D e fe n se  System

T he  ir r i ta t io n  produced by cannabis smoke appears to have a con­
s iderab le  adverse e ffect. C il ia  w h ich  assist in  m ov ing  inha led  dust and 
o th e r sm a ll fo re ign  partic les fro m  the lungs have been found  to be in ­
ju re d  bv m a rih u a n a  smoke. F o llo w in g  exposure to  m arihuana  smoke.
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a n ti-b a c te r ia l defense systems in  lungs o f an im a ls  have been show n to  be 
less e ffe c tive  against Staphylococcus aureus, a b ac te rium  causing a seri­
ous fo rm  o f  p neum on ia  (H u b e r e t a l., 1975). W h ile  s im ila r effects have 
not yet been dem onstra ted  in  hum ans, i t  w o u ld  be su rp ris ing  i f  they d id  
no t occu r and  m a y  be expected to  be dose-re la ted. T h e  greater the 
am oun t a n d  frequency o f use, the  grea te r the  like lih o o d  o f adverse p u l­
m ona ry  a n d  o th e r consequences.

C a n n a b is  U se W i t h  P re -e x is t in g  P u lm o n a ry  D isease

I t  appears hazardous fo r  pa tien ts  w ith  p re -ex is ting  p u lm o n a ry  d is­
ease to  sm oke cannabis. A  17-vr-o ld  boy w ith  ch ro n ic  g ranu lom atous 
disease sm oked m a rih u a n a  con tam ina ted  w ith  A sperg illus and con­
trac ted  the  disease (C husid  et a l., 1975). Subsequent studies by these in ­
vestigators r vea led  th a t cu ltu res o f street m arihuana  showed a h igh  
prevalence o f  A sperg illus  and o th e r fu n g i. A n o th e r case o f aspergillosis 
occurred  in  a 2 7 -v r-o ld  m a rih u a n a  sm oker w ith  a h is to ry  o f atopy, 
asthm a, and  b ro n ch itis  (L lam as et a l., 1978). O th e r reports describe 
w orsen ing  o f  re sp ira to ry  sym ptom s in  pa tien ts  w ith  p re -ex is ting  asthm a 
and c h ro n ic  b ro n ch itis , on sm oking  cannabis (Henderson et a l., 1972; 
Lew is  and S la v in , 1975).

C a n ce r P o te n t ia l

A na lys is  o f cannab is smoke, a n im a l studies, and a recent re p o rt by 
Tennant (1980) suggest th a t cannabis m ay have s ig n ifica n t lu n g  cancer 
po ten tia l. C e rta in  napthalenes, p a rt ic u la r ly  benzopyrene, are know n to 
be c a n ce r-p ro d u c in g ; benzopyrene is repo rted  to  be abou t 70 % more 
abundan t in  m a rih u a n a  smoke than  in  tobacco smoke (N ovo tnv  e t a l., 
1976).

O ne assay to de te rm in e  the ca rc inogen ic  p o te n tia l o f  tobacco tars is 
app lica tion  o f tobacco smoke condensate on  mouse sk in . M arihuana  
'•moke i m densate was app lied  to m ice fo r  five  days by C o ttre ll et al. 
1973). 3 ;ey observed m etaplasia o f the sebaceous glands, an e ffec t tha t 

correlates v e il w ith, ca rc in o g e n ic ity  o f the  com pound . H o ffm a n n  et al.
1975) p a in te d  m a rih u a n a  and tobacco sm oke condensates on separate 

-roups o f m ice  fo r  74 w k . T h e y  saw  tum ors  in  bo th  groups o f an im als, 
'A ith  a la rg e r n um be r in  the  tobacco g roup .

U sing exp lants o f hum an lu n g  tissue exposed to e ith e r tobacco o r 
cannabis sm oke, the  Leuchtenbergers (1976) found  c e llu la r a b n o rm a li­
ties. and a lte ra tio n s  in  D N A  con ten t and in  chrom osom e num ber. T hey 
•hen em p loyed  ham ster lu n g  explants because o f th e ir  longer su rv iva l 
'■me and no ted  m a lig n a n t tra n s fo rm a tio n  a fte r exposure o f three to  six 
"n in ths to bo th  tobacco and m a rihuana  smoke. W hen the  m a lignan t 
cells were in jec ted  in to  m ice, fib rosarcom as developed. M arihuana
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5. CARDIOVASCULAR TOXICITY 

Acute Effects

C annab is  is know n  to  have s ig n if ic a n t ca rd iovascu lar effects and 
E K G  changes m ay occur d u r in g  acute in to x ica tion  (Savary et a l., 1974; 
C la rk , 1975). A  n um be r o f studies, how ever, in  w h ich  ca rd iovascu lar
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smoke p ro duced  the  changes m ore re a d ily  than  tobacco smoke. In  th is  
expe rim en t, the  sm oke from  both  p lan ts  acted as a tu m o r accelerator, 
n o t an in it ia to r , since the  co n tro l g roup  also developed m a lig n a n t tum ors  
ove r a 12- to  2 4 -m o pe riod .

Serious lu n g  effects have been fo u n d  in  ra ts exposed to m arihuana  
sm oke in  q u a n titie s  p ro d u c in g  b lood ca n n a b in o id  levels s im ila r to  those 
o f h u m a n  d a ily  users (F le ischm an et a l., 1979). The an im als w ere m ade 
to  in h a le  sm oke in  a specia lly  constructed  apparatus at d a ily  in te rva ls  fo r  
periods co rrespond ing  to one e igh th  to  o n e -h a lf o f th e ir no rm a l l ife ­
span. E xtens ive  lu n g  in fla m m a tio n  and degenerative changes w ere  
fo u n d  th a t w e re  s im ila r to  b u t m ore  severe than  those produced by ex­
posure to  tobacco  smoke.

T h e  o n ly  hum an  evidence o f ca rc inogen ic  po ten tia l is a study o f 30 
U.S. ■>v sold iers s ta tioned in  E urope  w h o  smoked la rge  quan tities  
o f hash*.. experienced re sp ira to ry  sym ptom s, and vo lun teered fo r  b ro n ­
ch ia l biopsies (Tennan t, 1980). A ll 23 smokers o f hashish plus cigarettes 
had one o r m ore  pa tho log ica l a lte ra tions  consisting o f a typ ica l cells, 
basal ce ll h ype rp las ia , o r squamous ce ll m etaplasia. T w o  o f seven 
hashish users w ho  d id  no t smoke tobacco showed such pa tho log ica l 
changes. T h re e  nonsm oker co n tro l subjects w h o  vo lun teered fo r  b ro n ­
ch ia l b iopsy d id  no t dem onstra te  any pa tho log ica l abnorm a lities . The 
h is to p a th o lo g ica l lesions fo u n d  am ong the  users w ere id e n tica l to those 
associated w ith  the la te r deve lopm ent o f ca rc inom a o f the  lu n g  w hen i t  
occurs in  tobacco smokers.

Concurrent Cannabis-Tobacco Use

S m ok ing  bo th  cannabis and tobacco is a ve ry  com m on practice . 
C u rre n t evidence suggests th a t the  com b ined  use is a d d itive  o r  even 
s u p ra -a d d it iv e  inso fa r as ir r i ta t io n , in fla m m a to ry  reaction , o r ca rc in o ­
g e n ic ity  is concerned (Tennant, 1980). I t  seems obvious th a t the in f la m ­
m a to ry  reactions and in h ib it io n  o f m acrophage a c tiv ity  w o u ld  be at least 
a d d itiv e  w h e n  bo th  substances are smoked. There fore , i t  is in  the  sub­
g ro u p  o f  heavy  tobacco and cannabis users th a t the firs t evidence o f in ­
creased inc idence  o r  severity  o f p a th o lo g ic  changes and possibly cancer 
w i l l  l ik e ly  be found .
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dynam ics w e re  s tud ied  some tim e  a fte r a d m in is tra tio n  o f la rge  doses o f 
T H C , in d ica te  th a t cannabis produces o n ly  m in im a l i f  any E K G  changes 
in young  h e a lth y  subjects (D enow itz  and Jones, 1975; C la rk . 1975; M a lit  
ct a l., 1975). N onspec ific  P o r  S w ave changes are most com m on ly  noted 
(K ocha r and H osko, 1973). Occasional p re m a tu re  beats m ay also occur. 
Tachycard ia  is the  m ost com m on and p ro m in e n t physio log ica l response 
to acute doses (Schaefer et a l., 1975). C a rd iovascu la r effects d u rin g  
acute in to x ica tio n  appear to  be te m p o ra ry  and o f no c lin ic a l conse­
quence in persons w ith  a no rm a l hea rt. N o  consistent and  lasting  
changes in  b lood  pressure have been fo u n d  (Jones et a l., 1976).

C lin ic a l  S tu d ie s

Several studies have investigated the  possible c a rd io to x ic itv  o f can- 
tabis use. To da te , how ever, c lin ic a l tr ia ls  have show n no E K G  evidence 
i*i lo n g -te rm  to x ic ity  (B enow itz  and Jones, 1975; N o w la n  and  Cohen. 
;977). O ne g ro u p  o f  investiga to rs  s tu d ie d  21 m ale, experienced 
m arihuana  users w h o  p a rtic ip a te d  in  a 9 4 -d a v  in -h o sp ita l s tudy  o f heavy 
r a rihuana  sm ok ing  (N o w la n  and C ohen, 1977). D u r in g  64 days o f the 

' i  tid v  the subjects smoked one to  th ree  m a rih u a n a  cigarettes per day. 
These investigators fo u n d  a s ig n ifica n t increase in  heart ra te  a fte r 
m arihuana  sm ok ing , a lthough  i t  was n o t as c le a rly  dose-related as had 
fo rm e rly  been repo rted  by  others. T hey a ttr ib u te d  the lack  o f a c lear 
dose-response re la tio n s h ip  to the  to le rance  th a t develops to  the 
cannab is-induced ca rd iovascu la r effects d u r in g  ch ro n ic  exposure. O the r 
changes observed in  ca rd iac  fu n c tio n  w ere  secondary to  transient 
tachycard ia  and d id  no t appear to  be c l in ic a lly  s ig n ifica n t. The  fie ld  
-mdies o f lo n g -te rm  users in  Costa R ica, Jam aica , and Greece d id  not 
disclose any ca rd iovascu la r abno rm a lities  (Table  2).

E iie c t on  P re -e x is t in g  H e a r t  D isease

C annabis, in  a ll like lih o o d , does n o t have s ig n ifica n t, lo n g -te rm  
toxic effects on a n o rm a l hea rt, b u t i t  is c lear th a t i t  is a p o te n tia l danger 
to patients w ith  p re -e x is tin g  hea rt disease. In  pa tien ts  w ith  a lready  im ­
paired hea rt fu n c tio n , use o f cannabis m ay p re c ip ita te  chest pa in  
angina pectoris) on  exertion (A nge lico  and B ro w n , 1974; A ro n o w  and 

Cassidy, 1975). S m ok ing  e ithe r m a rihuana  o r h igh  n ico tine  cigarettes de­
creases exercise pe rfo rm ance  p r io r  to the onset o f ang ina  by increasing 
m yocard ia l oxygen dem and and decreasing m yo ca rd ia l oxygen d e live ry  
A ronow  and Cassidy, 1975). M a rih u a n a , how ever, appears to  p rec ip i- 
■ute angina m ore ra p id ly  than  tobacco c igarettes, and fo llo w in g  less ef- 
:,>rt. C a rd iovascu la r hem odynam ics w ere eva lua ted  by E K G  (Prakash 
'ind A ronow , 1976). A fte r  m arihuana  sm oking, s troke  index and e jection 
•'ac tion  decreased, and  carboxyhem og lob in  levels w ere  e levated. One 
case o f p u lm o n a ry  edem a and  m y o c a rd ia l in fa rc t io n  fo l lo w in g  
m arihuana use has been reported  (C harles et a l., 1979). T h is  case is
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C lin ic a l  T o x ic  E ffe c ts

T h e  occurrence o f d ia rrhea , a b d o m in a l cram ps, and v o m itin g  has 
been observed in  la b o ra to ry  an im als adm in is te red  cannabis p roducts , 
and these sym ptom s are reported  to occu r fre q u e n tly  in  hum ans using 
the  d ru g  (H a likas  et a l., 1971; Tennan t, 1974). T hey m ay be severe 
enough to  induce  users to  seek m edica l tre a tm e n t (Tennant et al., 1971). 
In  c o n tra s t o th e r reports ind ica te  th a t T H C  m ay be an an tiem e tic  com ­
pound  (B orison et a l., 1978), and th a t in  some in d iv id u a ls  cannabis m ay 
p roduce  co n s tip a tio n , ra the r than  d ia rrh e a  (H a likas e ta l . ,  1971; B u rto n , 
1979). T h e  e xp la na tio n  fo r these a p p a re n tly  c o n tra d ic to ry  reports m ay 
lie  in  d iffe rences o f dosage, o r in  o th e r circum stances su rround ing  the 
cannab is use.

T h e  f ie ld  s tudy  conducted on  84 Costa R ican ch ron ic  m a rihuana  
smokers show ed th a t users had  m ore w e ig h t loss and m ore com pla in ts  o f 
in d ig e s tio n , nausea, and abdom ina l p a in  than  d id  contro ls  (Coggins et 
a l., 1976). C ru icksh a n k  (1916) found  a s lig h t ly  lo w e r w e ig h t in  Jam aican 
gan ja  sm okers com pared w ith  contro ls . In  c losed-w ard  a d m in is tra tio n  
studies, observations o f w e igh t ga in  w e re  m ade d u r in g  subchron ic ad­
m in is tra t io n  o f m a rihuana  o r T H C , b u t the  subjects lost w e igh t ra p id ly  
w hen  d ru g  tre a tm e n t was d iscon tinued  (G re e n b e rg et a l., 1976; Jones et 
a l., 1976). D esp ite  the  occurrence o f gastro in testina l com p la in ts  th a t 
m ay even re q u ire  sym p tom a tic  m ed ica l trea tm en t, there is no evidence 
th a t cannab is  produces any d ire c t, lo n g -te rm  gastro in testina l effects in  a 
n o rm a l in d iv id u a l.

M e c h a n is m  o f  D ia r rh e a

N a lin  ct al. (197S) found  th a t cannab is reduces gastric acid secre­
tio n  and  renders the sm oker m ore susceptib le to Vibrio cholerae and Es­
cherichia coli in fe c tio n , w h ich  m ay resu lt in  aggravated d ia rrhea . In  
p a rtic u la r, the  investigators believed th a t the cannabis user was p a rt ic ­
u la r ly  susceptib le  to  trave ler's  d ia rrh e a . T h is  s tudy  is im p o rta n t since it 
p rov ides a possible exp lana tion  fo r the  d ia rrh e a , abdom ina l distress, and
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d is tu rb in g  since i t  occurred  in  a 2 5 -v r -o ld  m ale w ith  no know n  h is to ry  
o f p re -e x is tin g  heart disease. S im ila r p u -«rvations have been made in 
an im a ls  (F o rn e y  and  K ip linge r, 1971).

In  sum m ary, i t  is c lear th a t persons w ith  heart disease w o u ld  be 
w ise n o t to  consum e cannabis. F u rth e r observations need to be made on 
the  p o te n tia l o f cannabis to produce in fa rc t io n .

6 . G A S T R O IN T E S T IN A L  T O X I C I T Y
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trir'f-'  -

CLINICAL TOXICOLOCY SI • 1

T A B L E  3

Contraindications and Inappropriate Consumption o j Cannabis

C ontraind ications

T obacco sm oker

A lcohol abuser

Pre-existing allergy, skin 
cond ition , pu lm on ary  disease, 
heart a ilm en t, neurolog ica l 
diseuse

T raveler to foreign country

Inappropriate Consum ption

Sharing o f  cannabis product 
or paraphernalia

S w allow in g  a cannabis 
product

Intravenous injection

R egular use o f h igh potency  
cannabis

I
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w eight loss th a t are  co m m o n ly  observed in  c h ro n ic  cannabis users (Ten­
n a n t  et a l.. 1971; C oggins et a l., 1976; M endelson et a l., 1976).

In a p p ro p r ia te  U se a n d  A d v e rs e  E ffe c ts

C annabis has been consum ed in  ways o th e r than  by a s ingle person 
'in o k in g  a single p o rt io n  o f the  p la n t, and these practices have o ften  re- 
't ilte d  in  adverse c lin ic a l effects (Table  3). A b ra h m  (1972) reported  a 
young m an w h o  con tra c te d  m u lt ip le  in tes tina l parasites a fte r sp rin k lin g  
raw m a rih u a n a  leaves on salads. Dassel and P u n ja b i (1979) encountered 
Ltree pa tien ts w h o  sw a llo w e d  m a r ih u a n a -f il le d  balloons. T w o  o f these 
ind iv idua ls  deve loped in te s tin a l obs truc tion  and the th ird  experienced 
rup ture  o f the b a llo o n  w ith  subsequent nausea, dizziness and sedation 
'w e re  enough to  re q u ire  h o sp ita liza tio n .

L IV E R  T O X I C I T Y

C lin ic a l R e p o rts

Kew  et al. (1969) p e rfo rm ed  l iv e r- fu n c t io n  studies on 12 regu lar 
'-m nabis users in  E n g la n d  and found  evidence o f hep a to to x ic ity  in  e ight.

f iM U i.w in  -LUj'.
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H o ch m a n  and  B r i l l  (1971) fo u n d  a b n o rm a l liv e r fu n c tio n  in  10 o f 50 
c h ro n ic  m a rih u a n a  users, b u t a ttr ib u te d  this to  co n cu rre n t a lcohol 
abuse. B ou lougouris  et al. (1976) fo u n d  hepatom ega ly to  be m ore  com ­
m on  in  G reek hashish users com pared  w ith  contro ls  and  also concluded 
i t  w as due  to  co n cu rre n t a lcoho l abuse. O th e r investigators have stud ied  
c lin ic a l and  expe rim en ts ! po p u la tio n s  to v e rify  the h e p a to to x ic ity  o f 
cannab is  b u t have n o t fo u n d  any (T ennan t et al., 1971; Coggins et a l., 
1976; C ohen  et a l., 1976; C ru ickshank , 1976).

Explanation of Diverse Findings
In  a d d itio n  to  a lcohol abuse, o th e r exp lanations have been o ffe red  

fo r  the  occasional f in d in g  o f l iv e r  dys fu n c tio n  in  c lin ic a l popu la tions . 
D ra c h le r  (1975) fo u n d  th a t sha ring  a p ip e  o f hashish am ong smokers was 
associated w ith  transm ission o f he p a titis . Regardless o f  w h e th e r th is 
m echan ism  is a lw ays the  cause o f l iv e r  dys func tion  in  cannabis users, 
p rudence  ind ica tes th a t users shou ld  n o t share fo r  fea r o f  hepa titis  trans­
m ission. M e llo rs  (1974) suggested th a t lvsosomes m ay be dam aged by 
T H C  and  resu lt in  hepa to tox ic ity . S hap iro  et al. (1975) fo u n d  th a t some 
m a r ih u a n a  users w h o  developed an tibod ies to m a rih u a n a  also had ab­
n o rm a l l iv e r  fu n c tio n , w h ic h  suggests a possible adverse an tigen ic  re­
sponse. Since a lcoho l abuse has been ve ry  com m on in  cannabis users w h o  
have dem onstra ted  l iv e r  d ys fu n c tio n , i t  is q u ite  possible th a t T H C  po ten ­
tia tes the  tox ic  e ffect o f a lcohol on  the  liv e r  by  v ir tu e  o f an an tigen ic  o r 
lysosome des truc tion  m echanism .

8. DERMATOLOGICAL EFFECTS
C onsiderab le  p u b lic  con trove rsy  was evoked w hen L u b o w e  and 

Huss (1969) described tw o  pa tien ts  w ith  seborrheic d e rm a titis  anu acne 
w h ic h  im p ro ve d  w ith  d isco n tin u a tio n  o f m a rihuana  use. Since then , es­
s e n tia lly  no studies o f the  association betw een cannabis and acne have 
been repo rted  a lthough  a t least one c lin ic a l re p o rt describes th ree  pa­
tie n ts  w h o  te m p o ra lly  re la ted  severicy o f  acne and seborrheic  d e rm a titis  
to  hashish dosage (Tennant e t a l., 1971). T h is  is a p a r t ic u la r ly  c o m p li­
ca ted  area to  study, since acne m ost co m m o n ly  occurs in  an age-group 
w ith  a h ig h  prevalence o f cannabis use. Poor personal hyg iene is p reva­
le n t am ong d ru g  users and m ay be the  fa c to r most d ire c tly  responsible 
fo r  acne in  th is  g roup . A  d ire c t e ffe c t o f  cannabis on sebaceous g land 
fu n c tio n  canno t be ru le d  o u t, how ever, since C o ttre ll et al. (1973) found 
th a t m a rih u a n a  smoke condensate has a s ig n ifica n t pa th o lo g ica l e ffect 
on the sebaceous glands w hen ap p lie d  to  the skin.

A n o th e r tem pora l re la tio n sh ip  has been repo rted  by Juel-Jensen 
(1972), w h o  described fo u r pa tien ts  w h o  repeatedly developed recurren t 
herpes s im p lex  a fte r sm oking  cannab is, to  the degree th a t they had to 
g ive  up  use o f the d rug . A k h o u g h  ve ry  l i t t le  is know n  abou t cannabis' ef-
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fects on the  sk in , pa tien ts w ho  have acne, re cu rre n t herpes, o r  o the r skin 
p roblem s and  w h o  smoke cannabis should  he advised to  observe a possi­
ble tem po ra l re la tio n sh ip  between sm oking  and w orsen ing  o f th e ir  
o rob lem .

9. ALLERG IC  MANIFESTATIONS

P e rio rb ita l edema is a w e ll-kn o w n  occurrence w ith  acute cannabis 
in to x ica tio n  (Ames, 1958). Both u rtic a r ia  and  ang ioneu ro tic  edema have 
been repo rted  w ith  cannabis use. H ow ever, i t  is unclear w h e th e r these 
. ere due to  tru e  cannabis a lle rgy  o r to  con tam inan ts  in  the  cannabis 
p reparations since patch  tests and agar-gel d iffu s io n  studies using the pa­
re n t's  serum  d id  no t show  true  a lle rgy  in  10 subjects (Tennan t et al., 
971). These investigato rs  fe lt tha t hashish tended to  w orsen sym ptom s, 

however, in  pa tien ts  w h o  had a know n a lle rg y  to pollens o r house dust, 
"h is  observa tion  has been supported by Lew is  and S lav in  (1975) w ho  

had th ree  a to p ic  pa tien ts w h o  developed asthm a o r rh in it is  a fte r smok- 
'..;g m a rih u a n a , despite the  fac t th a t a ll three had  negative skin tests to 
..•a rinuana. S hap iro  et al. (1975) found  th a t m a rihuana  is an tigen ic  and 
capable o f e lic it in g  an a n tib o d y  response in  the  in d ire c t C oom bs test. I t  
U in te resting  to  note  th a t some m arihuana  smokers w ith  a positive  a n ti­
body response also had abnorm a l liv e r fu n c tio n  tests; hepa tic  dysfunc­
tion  m ig h t e xp la in  the  a n tib o d y  response in  some persons. L isko w  e t al.
• 10711 repo rted  a p a tie n t w ith  know n a lle rg y  to  ragw eed w h o  had an 
anaphy lac to id  response a fte r sm oking a m a rih u a n a  c iga re tte  fo r the firs t 
tim e. Scratch testing and passive transfe r studies co n firm e d  an im ­
m unolog ic basis fo r  the  response, in d ic a tin g  th a t some in d iv id u a ls  m ay 
be s ig n if ic a n tly  a lle rg ic  to  A(J-T H C . D espite the  p a u c ity  o f reports 
ava ilab le  so far, i t  w o u ld  appear c lin ic a lly  p ru d e n t to  advise a lle rg ic  pa­
tients th a t cannab is m ay worsen th e ir sym ptom s.

10. PERIPHERAL NERVOUS SYSTEM TOX IC ITY

Dizziness and  ve rtigo  just fo llo w in g  sm ok ing  have been reported  by 
osers (H a likas  et a l., 1971), and aud ito ry , vestibu lar, and pe riphe ra l 
non  e to x ic ity  has been stud ied  in  ch ron ic  cannabis users (Speetor, 1974; 
D iBenedetto e t al., 1977). Sophisticated testing showed ve s tib u la r fu n c ­
tion to be im p a ire d  b u t the  detected d e fic it was o f questionable  c lin ica l 
"ign ificanee (Speetor, 1974). Studies in  a g roup  o f 27 m ale subjects ad­
m inistered cannab is fo r three weeks showed no d e te r io ra tio n  in  nerve 
" in d u c t io n  (D iB enede tto  et al.. 1977). M ore  pe riphe ra l neu ro log ic  de- 
t'-ets were fo u n d  am ong 44 Greek hashish users than  am ong con tro ls , bu t 
'bey consisted o f a va rie ty  o f types (B ou lougouris  ct al., 1976).

A t th is tim e  there is no conv inc ing  evidence th a t cannabis causes 
Perm anent neu ro log ic  im p a irm e n t, and there is no exp lana tion  fo r

- **£v%V r
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the  fin d in g s  in  the  Greek fie ld  study, o th e r than  the  p o ss ib ility  th a t some 
o f th e  cases m a y  have been a lcoho lic  p e rip h e ra l neuropathy.

11. HEM ATO LOG ICAL ABNORMALITIES

N o s ig n if ic a n t hem ato log ic  a b n o rm a litie s  have been found  consis­
te n tly  in  c lin ic a l popu la tions  o f cannabis users (Tennan t et a l., 1971). 
M a i.b u a n a  users in  the  Costa R ican fie ld  s tudy  had a lo w e r mean hem a­
to c r it  va lu e  and  h ighe r p ro th ro m b in  tim e  than  d id  con tro ls . T h is  fin d in g  
is d i f f ic u l t  to  eva lua te  since a lm ost h a lf  o f  a ll subjects had in tes tina l 
parasites (C ogg ins et a l., 1976). H e m a to c r it va lue  was s lig h tly  low ered 
in  one c lo se d -w a rd  m a rih u a n a  a d m in is tra tio n  s tudy  (Jones et al., 1976). 
T h e  oppos ite  e ffec t was found  in  30 Jam aican ganja  smokers, most like ly  
due to c o n c o m ita n t c iga re tte  sm ok ing  w h ic h  is kn o w n  to produce 
p o ly c y th e m ia  (C ru ickshank , 1976). In  Jam aica , gan ja  is cus tom arily  
m ixed  w ith  tobacco. A t the  present tim e  the re  is no evidence to  m ake one 
be lieve  th a t cannab is consistently produces any hem ato log ic  d isorder 
th a t can be measured by s tandard  techniques.

icuko; 
h ou rs  
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12. RENAL-UR INARY TO X IC ITY

To da te , there  have beeii no reports  o f  rena l to x ic ity  except in  cases 
o f the  cannab is  in je c tio n  syndrom e (see Section .13). O ne case o f u r in a ry  
re te n tio n  has been reported  (B u rto n , 1979). In  th is  case, a 5 5 -ye a r-o ld  
m an  ate cannab is  b u tte r and developed constipa tion  and  u r in a ry  re ten­
tio n  w h ic h  re q u ire d  u re th ra l ca th e te riza tio n . A lth o u g h  the m echanism  
o f a c tio n  in  th is  case is u n kn o w n , i t  m a y  be due to in te rfe rence  w ith  pe­
r ip h e ra l c h o lin e rg ic  a c tiv ity . C annab is  is kn o w n  to  produce o the r a n ti­
c h o lin e rg ic  e ffects such as d ry  m o u th  and cons tipa tion  (H a likas et al., 
1971).

13. IN JECTION SYNDROME

T h e  m ost d ra m a tic  c lin ic a l to x ic ity  is th a t seen fo llo w in g  i.v . in jec­
tio n  o f aqueous extracts o f cannabis p la n t products. In travenous a d m in ­
is tra t io n  o f m a rih u a n a  m ay in it ia te  a syndrom e th a t was firs t reported 
b y  H e r ie rso n  and Pugsley (1968) and  la te r by  K in g  and  C ow en (1969). 
L u n d b e rg  et al. (1971) found  th a t m ost m a rih u a n a -re la te d  hosp ita liza ­
tions are due  to in je c tio n . C h a ra c te ris tic  e a rly  effects o f i.v . in je c tio n  o f 
m a r ih u a n a  extracts inc lude  the ra p id  onset o f nausea, v o m itin g , gener­
a lized  pa ins, shak ing  ch ills , fever, ta ch yca rd ia , and d ia rrhea . W ith in  12 
hours, hypo tens ion  appears and is fo llo w e d  by a reversib le  renal insu f­
fic ie n cy  and  possible rhabdom yo lys is  (F a rb e r and H uertas, 1976). In it ia l
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T A B L E  4

M ajor A reas o f Deficient Know ledge

T im e and dosage requirem ents for acute and chronic toxic effects

Interactions o f  cannab is and tobacco on  respirators- tract

Interactions o f cannab is and alcohol on liver

A b ility  o f  c a n n a b is  to  a g g ra v a te  p re -ex istin g  ca rd io v a scu la r ,

p u lm o n a ry , gastrointestinal, a llergic, and derm alo log ica l diseases

Abilitv to cause cancer o f  lung
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leukopenia is fo llo w e d  b y  a d ra m a tic  leukocytosis w ith in  the f irs t 24 
I Km rs (G a ry  and K ey lon , 1970). E a rly  in  the course o f the syndrom e, 
th rom bocytopen ia  appears, w h ic h  seems to  be caused by  a d ire c t tox ic  
effect o f the  in jected  extract.

T he evidence is c lea r th a t cannabis extracts should  no t be in jected
i.v. >incc severe to x ic itv  m av occur.

14. MAJOR AREAS OF DEFIC IENT KNOWLEDGE

The decade o f the  1970s has witnessed a rem arkab le  accum u la tion  
<>i know ledge on the  c lin ic a l to x ic ity  o f cannabis. T he re  s till rem ains, 
however, considerab le  lack o f know ledge. Table 4 lists some o f the m a jo r 
areas o f d e fic ie n t know ledge.

The most needed in fo rm a tio n  is th a t concern ing  the tim e-dose fac- 
t'T  o f cannabis tox ic ity . W h ile  considerable know ledge  has been ac­
quired about the tim e-dose re la tionsh ip  o f c lin ic a l to x ic  effects w ith  
alcohol and n ico tine , l i t t le  is know n  abou t the dosage o f cannabis and 
'he du ra tion  o f exposure requ ired  to produce tox ic  effects. Th is p rob lem  
j" p a rticu la rly  com plex w ith  cannabis since T H C  is fa t-so lu b le  and has a 
*"»g serum h a lf- l ife  d u r in g  the B o r e lim in a tio n  phase.

The in te ra c tio n  o f cannabis w ith  o the r drugs, p a r t ic u la r ly  n ico tine  
•uni a lcohol, is p o o rly  de fined . C u rre n t evidence suggests tha t tobacco
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and cannab is  w h e n  smoked co n cu rre n tly  p roduce m ore p u lm o n a ry  
dam age th a n  e ith e r smoked alone. C arc inogen ic p o te n tia l m ay there fo re  
be enhanced  b y  com b ined  use. L iv e r  dys func tion  has fre q u e n tly  been 
observed in  cannabis users and th is  m ay be due to a p o te n tia tio n  o f the 
e ffects o f  a lcoho l b ro u g h t abou t b y  sim ultaneous cannabis consum ption .

C a n n ab is  m ay have considerab le  a b il i ty  to  aggravate p re -ex is ting  
disease. T h e re  is an increasing n u m b e r o f c lin ica l reports w h ich  suggest 
th a t i t  can g re a tly  com p lica te  card iovascu lar, pu lm onary , gas tro in ­
te s tin a l, h e p a tic , a lle rg ic , and d e rm a to log ic  diseases.

U n fo rtu n a te ly , o n ly  lo n g -te rm  ep idem io log ic  studies o f hum ans 
w i l l  be  ab le  to  c o n firm  these re la tionsh ips. T h a t cannabis m ay lead to a 
h ig h e r inc idence  o f lu n g  cancer is o f  great concern.
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The-Decline of Drugged Nations
3y Gassul G, Nakas 

' Americans seem agreed today that the 
' rise In consumption of tobacco and alcohol, 
two legal addictive drags. is associated 
with such nuggertng individual and social 
costs that restrictive measures to limit 
their consumption, especially by the 
young, should be considered. At the same 
time some prestigious opinion-makers sug­
gest that Illegal addictive drugs, such os 
marijuana, heroin and cocaine, ba made 
available commercially as well

In this verbal rug-ot-war U teems that 
opinions have replaced esublMed facts 
derived from pharmacological, epidemio­
logical and historical studies.

First, the distinction fcerween licit and 
Illicit addictive drugs is not arbitrary, as 
we migftt be led to believe, While born 
types of drugs bave properties In common, 
they also bave teaic differences, In terms, 
of similarities, they both Induce certain 
.biochemical changes In lha brain that ora 
usually pleasant and lead to a repeal expe­
rience; eventually, their ut« leads to daily 
drug-seeking and drug-consuming behav­
ior, Once Instilled, this behavioral pattern 
Is difficult to after. In the case of Illicit ad­
dictive draffs. however, the pi -«*at cxp«- 
nence is associated with a temporary im­
pairment of brain mechanisms that results 
in distorted perceptions.

While the legal, itviicnve drags tobacco 
(nicotine), alcohol (in tmalJ amounts), and 
coffee (caffewei do m  impair mental acu­
ity, cocaine, heroin and marijuana do. 
even In minute quantities. Furthermore, 
the addictive potential of Illicit addictive 
drugs is greater than for licit drugs. It 
takes very low exposure to cocaine or her­
oin to become dependent on these drugs, 
as reported in eptdemwiogleflj studies of 
drug-consuming populations.
Moslems vs. Hashish

Among those who drink alcoholic bever­
ages world-wide, 8% consume daily 
amounts that are damaging to thelr health 
and to society. Epidemiological studies of 
the populations of marijuana and hashish, 
cocaine and opiate consumers show that 
about SO”., 307* and 45%, respectively. of 
trie consumers will me these drags daily. 
In doses damaging to their health and to 
society, when they am readily available, 
finally, history shows that when illicit ad- 
dictlvo drugs are socially accepted and 
easily available, they are widely con­
sumed, and their use Is associated with a 
high Incidence of Individual and social damage.

The use of cannabis In the Islamictlom* 
tolled world surfaced in the 11th century, 
when the iteiem Empire extended from 
the Atlantic to the Indian oceans. Histo­
rians of the 12th to the i«to centuries have 
documented the damlge done by the wide­
spread use of hashish to Moslem medieval 
society. (An account of their writings has ’ 
been compiled by Franz RowndwJ of Yale 
University to lus bock, ’•Hashish vs. Mos­
lem Medieval Society.".1!

In the lMh century ail restrictions 
against iushlsh were set aside. As a result, 
according to ihe contemporary historian Al .

Magrid, a general debasement of' the peo­
ple was apparent. A large number of peo­
ple from ail walks of life were la a con­
stant state of Intoxication. Ail ihe scholar? 
and religious leaders of the time con­
demned toe wced-bu the habit of hash- 
ish-uktoj had become togi-runed in society 
and could not be eliminated.

In ancient Peru, the chewing of the 
oca leaf, which tegan hi&  years ago,' 
vras restricted by the Inca leaden to reli­
gious ceremonJa. After the Spanish con­
quest Id ikSi Otis habit spread among the

History shows that 
when illicit addictive drugs 
are socially accepted and 
easily available, iheif use 
is associated with a high 
incidence of individual 
and social damage,

fanners and laborers, who were paid to 
ccca leaves, which they chewed nearly 
continuously. As a result they were la a 
state of continuous low-grade totavicAdoa. 
This drug use continued today. The farm­
ers and miners of the Andas thus are able 
to work under tbs most adverse conditions 
with limited food intake, as a retail. their 
social condition has sot changed in cen­
turies'; their general health and life expec­
tancy art poor.

In 1SS3, the le-gai trade Of opium and the 
Opium Wars were Imposed on China by 
British m ercantilism . By 1900. SO million  
Chinese were addicted to opium. It took a 
national-revive! at the turn of the century 
that stressed traditional Chinese values to 
stem too tide. The support of the U.S. and 
the International community stopped the 
International opium trade. 8m it took 50 
years of coercive measured fcr tb\ country 
to become opium-free. Today, opium and 
other dependence-producing drugs are 
banned from China, as well a* from Tai­
wan and Singapore.

In Egypt in toe 1920s. toe unrestricted 
commercial availability of cocaine and 
heroin tesuiied to an epidemic use of these 
drugs. This use was curtailed to the 1320s 
following national and international inter 
diction, and punitive measure* rooxd cut 
to oil addicts.

In trie lseos. Japan experienced a major 
epidemic of intravenous amphetamine use 
involving half a million addicts. A national 
campaign aimed at restricting demand 
and supply with sanctions applied agauut 
users and traffickers brought the number 
of addicts down to a few thousand within 
/our years. A heroin epidemic was cur­
tailed In the same manner In toe 1960s, 
reducing toe number of heroin iddtcis 
from several thousand to a few hundred.

to contrast, toe British In 1325 adopted 
a mecicai model allowing physicians to 
prescribe heroin to heroin addicts. This 
"British system” worked saas/acttirily os

Joag u  addicts were few to number.ire 
all registered: 500 a year between 1930 are 
39S9. It become unmanageable after i960 
when heroin had to be dispensed to more 
than 1,000 users of the drug. Each addlei 
hod to be provided with daily dotes of her 
oto, os well as the equipment required for 
Uh Injection of the drug four to six times' fl 
day. •
. Because of this logistical problem and 

beau# of toe potential for djverskmYrf 
the drag to reuiregtotered addicts, heroin 
began to b» progressively replaced by 
metoaduM maintenance. (Methadone,-a 
loog-Urtog opiate, needs to be absorbed 
only once « day. by mouth.) But the num­
ber of registered British addicts had grown 
by 1300 to 2,900, double the total seeking 
treatment sevea years .earlier. Id 198S 
there, were air estimated SO.OCO heroin ad­
dicts to Britain, most of wbom were not 
to druj-trettinent programs. Despite this 

'  failure of the British iyitem, it is still ad­
vocated by some to. toe U S  '
. ' The** sdtotiflc and historical facts' 
dcmaoscm* that supply and demand re-. 
dueUoa art needed to toe U.S. to control 
toe preseat epidemic of Illicit drug use,
UJY. Assistance Needed j

Supply reduction wiii require national 
and lntenutionaJ interdiction measures. 
The gradual eradication of coca-buih plan- 
Utica* must ba Initiated to toe producing 
countries, together with a program for 
pltuutog basic food crops. Such a scheme 
ealii for a new muitibiiiioa-dolUr, ecologi­
cally sound United Nations assistance pro­
gram (with toe cooperatloa and conlribu* 
tica of toe U.S2LIU staggered over many 
years.

At toe same time, the consuming coun­
try must lower Its demand by more strictly 
enforcing existing laws that ban use and 
poosasioo of cocaine. Dealers should be 
subjected to the same sentences Imposed 
oo murderers; users should be forced to 
enter rehabilitation programs, as Is cur­
rently done to Japan. *

Such measures rely upon a strongly ex­
pressed sentiment of societal disapproval 
Of cocaine and other illicit drug use by all 
segments of society. Prohibitive measures 
cannot be effective in a climate of cuJiuro] 
acceptance of "recreatioaai" drag use, 
which has led some opinion maker? to ad­
vocate to* legalization of all drags. Only 
when the vital grass-roots forces of Amer­
ica, feeling their existence threatened, be­
come determined to fight drags will they 
be able to wage a war and win It,

The battle primarily will be one of toe 
mind-far the constraints that have to be 
accepted by a progressive and free soci­
ety. Anvncans need to know the truth 
about our common enemy and must be en­
couraged, u  they were dunng toe great 
wars, by toe same unambiguous meal* 
that helped toe nation to victory-

Dr. //alias. a pharmacologist at Cohim- 
Ota Vxivmily's College a/ physicians and 
Sufgcou. hus studied the effects of tuldic- 
tint drugs uuer the past io gears. •



Marijuana Legalization Flouts U.N. Treaty
By Jawuu.G.N’*hxs

N ext month, ihe people ol O regon will 
vole on on initiative that would legalize  
llie Cultivation and possession ui m ari­
juana tor p. rinii.il use oy anyone o .c r  ape 
17. While polls show ifie initiative is nkeiy  

j to lose, Americans also should be aw are ol 
1 m e national anil international im plications 
j of m e  vote, file urrfcon initiative runs 
j counter to a  major treaty signed by t.’ie 

C.S. Dial attempts to control the ira tlie  ot 
I illicit dependence-producing Urol's: The 

Single Convention ot the Utuiett Nations.

In the Oregon legislature clime 
iiatcd criminal penalties for |io.-.sesstOii of 
marijuana lor ju-rsuiiaj use. vviilnu a few 
yejrs similar "Uecrimiiuluutiuu" hums- 
ures were a d o p te d  by 12 add l l lo l la l  states. . 
Tins trend was slowed and then nulled by 
a mounting pile ot scientific and medical 
evidence that marijuana is a aenuus nealih 
hazard.

This m essage has not seem ed  to have  
hud sufficient impact in Oregon, wnicn is a 
m ajor dom estic marijuana producer. With 
Ifie lielp of the National organization  for, 
the Reform  of Marijuana Laws (NGRMLJ, 
over B7.LW signatures were collected  to 
place a nuirijuuiin-legalrxnti..:; in itiative on 
the Novem ber ballot. Because of the treaty 
com m itm ents mentioned e .u ln o . its pas* 
sage would be a major Intel national ern- 
oarrassilient f. •• the U.S.

T wenty-five ye .u s ago. acting oil the 
recom m endation m a World Health ( fg a n i-  
z.ition expert Conniiillee, the li.N . recom - 
inenUed dial m ember n.itions adopt a s in ­
gle convention tli.il Would supersede all 01 
the m ultilateral treaties negoliali J since  
liie turn of the century to connol Hie illicit 
tratuc uf (lepenueiici-pnicliicirig drugs 

i im ainly opium, cocaine and r.iiu iabisi 
These conventions included die Kitat 
Opium Conference of Tlie Hague, eahed m 
laid at th.- initiative oi T hm lu re  R oose­
velt. and die Second Opium lAuiici en te  of 
G eneva Of die lx-ague ol Nations, held in 
lam . T hese cunlereticcs had be<-n organ­
ized by enlightened statesm en who w c ie  
convinced dial dll- giaUu.il su |i|in-ssiun of 
drugs d ia l enslave the mind anil body of 

j men would be bi-neinial to mankind.
I The Single (.'niiveiittoil on Nai colic

Drugs o f die- United Nations was drafted 
and approved by boo delegates from U  na­
tions. all (if whom .assembled in New York 
in tacit. It obligates die parties to "mm; 
etciuS ively  to m .-dical and scientific pur- 
pusciTTlTi produciior., fr.ancTacfuri-, ex- 
pgrtrnH E fifC ^nffft’blfcn or. tradeluTUSe  
anirpcsscssiorrur*drugs covered oy me 
‘a^enridtr~Trtese~tmigs~iiiciudc.7ii addi- 
tiofTio opium, Coca leaves, and all of their 
known derivatives, "die {lowering or trail- 
mg tops of the Cannabis plum. marijuana, 
excluding the seeds and leave: when not 
accom panied by the tops, from wntch die 
rosin has not been extracted , by whatever 
nam e diey may be designated."

The leaves of dm plant were excluded 
Irom the convention os a compromise ges­
ture to the delegates from India and Paki­
stan, where thang. a concoction made of 
cannabis leaves, was still widely used. 
However, in order to limn tne use ot can­
nabis leaves, the following article was 
added: "The parties shall Uuopt such 
measures hs may be necessary tc prevent 
the misuse of, and illicit traffic m, the 
leaves of tne CimnaDis plant."

F inally, m e convention recognized me 
need lor transitional reservations in coun­
tries where cannabis preparations had 
been used tor centuries. "The use uf Can* 
nubo. lor other than m edical and scieuiitiu  
purposes m ust bc'uisCuntirmetl as- sum  .is  
flCiSslbte. biTt in any cose  within 2S years 
rrom the com ing into force of tins Conven­
tion." However, coulirrte; where CUM'iubiS 
hud never been cultivaU-U for its intoxicat­
ing properties were requested to malic a 
specia l pledge: "W henevoi the prevailing 
conditions in die country or a territory of a 
Party render the prohibition ot m e cultiva­
tion ot opium poppy, the coca oush or tne 
cannabis plant. Hie m ost suitable measure 
in Us upuiiL'ti (ur protecting m e public 
health and w elfare and preventing tin- d i­
version ot drugs into the illicit traffic, die  
Party concerned shall prohibit cultiva­
tion." This convention, ratitied oy the U.S. 
in 1967, has becom e ihe law of the land.

Approval Of lla- Oregon initiative would 
not only violate the Singh* Convention but 
also htnaer the efforts of the U.S. to Curtail 
die- tratfic of illicit drugs entering m e U.S. 
frum abroad. Tile U.S. lias frvijuently re­

quested that producing countries comply 
with me lerms of the Single Convention 
and prombit ihe growing of me opium 
poppy, coca busn or the cannabis plant. 
U.S support (or the marijuana eradication 
programs carried out by Jamaica, Colom­
bia and Mexico could hardly be justified it 
a U.S. state voted for me legalization ol 
marijuana.

Approval of the Oregon imitative would 
also impede eilorts to limit the social ac­
ceptance cf "recreational" intoxication 
through the use of marijuana arid other de­
pendence-producing drugs, Ii also would De­
mure difficult for parents to persuade tfa-ir 
children to say "no io drugs." a message 
endorsed by President and Mrs. Rcagjn m 
a recent television uddress.

Whatever the fate of the Oregon initia­
tive. it is indicative of the cultural revolu­
tion that hus swept the U.S. since Worm 
War I I— u revolution that has set self-grate 
hcauon as its primary goal. It is time to 
turn back that revolution, beginning in Or­
egon. Surely we al) should be committed to 
me American dream of building a country 
in which cnildren may grow up in a drug- 
free environment.

Or, Nulius is u p ro fessor ot unustru-siuh 
cpy a l Culumtiiu U n iversity, l ie  is a lso  o 
consu ltan t tu Ihe United No turns Coiiunts- 
siou on Nurcotics.



Carry-Over Effects of Marijuana Intoxication 
on Aircraft Pilot Performance: A Preliminary Report

Jerome A . Yc^avjge, M .D ., Von O tto Le ire r, Ph.D., 
Lt. Cdr. iV lark Denari, and Leo E. H o llis te r, M .D .

Ten experienced licensed private pilots were 
trained for S hours on a flight simulator landing 
task. They each sm oked a cigarette containing 19 mg 
o f  A 9-tetrahydrocannabinol (THC), and 24 hours 
later their mean performance on the flight task 
show ed trends toward impairment on all variables, 
with significant impairment in num ber and size o f  
aileron changes, size o f  elevator changes, distance o ff  
center on landing, and vertical and lateral deviation 
on approach to landing. Despite these deficits, the 
pilots reported no awareness o f  impaired 
performance. These results may have implications for 
performance o f  complex tasks the day after sm oking  
marijuana.

( A m  J P s y c h ia t r y  1 4 2 : 1 3 2 5 - 1 3 2 9 ,  1 9 8 5 )

T h e  w i d e s p r e a d  r e c r e a t i o n a l  use  o f  m a r i j u a n a  in 
b o t h  t h e  p r i v a t e  a n d  m i l i ta ry  s e c to r s  s u g g e s t s  th e  

n e ed  f o r  m o r e  d e ta i l e d  re se a rc h  c o n c e r n i n g  i ts  e ffects 
o n  p i l o t  p e r f o r m a n c e .  F o r  the  p a s t  10 y e a r s  c a s e s  o f  its  
use  b y  f l ight  t r a in e e s ,  a c t ive  p i lo t s ,  a n d  p i lo t s  in  fa ta l  
a c c id e n t s  h a v e  b e e n  d o c u m e n t e d  (1 ,  2 ) .  A  1 2 - y e a r - o ld  
s tu d y  (2)  r e v e a le d  t h a t  s o m e  2 5 0  o f  t h e  5 0 0 , 0 0 0  p e o p le  
w h o  a p p l i e d  t o  th e  F e d e ra l  A v i a t i o n  A d m i n i s t r a t i o n  
(FA A) fo r  m e d ic a l  c e r t i f ic a tes  f ree ly  a d m i t t e d  t o  p r - v i -  
o u s  u s e  o f  m a r i j u a n a .  W e  s u s p e c t  t h a t  a c t u a l  u se  by  
t o d a y ’s p i lo t s  is m u c h  h igher .

H o w  l o n g  is t h e  b e h a v io r a l  a n d  c o g n i t i v e  p e r f o r m ­
a n c e  o f  c o m p l e x  t a s k s  a ffec ted  by  A 9- t e t r a h y d r o c a n n a -  
b in o l  ( T H C ) ?  W h i l e  p l a s m a  c o n c e n t r a t i o n s  a r e  u su a l ly  
n e g l ig ib le  3 —4 h o u r s  a f t e r  s m o k i n g ,  u r i n e  s c r e e n s  fo r  
T H C  m e t a b o l i t e s  r e m a in  p o s i t iv e  a t  l e a s t  4 8 - 7 2  h o u r s  
a f te r  o r a l  a d m i n i s t r a t i o n  (3, 4 ) .  R e c e n t  a c c id e n t s  i n ­
v o lv in g  r a i l r o a d  c r e w s  p e r f o r m i n g  c o m p l e x  t a s k s  h a v e  
d o c u m e n t e d  p o s i t iv e  u r in e  T H C  s c r e e n s  (5).  T h e  p i lo t
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in a  rcccnc  fa ta l  c o m m e r c i a l  a i r  c r a s h  w a s  f o u n d  to 
h a v e  s m o k e d  T H C  s o m e  2 4  h o u r s  b e f o r e  t h e  c r a s h  (6). 
A  p a r t i c u l a r  c o n c e r n  is w h e t h e r  u s i n g  th e  d r u g  c a n  le a d  
t o  im p a i r e d  p i lo t i n g  p e r f o r m a n c e  (a c o m p l e x  t a s k )  
a f t e r  a 1 -d a y  d e la y ,  i .e .,  a  c a r r y - o v e r  e ffect.

A l t h o u g h  th e  t o p i c  is w i d e ly  d i s c u s s e d ,  w e  h a v e  
f o u n d  o n ly  o n e  sc ien t i f ic  i n v e s t i g a t i o n  o f  t h e  e f fe c ts  o f  
T H C  o n  p i lo t  p e r f o r m a n c e  ( 7 - 9 ) .  In  a c o m p a r i s o n  o f  
T H C  a n d  p l a c e b o ,  o b s e r v e r - r a t e d  p e r f o r m a n c e  w a s  
e v a l u a t e d  a f te r  p i lo t s  s m o k e d  c ig a r e t t e s  c o n t a i n i n g  
a p p r o x i m a t e l y  0 . 0 9  m g  o f  T H C  p e r  k i l o g r a m  o f  b o d y  
w e ig h t .  T h e  p i lo t s  w e r e  t r a i n e d  t o  fly h o l d i n g  p a t t e r n s  
o n  a n  A T C - 5 1 0  i n s t r u m e n t  f l igh t  s i m u l a t o r  (a  s i m u l a ­
t io n  w i t h o u t  a n  o u t s i d e  v isu a l  d i sp la y ) .  D e s p i t e  th e  
l im i t a t i o n s  o f  t h e  s i m u la t io n  a n d  a  r e la t iv e ly  i n s e n s i ­
t iv e  q u a n t i f i c a t i o n  m e t h o d ,  s ig n i f i c a n t  e f fec ts  o n  all  
d e p e n d e n t  m e a s u r e s  w e re  f o u n d  u p  to  4  h o u r s  a f t e r  
s m o k i n g .  T o  d a t e ,  n o  f u r t h e r  s t u d i e s  h a v e  e x a m i n e d  
th e  p e r s i s t e n c e  o f  T H C  e ffec ts  o n  p i l o t i n g  t a s k s .

T h e  p u r p o s e  o f  th is  s t u d y  w a s  to  e x a m i n e  T H C  
c a r r y - o v e r  e ffec ts  o n  a  s im p le  p i lo t i n g  t a s k  2 4  h o u r s  
a f t e r  s m o k i n g  o f  t h e  d r u g .  T h e  t a s k  c h o s e n  w a s  a 
s t a n d a r d  m a n e u v e r  in v o lv in g  a s im p le  l a n d i n g  p r o c e ­
d u r e .  T h e  d e p e n d e n t  m e a s u r e s  r e la te d  to  h o w  p re c i s e ly  
th e  l a n d i n g  w a s  p e r f o r m e d .  W e  r e a s o n e d  t h a t  a  s im p le  
p i l o t i n g  t a s k  w o u l d  p r o v id e  a c o n s e r v a t iv e  t e s t  o f  T H C  
ef fe c ts  2 4  h o u r s  a f t e r  a d m i n i s t r a t i o n .  If a n y  e f fec ts  
w e r e  f o u n d  o n  s i m p le  p i lo t i n g  t a s k s ,  w e  w o u l d  be  
ju s t i f ie d  in f u r t h e r  i n v e s t ig a t i o n  o f  T H C  e ffec ts  o n  
c o m p l e x  p i lo t i n g  t a s k s .  W e  e m p l o y e d  a  h ig h ly  q u a n t i ­
fied,  c o m p u t e r i z e d  f l ight  s i m u l a t o r  in  th is  s t u d y .  S in c e  
o n - l i n e  c o m p u t e r i z e d  q u a n t i f i c a t i o n  is a  p r e c i s e  m e a ­
s u r i n g  t e c h n iq u e ,  i t  p r o v id e s  a m o r e  s e n s i t iv e  m e a s u r e  
o f  p r o l o n g e d  d r u g  effec ts  o n  p i lo t  p e r f o r m a n c e  t h a n  
p r e v io u s ly  u s e d  m e t h o d s  (1 0 ) .

METHOD

Testing Device and Quantification

T h e  e x p e r i m e n t  w a s  c o n d u c t e d  in a c o m p u t e r i z e d  
l a b o r a t o r y  sp ec if ica l ly  d e s ig n e d  f o r  p i lo t  p e r f o r m a n c e  
r e s e a r c h  (A IR S 1 M -R ;  t h e  s i m u l a t i o n s  c i t e d  a r c  a v a i l ­
a b le  f r o m  D r .  E. K u r t z ,  M S C  C o r p . ,  P .O .  B o x  5 0 6 ,  
N o r t h a m p t o n ,  M A  0 1 0 6 1 ;  4 1 3 - 5 8 6 - 6 4 6 3 ) .  T h e  c o m -

Am J  Psychiatry 142:11, November 19S5 1325



CARRY-OVER EFFECTS OF MARIJUANA ON FILOTS

puter-generated visual displays, instrum ent read-outs, 
and a irc ra ft con tro l systems are contro lled by a 6502 
m icrocom puter and 6502 coprocessor. Data about the 
a irc ra ft’s o rien ta tion , position, a ltitude, and speed are 
collected every 0.5 second. The data collected during 
experiments are transform ed and stored by a 68000- 
based m icrocom puter. The data analyses are com­
pleted on an IB M  3081 m ainfram e computer.

The subjects are seated in the a irc ra ft s im ula tor 
chamber. The chamber is sound attenuated and the 
in te rio r is designed to  simulate a generic small a ircra ft 
cockpit. The a irc ra ft controls consist o f a standard 
yoke tha t controls the elevators and ailerons. Flaps and 
engine speed contro ls are located at approxim ately the 
same distance (20 cm) from  the p ilo t as those same 
contro ls in a Cessna 172. A ll instrum ents are displayed 
across the bo ttom  and low er r ig h t side o f an 18-in. 
C RT. The visual angle (retinal image) o f these instru ­
ments approxim ates those found in a Cessna 172. 
A IR S IM -R  includes a computer-generated graphic dis­
play o f landscape (as seen from  the p ilo t’s perspective). 
Th is display includes horizon, m ountains, buildings, 
and a irp o rt runways. The landscape perspective is 
corrected every 0.5 second in response to  the subject’s 
m an ipu la tion  o f the J rc ra ft  controls.

There are tw o typical methods o f quan tify ing  p ilo t 
performance. These are the “ measure everything”  ap­
proach and the measurement o f certain critica l points 
on selected maneuvers (10). O u r approach combined 
aspects o f both. We measured every contro l yoke and 
th ro ttle  movement to  determine general changes in 
method o f con tro lling  the fligh t s im u la to r, and we 
measured critica l points o f certain maneuvers to deter­
mine how  w ell the overall procedure was performed. 
The maneuver involved a takeoff, a c lim b to 700 feet, 
tw o  turns, and a descent and landing. The p ilots were 
instructed to m ainta in  a stable descent rate o f between 
100 and 200 feet per m inute and to land as near the 
runw ay threshold and center line as possible. Every 
adjustm ent o f the a ileron, elevator, and th ro ttle  during 
the maneuver was recorded by the computer. These 
three contro l characteristics were used to measure the 
p ilo t ’s attempts to m anipulate the s im ulator. Ah ■* 
recorded were seven d ifferent a ircra ft s ituation param­
eters: la titude, longitude, a ltitude, angle o f bank, angle 
o f c lim b, rate o f c lim b , and velocity. Together these 
data can be used to calculate overall measures o f 
performance, e.g., average lateral deviation from an 
ideal glideslope and glidcpath o r num ber o f feet off- 
center from  the runw ay center line on landing. Once 
calculated, these performance data are ready fo r sta­
tistical analyses and fo r graphic display. Figure 1 
shows a graphic display o f one p ilo t ’s flights at base­
line and 1 hour after smoking T H C .

Before this experiment we compared the perfo rm ­
ance on the flight s im u la to r o f eight nonp ilo t vo lun­
teers and eight p ilo t volunteers w ith  more than 200 
hours o f fly ing  experience. Using the same task as in 
our T H C  studies, we trained the subjects un til they 
were able to make three successful landings in a row .

We found tha t the nonp ilo ts  required significantly 
m ore p ractice  land ings to  reach th a t c r ite r io n : 
m e a n ± S D = 6 .2 ±  2,6 fo r the nonp ilo ts  versus 2 .9 ± 1 .7  
fo r the p ilo ts (t= 3 .0 5 , d f= 7 , p < .0 2 ). We also found 
tha t on the three landings completed successfully, the 
p ilo ts perform ed substantia lly and sign ifican tly  better 
in  terms o f deviations from  glidepath and glideslope. 
The average la te ra l dev ia tion  fo r  n o n p ilo ts  was 
7 2 .7 ± 3 4 .7  feet, and fo r the p ilo ts  i t  was 3 0 .3±16 .8  
feet ( t= 3 .11, d f= 7 , p < .0 2 ). The average vertical devi­
ations fo r the tw o  groups were 4 6 .8 ± 2 1 .4  feet and 
12 .6±4 .5  feet. Thus, we found a correspondence be­
tween performance on the s im u la to r and previous 
p ilo ting  experience.

Subjects and Procedures

The subjects were 10 p ilo ts recru ited by advertise­
ment at a local a irpo rt. A ll volunteers were currently 
licensed private p ilo ts w ith  a (Class II I)  medical ce rti­
fication. They had a mean age o f  29 years and a mean 
o f 303 hours o f fly ing experience. O n ly subjects expe­
rienced in sm oking m arijuana were used, but subjects 
were adm itted on ly  if  they smoked i t  less than da ily 
and i f  the’- could abstain from  T H C  and other drug use 
fo r the period o f testing. Before the subjects smoked 
the m arijuana, samples o f the ir urine were screened fo r 
other drugs o f abuse. A ll subjects gave inform ed 
consent fo r the project.

The subjects were tra ined fo r 8 hours on the flight 
s im u la to r landing task. D u ring  the testing periods, 
w hich were clearly distinguished from  practice flights, 
they were to ld to  take the task as seriously as i f  they 
were on an FAA exam ination flig h t and to  perform  to 
the m axim um  o f the ir a b ility . O n the day o f resting, 
baseline performance was measured between 8:00 and 
9:00 a.m. and consisted o f one recorded (light, w hich 
was preceded by tw o  practice flights. A t 9:00 a.m. a 
m arijuana cigarette furnished by the N a tiona l Institu te  
on Drug Abuse and conta in ing  19 mg o f T H C  was 
smoked. This is p robably the equivalent o f a strong 
social dose. The entire cigarette was smoked at a rate 
com fortab le  to the subject. A t 9 :30 a.m . and 12:30 
p.m ., performance on the task was tested again (hour 
1 and hour 4). The subject returned at 8 :00  a.m. the 
fo llow ing  day and took tw o  practice flights, and then a 
fligh t was recorded. N o placebo was used, since p rio r 
studies using the same cigarette found tha t 90%  o f the 
subjects could identify  the active drug. Subjective 
ratings on a 10-point scale o f “ h ig h ," “ anx ie ty ," 
"happ iness," and “ alertness" were obtained at each 
testing session,

We were also concerned tha t the subjects m ight be 
tempted by alcohol o r m arijuana during the evening 
before the final performance test. Since there is no way 
to quan tify  the results o f urine tests (o r breath analysis) 
to  rule ou t such possibilities, the subjects were s tr ic tly  
in form ed (verba lly and on the consent form s) that they 
should not use any alcohol o r o ther drugs o f potentia l 
abuse du ring  this period and that they w ou ld  in fact be

1326 Am J  Psychiatry 142:11, November I9SS
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FIGURE 1. Output' From Highly Quantified Computerized Flight Simulator for One Pilot at Baseline and 1 Hour After Smoking Marijuana

B A S E L I N E

N o. * 0  ECU 1C EG c-
No. -LG POUNCES t

A Il EROll CHhNGES c _
ME­ • change 3 i : c 4 4 .3 5
ED i f  change 4 5 .2 7
ELE -TOR CHANGES 283
ME- • CHANGE s iz e 3 6 .3 5•:.f. ”  CHANGE 6 4 .8 0
THE ITTLE changes I ?
TOY : - o oun  ::cord i 0 2 .  12 FEET OFF
TOC NLOWII YCOFD - i o 2 .
TOY ACOMN RUY S3
No. P mLLOCNIMG EPISODES 0 .
o u r : JT ti l RELATION TO ARPPGaCH:
ME-'. L a T .  I I :  LEV. 2 6 . ? '  i t  7 .6 3  FEET
ME-'' -E FT . ILS DEV. 2 6 .5 0  i t  1 2 .0 1  FEET
MEk < ‘ -EFT, «FR DE'.'. 1 1 . ' :  "EET

GLIDESLOPE DEVIATION 2 .0  TG 4 .0  DEC

U p p e r  b o u n d  of a c c e p t a b l e  g l i d e s l o p e  
• /

. S u b j e c t ' s  a c t u a l  p at h

\ : r . . . .

/ X \  V . • * .

Lower b o u n d  o l  a c c e p t a b l e  g l i d e s l o p e  % ; • .

7 0 0 " F E E T

2 0 0  FEET

108' FEET

O N E  H O U R  A F I E R  S M O K I N G  M ARIJ UAN A

l h :T  6000 F££T

Perfect a l i g n m e n t  w i l h  runwa y

. ' . ' .H u l- L - '
S u b j e c t ' s  a c t u a l  p a t h

PUilUAY A 3

I I ; .  T 0  eOUtlCE'5 0
H o. LOG BOUIICCS 1
AILERON CHANGES 11?
llEk-i CHANGE S-IZE 5 2 .0 8  
SO CHANGE 0 0 .3 1
ELECTOR CHANGES 320
IIEArl CHANGE SIZE 4 0 .7 2  
SO OF CHANGE 1 2 3 .3 7
THROTTLE CHANGES
TQUOrtOOWII XCORO 1 0 2 . 
TOUCHDOWN YCOPO - 1 8 1 .  
TOUCHDOWN RMY S3

GLIDESLOPE DEVIATION 2 .0  TO 4 .0  LEG

21

2 0  FEET OFF CENTER

N o . BALLOONING EPISODES 0 .  
OUTPUT IN RELATION TO ARFROhCH:
MEAN LAT. ILS  LEY. 
MEAN VERT. ILS DEV. 
MEAN VERT. L'FP DEV.

S I  .'5*3 f-L* 3 3 FEET 
6$.$0 ii 67.00 FEET 
60.62 r EET

 V ' Y
S u b j e c t ' s  a c t u a l  p a t h  
. /

< N .
U p p e r  h o u n d  o f  a c c e p t a b l e  g l i d e s l o p e

3 0 0  FEET

200' FEET

100 FEET

Low er  b o u n d  of  a c c e p t a b l e  g l i d e s l o p e  "•>> y ;  .

'The upper lefc-hnncl corner shows 1) the general position o f  the airc ra ft as it takes o ff, turns left then right, and lands and 2 ) an altitude ntap in JOO-feet 
increments. The lower left-hand corner lists the quantified data produced fo r one flight; these were used to compute the overa ll results in tabic 1. The right-hand 
side o f  the figure shows a detailed view o f  the last 6 ,0 0 0  feet o f  the approach to landing. The ideal position is shown by the " lo ca lize r,"  which defines the center 
line o f  the approach, and by the "g lides lope ," which defines the p rope r (3 .6 ” ) angle o f  descent (the center o f  the three descending straight lines).

Am J  Psychiatry 142:11, Not/ember 19S5 1327



CARRY-OVER EFFECTS OF MARIJUANA ON PILOTS

TABLE Flight Simulator Performance of 10 Licensed Private Pilots at Baseline and 1, 4, and 24 Hours After Smoking Marijuana

Dependent Measure
Baseline 1 Hour After THC 4 Hours After THC 24 Hours After THC

Mean SD Mean SD r1 Mean SD e Mean SD r*
Distance off-center on landing 12 6.S 32 14.0 -3.57s 29 8.5 -6.38‘ 24 8.2 -3.52s
Mean lateral deviation 19 6.4 56 26.7 -4.42b 45 15.9 -7.41 ' 34 11.2 — 3.25d
Mean vertical deviation 26 13.0 61 37.6 -4.00b 45 12.9 -4.08b 40 18.4 — 1.90
Aileron

Number of changes 60 6.7 102 25.2 -4.87‘ 82 6.9 -6.66‘ 76 13.8 -3.66s
Mean size S3 7.6 68 10.6 -7 .3 1‘ 65 6.0 -3.79b 65 10.5 -2.61d

Elevators
Number of changes 264 56.0 361 59.8 - 4.42s 306 65.S -1.74 285 61.8 -0.83
Mean size 54 15.0 88 32.4 -3.29d 76 18.2 -3.40s 74 28.6 -2.46d

Number of throttle changes 22 0.9 29 9.8 -2.56'1 27 13.2 -1.53 25 6.2 -1.83
Subjective ratings

High 0 0 9.3 0.9 -31.01c 1.7 0.5 — 11.12* 0.1 0.3 -1 .0 0
Less alert 1.3 0.7 5.2 1.5 ~7.41c 1.7 1.6 -0.60 1.1 0.3 0.80
More anxious 1.6 0.8 3.9 1.2 -3.98b 1.3 0.5 1.15 1.3 0.7 0.90
More happy 2.4 0.8 3.3 1.4 -1.59 1.5 0.7 5.01b 1.6 1.1 2.06

•Paired test o f baseline versus 1-, 4 -, o r  2 4 -h ou r values; two-tailed p.
sp < .0 1 .
• p c . O O l .
•p < -0 5 .

tested fo r those substances. Any variance w ith  the 
pro toco l was reason fo r exclusion from  the study and 
from  paym ent o f  the experim ental subject fee.

RESULTS

Table 1 summarizes the mean fligh t sim ulator per­
formance at baseline and 1, 4, and 24 hours after 
m arijuana sm oking. The variables o f interest are the 
num ber o f a ile ron  (lateral con tro l), elevator (vertical 
con tro l), and th ro ttle  changes; the size o f these c<~ •'
changes; the distance o ff  the center o f the rum.
landing; and the average lateral and vertical de a 
from  an ideal glideslope and center line ove> al
m ile o f  the approach. C om pared to baselint n -
ance, significant differences occurred in all ia-
blcs 1 and 4 hours a fte r sm oking, cxce he
num ber o f th ro ttle  and e levator changes at •' Ar
24 hours, there were trends in  all variab.i rd
im paired perform ance and there was signii i -
pa irm ent in num ber and size o f  aileron change f
elevator changes, distance off-center on la n d ii\  
vertical and latera l devia tion on approach to lam 
The subjective measures o f anxiety, alertness, hapj 
ness, and high d id  not d iffe r between 24 hours and 
baseline. In separate calculations we found a s ign ifi­
cant increase in variance between baseline and per­
formance at 24 hours on the number o f aileron and 
elevator changes.

DISCUSSION

The d ifficu lty  the subjects experienced in a ligning 
and land ing  precisely at the center o f the runway is a 
pa rticu la r cause fo r concern. It may be related to the 
trend tow ard  more and larger aileron changes on

approach. E levator con tro l seems less affected bv -he 
drug. It is im p o rta n t to  note tha t the near douh li o f 
lateral deviation on a land ing  at 24 hours may . - an 
extremely serious e rro r. In  actual fligh t, where there is 
w ind  and turbulence, such errors can easily lead to 
crashes. One o f the p ilo ts  d id  land o ff the runw ay 24 
hours after T H C  ingestion. Despite these perform ance 
changes, the p ilo ts reported no significant subjective 
awareness o f  im paired perform ance at 24 hours. I t  is 
no tew orthy tha t the recent fatal crash in w h ich  the 
p ilo t had a positive T H C  screen involved a s im ila r 
landing m isjudgm ent (6).

There is an extensive lite ra tu re  on T H C  use and 
human perform ance under the mflucnce o f T H C . 
Several studies have shown effects on m em ory, a tten­
tion , and perception; however, these effects were on ly  
rarely s ign ificant 4 hours a fte r smoking. K ie lho lz et al.
(11) found general im pa irm en t in d riv ing  perform ance 
to last as long as 6 hours a fte r the intake o f T H C . One 
study by the FAA  (12) found  im paired performance on 
a num ber o f cognitive tasks some 14 hours after 
enough a lcohol had been ingested to  produce a b lood 
level o f 0.1 m g/dl (12). The curren t data, from  an even 
more com plicated task, ind icate  im paired perform ance 
24 hours after sm oking T H C . Thus, i t  appears tha t ou r 
ability to  iden tify  d rug  effects may depend on the 
om p lcx ity  o f the task tested.

These results suggest a need fo r concern about the 
performance o f those entrusted w ith  complex b .hav- 
iora l and cognitive tasks w ith in  24 hours a fte r sm ok­
ing m arijuana. The subjects in  this experim ent were 
unaware ~f any effects on the ir performance, m ood, 
alertness a c . Some results may be applicable to  o ther 
tasks, such as operating com plicated heavy equipm ent 
r r  ra ilw ay tra ins and sw itch ing  procedures. Further 
research on these com plex tasks should continue in an 
attem pt to define the p o in t a fte r sm oking T H C  at 
which the perform ance o f com plex tasks returns to
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b a se lin e . Such  research  sh o u ld  be o b je c tiv e ly  m easu red  
a n d  p recise ly  q u a n tified ; o th e r w ise , im p o r ta n t d iffer­
e n c e s  in p er fo rm a n ce  m a y  g o  u n reco g n ized .
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Abstract To compare the pulmonary hazards of smok­
ing marijuana and tobacco, we quantified the relative bur­
den to the lung of Insoluble particulates (tar) and carbon 
monoxide from the smoke of similar quantities of mari­
juana and tobacco. The 15 subjects, all men, had smoked 
both marijuana and tobacco habitually for at least five 
years. We measured each subject’s blood carboxyhemo- 
globin level before and after smoking and the amount of 
tar inhaled and deposited in the respiratory tract from the 
smoke of single filter-tipped tobacco cigarettes (900 to 
1200 mg) and marijuana cigarettes (741 to 985 mg) con­
taining 0.004 percent or 1.24 percent AB-tetrahydrocan- 
nabinol.
As compared with smoking tobacco, smoking marijuana 

was associated with a nearly fivefold greater increment in 
the blood carboxyhemoglobin level, an approximate­

ly threefold increase in the amount of tar inhaled, 
and retention in the respiratory tract of one third more 
inhaled tar (P<0.001). Significant differences were 
also noted in the dynamics of smoking marijuana and 
tobacco, among them an approximately two-thirds larger 
puff volume, a one-third greater depth of inhala­
tion, and a fourfold longer breath-holding time with mari­
juana than with tobacco (P<0.01). Smoking dynamics and 
the delivery of tar during marijuana smoking were only 
slightly influenced by the percentage of tetrahydrocan­
nabinol.
We conclude that smoking m^ftMWreganriiess of te­

trahydrocannabinol content, i mBMf i t  a substantially 
greater respiratory burden of raftfcefffiinOnoxkfe and tar 
than smoking a similar quantity of fobaixo. (N Engl J Med 
1988; 3.'8:347-51.)

W E  have p re v io u s ly  show n  th a t the  h a b itu a l 
s m o k in g  o f  3 o r  4 m a r iju a n a  c ig a re ttes  a d a y  is 

associa ted w ith  the sam e frequency  o f  the sym p to m s  o f  
acu te  and  c h ro n ic  b ro n c h it is 1 and  the  same type  and  
e x te n t o f  e p ith e lia l dam age in  the ce n tra l a irw a y s 2 as 
the  re g u la r sm o k in g  o f  m ore  th a n  20 tobacco  c iga re ttes  
a day . A  possib le  e xp la n a tio n  fo r  these fin d in g s  is th a t 
a g re a te r q u a n t ity  o f  sm oke p a rtic u la te s  and  nox ious  
gases is de live re d  to and  depos ited  o r  absorbed  in  the  
lungs  by  m a r iju a n a  th a n  by a s im ila r  a m o u n t o f  to b a c ­
co, p o ss ib ly  as a re su lt o f  d iffe rences in  the w ay  each 
type  o f  c ig a re tte  is sm oked. T o  in ve s tig a te  th is  possi­
b i l i t y ,  we exam ined  the  d yn a m ics  o f  sm o k in g  a m a r i­
ju a n a  o r  a tobacco  c ig a re tte  and  m easured  the p a r t ic u ­
lates d e live re d  to  the  sm o ke r’s m o u th  d u r in g  the 
s m o k in g  o f  a s ing le  c ig a re tte  o f  each type .

M e t h o d s

We studied fifteen men who were habitual smokers (mean age 
|± S I)], 31.5±7.1 years), each of whom smoked both tobacco ami 
marijuana. The subjects smoked an average of 29.92:16.7 tobacco 
cigarettes per day and bad smoked an average of 16.1 ± 12.2 pack- 
years o f tobacco (one pack-year equals one p ick of tobacco ciga­
rettes per day limes the number of years o f smoking); they smoked 
an average of 16.52 17.1 marijuana cigarettes per week, and had 
smoked an average of 54.8234.8 joint-years of marijuana (one 
joint-ycar equals one cigarette,)joint) o f marijuana per day limes 
the number of years nr smoking). All were in good general health 
and had normal or nearly normal values for forced vital capacity 
(10128.7 percent o f predicted values3) and forced expiratory vol­
ume in one second (962)4 percent o f predicted values3). None 
reported intravenous drug abuse or smoking other illic it substances 
besides marijuana.

Each subject was studied on a single day after refraining from 
smoking tobacco for at least one hour and marijuana for at least six 
hours. During the study session, each subject smoked his own brand
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of filter-tipped tobacco cigarette, followed, in single-blind fashion, 
first by a placebo marijuana cigarette (from which nearly all 
A'J-tctrahydrocanriabinol )A9-THC) had been extracted, so that the 
concentration was 0.00-1 pcrce..l) and next by a marijuana cigarette 
o f similar weight containing 1.2420.06 percent A'*-THC. An 
interval of approximately 30 minutes separated the smoking of 
each two cigarettes. The tobacco cigarettes weighed 900 to 1120 mg 
and had a tar yield o f 4.6 to 23.1 mg (mean, 12.025.7 mg) and a 
nicotine yield o f 0.4 to 1.4 mg (mean. 0.8420.32 mg) by Federal 
Trade Commission analysis. The placebo marijuana cigarettes 
weighed 741 to 940 mg (mean, 840 mg) and those containing 1.24 
pcrccni A. '-THC weighed 849 to 985 mg (mean, 907 mg); both were 
supplied by the National Institute on Drug Abuse, were stored at 
4°C :o minimize chemical degradation, and were maintained in a 
humidifier at 60 percent humidity and 2I°C for 24 hours iK-fiire the 
study, to reduce harshness.

The subjects were asked to smoke both the tobacco cigarette and 
the two marijuana cigarettes in a manner as similar as possible to 
their usual pattern o f smoking tobacco and marijuana. Peripheral 
venous blood was withdrawn anaerobically immediately before and 
two minutes after the first two cigarettes were smoked for measure­
ment o f the percentage of carboxyhemoglobin saturation, with use 
o f a carbon monoxidc-oximctcr (Model 282, Instrumentation I.ab- 
oratoty, Lexington, Mass.). After smoking each of the marijuana 
cigarettes, the subjects were asked to rate tlic ir level o f intoxication 
on a scale of 0 to 100 percent, with 100 percent representing the 
greatest “ high" they had ever experienced.

The volume, duration, and number o f pulls and the intervals 
between puffs were measured with a CO Flrisch pnrumoiachygrapli 
(linear from 5 to 100 ini per second) connected through a ilil li ri nii.il 
pressure transducer (Model M 1*54-3, Validyne, Nnrthridge, Calif.) 
(range, 22 cm of walrr) loan oscilloscopic recorder with a differen­
tial intcgraior-compulcr and a rapid photographic writer (Model 
VR6, Electronics for Medicine, Pleasantvillc, N.Y.). To prevent the 
pneumotachygraph screen from becoming clogged by smoke parti­
cles,4 the pneumotachygraph was connected through wide-borc Tv - 
gon tubing (length, 70 cm; internal diameter, I cm) to the distal end 
o f a glass cylinder (length, 12 cm; diameter, 5 cm) that contained 
two ventilation ports (each I cm in diameter) and was scaled at its 
proximal end by a rubber stopper. The tobacco or marijuana ciga­
rette was held in a small plastic holder insetted through the rubber 
stopper. The ventilation ports were left opfc) between putfs to pre­
vent cither the extinction o f th r lighted c$areltc or the excessive 
accumulation o f carbon monoxide. During a pulT, the smoker cov­
ered the ventilation boles with his index arid middle fingers so lli.il 
the entire volume of air drawn through the cigarette could be meas­
ured by the pneumotachygraph. The resistance o f the piicumo- 
tachygiaph (0.0068 cm of water per ih illililc r per second) was con­
siderably lower than that of the cigarette' (0.51 cm of walrr per 
m illiliter per second for tobacco; 0.17 cm of water per m illiliter per 
second for marijuana); therefore, the pneumotachygraph itself was



348 THE NEW ENGLAND JOURNAL OF MEDICINE Feb. I I ,  1988

•  •
not likely to have a substantial effect on smoking dynamics. The 
duration o f a puIT w ai timed from the pneumotachvgraphic flow 
tracing. The interval between puds was defined as the period be­
tween the tnd  o f ooe ouiT and the start o f the next.

T o  measure “wasb-ln" volume (the volume o f air inhaled), in­
ductive plethystnogTa^hic coils (Respitrace Ambulatory Monitor­
ing Systems, Ardsley, N .Y .) were placed around each subject’s rib 
cage and abdom en.s-6 A demodulator convened changes in electri­
cal inductance in the coils during respiratory movements into volt­
age signals proportional to changes in the volume enclosed by the 
coils. Changes in the volume o f  the respiratory system were calcu­
lated from the weighted sums o f  the signals from the rib cage and 
abdomen; the weights were determined by the least-squares calibra­
tion m ethod.’ The accuracy o f  calibration was confirmed by 
comparing the inhaled volumes c* . dialed from respiratory induc­
tive plethysmography with spirometric values; the measurements 
obtained by spirometry and inductive plethysmography agreed 
within ± 1 0  percent. T he amount o f time the inhaled smoke was 
retained in the lungs jtmoke-retention lim e) was calculated as the 
interval between the times corresponding to one third o f the maxi­
mum inhaled volum efcnd two thirds o f  the maximum volume ex­
haled following b reat| holding (Fig. I). T he no-smoking interval 
was timed from the end o f  the smoke-rctcntion time to the start o f 
(he next puff. %

A previously described proportional smoke-' ring device8 was 
connected to the apparatus for measuring tl. <o!ume o f puffs in 
order to measure the amount o f smoke particulates delivered to the 
smoker’s mouth. This device consisted o f a plastic cigarette holder 
through which the mainstream smoke was diverted into two parallel 
pathways, one conta i|in g  one capillary tube (pathway A) and the 
other seven parallel cA illary  tubes (pathway B). A Cambridge filter 
pad trapped the sm ole  that passed through pathway A. T he tar 
trapped by the filter was extracted with methanol and analyzed by 
means o f a spectrophotometer (wavelength, 400 ran). A constant 
fraction o f  the tar (12 .5±0.53 percent) was retained in the filter over 
a wide range o f puIT volumes (30 to 60 m l), pufT durations (I to 4 
sec), and pufT flow rates (20 to 100 ml per second).8 This apparatus, 
therefore, permitted the actual quantity o f  smoke particulates deliv­
ered to the mouth to be calculated by multiplying the amount o f  
particulates trapped in (he Cambridge filter pad in pathway A by 
seven. At the end o f the period o f breath holding after each pufT, the 
subjects turned iheir4heads slightly to one side and exhaled the 
smoke into the large,%id (diameter, 26 cm) of an adjacent mega­
phone device, the disljd end (diameter, 4.5 cm) o f which was fitted 
with a high-efficiency filter attached to a vacuum system as de­
scribed by Hinds et al.9 After the tar was extracted from the filter 
with methanol, (he exhaled particulates were measured with a spec­
trophotometer. The amount o f smoke retained (deposited) in the 
respiratory tract was expressed as a percentage o f  the amount in­
haled: percentage deposited -  (I -  (am ourt o f exhaled particu- 
latcs/am ount o f  inhaled particulates)] X 100.

Each subject’s measurements were averaged for each cigarette 
sm oktJ. These mean values, as well as the number o f puffs, the 
quantity o f particulates inhaled, the percentage o f  inhaled particu­
lates deposited, and the increment in carboxyhemoglobin saturation 
per cigarette, were averaged for all 15 subjects for each type 
o f  cigarette smoked. T he subjects’ ratings o f  their degree of intoxi­
cation after marijuana smoking were also averaged for all subjects 
for each type o f  marijuana cigarette (placebo and 1.24 percent 
A9-T H C ). Two-way analysis o f variance (for subject and type of 
cigarette) was used to determine the significance o f  differences in 
smoking patterns, the delivery and deposition or particulates, 
and the increase in carboxyhemoglobin saturation among types of 
cigarette.10 Pairwise comparisons were then performed using test­
ing Tor least significant differences11; differences were considered 
significant if  P values were <0.05.

R e s u l t s

Descriptive data about smoking in the group of 15 
subjects are shown in Table 1. Placebo marijuana and 
marijuana containing approximately 1.24 percent 
A9-THC were smoked in a similar manner. However,

Figure 1. Analogue Tracings of Voltage Signals from Inductive 
Plathysmographic Coils around the Chest Wall and Abdomen of a 
Representative Subject and Simultaneous Flow and Integrated 
Volume Signals from a Pneumotachygraph Incorporated into a 
Puff-Volume Measuring Device during the Smoking of a Tobacco 

Cigarette (A) and a Marijuana Cigarette (B).
Note that during marijuana smoking, there is greater amplitude ol 
the voltage signals representing puff volume (measured by the 
pneumotachygraph) and inhaled volume (measured by the induc­

tive plethysmograph) than during tobacco smoking.

the average volume of pufTs was about 70 percent larg­
er (P<0.001) and the duration of puffs about 60 per­
cent longer (P<0.01) during the smol' of mari­
juana than the smoking of tobacco, fardless of 
whether the marijuana contained 1.24 0.004 per­
cent A°-THC; significantly more pub* were taken 
from the tobacco cigarette than from either the 
placebo marijuana cigarette or that containing 1.24 
percent A9-THC (P<0.001). Although the interval 
between puffs was less for tobacco than for mari­
juana smoking (P<0.05), the no-smoking interval, 
which did not include the breath-hoiding time after
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Table 1. Characteristics of 15 Subject*' Smoking of Tobacco. Placebo Marijuana 
(0.004 Percent A®-THC), and Marijuana Containing 1.24 Percent A®-THC.*

In DU Tcauxo MaJBJVAHA P V u u r '
0 00*% i ’ -THC 114% a’ m e

zSD

NrfT vokxne (m b 49.4=15 2 n . 3=24 1 710=22 8 <0 001
PufT dmooa (tec) 2.4s 1.1 3.8 =  1.9 4 0=2.2 <0 01
No. o t  pqiTl 13.524.0 . 7.5=23 85=3.1 <0.001
lottrvxJ between pnfli (tec) 27.02 8.2 35.3=12.2 37.6=14.5 <005
Inhaled volume (Uter) 1.3120.22 1.82=0.66 1.75=0.52 <0002
Smoke-retention dme (tec) 3.521.3 13.8=9.2 14.7=10.7 <0.001
Notmokinj interval (tec) 23.52 8.5 21.5=64 23.0=8.8 NS

•A l l  o b je c ts  w o t  ta U o u J  tm ofcrn c4 bodi tabtcto tod mttljmm* T h ey  imzLcd the* o n  brurfc of Ic*w cm  n p r t o tt 
A f -TH C  d e a d e r  A ^ t n fr/dro r anc i ht rio J ; N S  d e o o ta  ac* u p u fic *c l 

t p  value* lodtcme d *  j ip u A o o c e  o t cw n pem oer bAw oco tobacco  rod cacfa ttrca p h  o ( t a m j t a u .  oooc o t  (be cocapan- 
w xa b c v * te a  rwodifTcmw  u rc op fu  o t  m ah jtu as (0.004 p e r c r d tn . 1.24 pcrcort d f 'T H O  was su m u caJly  u p u f c * *

smoke was inhaled, was similar for both substances. 
The mean inhaled volume was 36 percent greater 
(P<0.002) and the smoke-rctention time was four 
times longer (P<0.001) during marijuana smoking 
than tobacco smoking.

The volume of the portion of the proportional 
smoke-trappir 7 device through which smoke was de­
livered was approximately 13 ml. After the first puff, 
this volume was filled with smoke that was delivered 
in subsequent puffs; thus, after the first pun, no addi­
tional volume of air not containing smoke was includ­
ed in the measurement of puff volume. When the 
pneumotachygraph was disassembled from the pro­
portional smoke-trapping device and used to meas­
ure puff volume, the difference in the mean volume 
was negligible (4.2±2.0 ml lower without the smoke- 
trapping device). Similarly, inhaled volumes deter­
mined directly from the cigarette by the inductive 
plethysmograph, without the attachment of either 
the pneumotachygraph or the proportional smoke- 
trapping device, were similar to (within 50 ml) the 
inhaled volume determined when the subjects smoked 
through these devices.

The amounts of particulates inhaled, the percent­
age of inhaled particulates deposited in the respira­
tory tract, and the differences between the carboxy­
hemoglobin levels before and after smoking each 
type of cigarette are shown in Table 2. The major 
significant difference between smoking marijuana cig­
arettes containing 0.004 percent A9-THC (placebo) 
and smoking cigarettes containing 1.24 percent A9- 
THC was that the latter caused a greater degree 
of intoxication. In addition, the amount of partic­
ulates inhaled from marijuana containing 1.24 per­
cent A9-THC war slightly but significantly greater 
(20 percent) than that delivered from placebo mari­
juana (P<0,05). In contrast, smoking either type of 
marijuana was associated with the inhalation of 2.8 to 
3.3 times more insoluble particulates (tar) and with 
the deposition of 32 to 35 percent more of these in­
haled particulates than smoking the subject’s own 
brand of tobacco (P<0.001). Consequently, mari­
juana smoking resulted in a tar burden to the respira­

tory tract lltit was 3.5 to 4.5 times 
greater than that produced by to­
bacco smolong in the same sub­
jects. Furthermore, smoking a sin­
gle marijuana cigarette caused 
a fourfold greater increment in 
carboxyhemoglobin saturation 
(P<0.00l) than did smoking sin­
gle tobacco cigarette.

D u c u &s i o n

Long-term adverse pulmonary 
consequences of tobacco smoking 
have been shown to be related to 
dose.12 For example, the incidence 
of chronic obstructive pulmonary 
disease or bronchogenic carcinoma 

in smokers of fewer than 5 to 10 tobacco cigarette s a 
day is substantially less than in habitual smokers i_r 
more than 20 tobacco cigarettes a day.13 Although 
regular tobacco smokers consume more than 15 tobac­
co cigarettes a day, most current smokers of mari­
juana smoke less than 1 marijuana cigarette a day.12 
Even among the estimated 6 million daily smokers 
of marijuana in the United Stales,14 smoking mort 
than five marijuana cigarettes a day is unusual. In 
view of the many similarities in the smoke contents 
of marijuana and tobacco,11,16 it has been argued 
that habitually smoking only a few marijuana ciga­
rettes a day may have a proportionately less harmful 
long-term effect on the lungs than regularly smoking 
several times more tobacco cigarettes. This argument 
assumes that the number of cigarettes smoked is 
directly proportional to the dose of smoke contents 
inhaled; however, this assumptio . ignores the ways 
in which the characteristics of smoking may influ­
ence the delivery of the combustion pioducts of 
cigarettes.17,18

Table 2. Inhalation and Deposition ol Particulates, Increases in 
Blood Carboxyhemoglobin Saturation, and Levels ol Intoxication 
Associated with the Smoking oi Tobacco and Marijuana in 15 

Smokers ol Both Substances.*

INDCX Touacco Ma U IU a NA
0 004% A ’ .T X C  1 2 4 *  A * T H C  

m m  I S O

Inhaled partial la in  
(opxicaJ detuity)

4 9 = 2 .0 13.5 =  6.01 16 3 = 6  3*1

Percenuige of partial­
ities depoiited

6 4 .0 = 8 .9 84.4 =  6 .9* 86 1 =6  71

Increase in caiboayhemo- 
globin uninuiofl (%>

0 .6 0 =0 .5 2 2.99=1.511
I

— i

Degree of intoucition 
(minimum 
-high" -  100%)

15 3 2 *6 .9 63 9 =1 8  31
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b> u u Jjr ii*  o t v isuacc  l o J  tcuirvf for Ic u i upuAcftftt difTejracc)
|No< manured •
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Few studies have been carried out in which the ac­
tual dose of smoke contents delivered to and retained 
in the respiratory tract during natural smoking has 
been measured, j i  our study, both the amount of par­
ticulate matter that was inhaled and the amount that 
was deposited in the respiratory tract were quantified 
during tobacco and marijuana smoking by means of a 
simple, new, noninvasive device.8 These measure­
ments allowed us to compare the actual dose to the 
smoker of particulate matter from the smoke of mari­
juana with that from tobacco. At the same time, the 
characteristics of smoking were determined in order to 
ascertain the relation between behavioral variables in 
smoking and the delivery and retention of smoke con­
tents in the respiratory tract for each type of cigarette. 
The proportional smoke-trapping device had little 
measurable influence on smoking dynamics.

Findings from'the present study indicate that ap­
proximately three times as much particulate matter 
is delivered to the smoker’s mouth during the smoking 
of a single marijqana cigarette than during the smok­
ing of a single tobacco cigarette of the smoker’s own 
brand. These results are similar to those obtained in 
studies that usedsmoking machines to simulate condi­
tions thought tope representative of marijuana and 
tobacco smoking*19,20 Our results also revealed that 
approximately one third more of the particulates in­
haled from the smoke of marijuana are retained in the 
respiratory tract than is the case when tobacco is 
smoked. Consequently, the net respiratory burden of 
particulates was approximately four times greater 
during marijuana smoking than tobacco smoking.

Several explanations are possible for the greater 
burden of particulates to the lungs from marijuana 
than from a similar quantity of tobacco. First, in all 
15 cases, the tobacco cigarettes were more densely 
packed than the marijuana cigarettes and, unlike the 
marijuana cigarettes, were filter-tipped; therefore, the 
filtration efficiency of the tobacco cigarettes was great­
er. Second, the average residual length of the mari­
juana cigarettes (23± 13 mm) was smaller than that of 
the tobacco cigarettes (37± 12 mm), thereby further 
reducing the filtration efficiency of the marijuana 
cigarette. However, because the tobacco cigarettes 
were initially longer and because the filter tip was 
included in the tobacco butt, the actual quantities or 
tobacco and marijuana consumed were similar. Third, 
the subjects’ patterns of inhalation in smoking the two 
types of cigarettes were markedly different; marijuana 
was smoked with a pufT volume that was more than 
two thirds larger, an inhaled volume one third greater, 
and a retention time four times longer than the values 
for tobacco. Although the larger pufT volumes for ma­
rijuana were partially offset by a smaller number of 
puffs, this factor may still have contributed to the 
greater mass of smoke particulates delivered to the 
mouth in marijuana smoking. The deeper inhaled vol­
umes and, in particular, the severalfold longer reten­
tion times during marijuana smoking than during to­
bacco smoking may have accounted for the greater

percentage of the inhaled particulates from marijuana 
smoke deposited >n the respiratory tract.

The four-to-five-rimes-greater increments in car- 
boxyhVmoglobin saturadon during marijuana smok­
ing than tobacco smoking were probably due mainly 
to differences in how the cigarettes were smoked rather 
than in the amount of carbon monoxide produced, 
since syringe-simulated puffs of similar volumes and 
durations from lit cigarettes yielded approximately 25 
percent lower concentrations of carbon monoxide 
from marijuana than from tobacco. This finding is 
consistent with the more complete combustion of the 
more loosely packed marijuana. On the other hand, 
the subjects’ deeper inhalations and, in particular, 
their considerably longer retention of smoke in the 
lungs during marijuana smoking than during tobac­
co smoking made possible a greater uptake of carbon 
monoxide by the pulmonary microcirculation by 
means of passive diffusion. We measured the incre­
ment in blood carboxyhemoglobin after placebo mari­
juana (from which the cannabinoids had been extract­
ed), and not after marijuana contajning A9-THC. 
However, we would not expect appreciable differ­
ences between the effects of real marijuana and 
those of placebo marijuana on blood carboxyhemo­
globin levels, since the smoking dynamics and the 
carbon monoxide delivery of the two types of ma­
rijuana cigarettes were similar. The expected physio­
logic consequences of the markedly greater boost 
in carboxyhemoglobin levels from a single marijuana 
cigarette are a higher degree of impairment in oxy­
gen transfer in the lung,21 a reduction in the oxygen- 
carrying capacity of the blood, and impairment 
in the release of oxygen from hemoglobin in the 
tissues.22 Moreover, the A9-THC in marijuana causes 
dose-related increases in heart rate23,24 and thus 
in cardiac work and myocardial oxygen requirements. 
Therefore, in persons with underlyiilg coronary ar­
tery disease who smoke marijuana, the combined 
effects of a marked rise in the level of carboxy­
hemoglobin and the cardioacceleration induced by 
A9-THC could lead to a critical imbalance between 
reduced myocardial oxygen supply and increased 
demand.

Interestingly, no significant differences in smoking 
dynamics were noted between placebo marijuana and 
marijuana containing 1.24 percent A9-THC, despite 
marked differences in the subjects’ pert uved level of 
intoxication. These findings differ from previous ob­
servations in tobacco smokers that puff volume in­
creases when low-nicotine cigarettes are smoked.25 
Our results in marijuana smokers are consistent with 
data from other studies,26,27 however, and suggest 
that the pattern of smoking marijuana is not immedi­
ately adjusted to alter the inhaled dose of A9-THC 
but, instead, probably represents a learned technique 
based on previous experiences and interactions.

In conclusion, our findings demonstrate that smok­
ing behavior differs markedly between marijuana and 
tobacco smoking and that these differences are associ-
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ated with a respiratory burden of smoke particulates 
and absorption of carbon monoxide that are approxi­
mately four times greater in the case of marijuana 
smoking. These results may account for previous find­
ings that smoking only a few marijuana cigarettes a 
day (without tobacco) has the same effect on the prev­
alence of acute and chronic respiratory symptoms1 
and the extent of tracheobronchial epithelial histopa- 
thology2 as smoking more than 20 tobacco cigarettes a 
day (without marijuana). These observations justify 
concern about the potential long-term pulmonary con­
sequences of the habitual smoking of only a few mari­
juana cigarettes a day.
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ABSTRACT O
UJ

This study examines the relationship between drug use by teenagers and older family { j
members living in the same household, using data from the National Survey on Drug UJ
Abuse. Drug use by teenagers was found to be correlated with drug use by fathers, q
mothers, and older siblings, in that teenagers were more likely to be druyusers if the q ;
older adult was also a drug user. Correlations were significant across different drug 
types, but the most consistent relationship was between marijuana use by youth and UJ
marijuana use by the adult. pQ

>-
<

INTRODUCTION

The purpose of this paper is to examine the relationship between teenage £
drug use and drug use by older family members living in the same
household, in terms of the statistical correlations in the prevalence o f use o f \ , <c
various drugs. Drug use here includes cigarette and alcohol use, as well a
use of marijuana and cocaine. Rittenhouse and Miller recently performed a
similar analysis '»sing data from 1974-1977 [1J. The (.resent study analyzes
more recent (1979-1982) data from the same source anJ compares results to
the previous study. Several new issues are also examined in the present m
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•The viewj presented in this paper are not necessarily those ot the National IcMitute on 
Drug Abuse or the U.S. Department o f Health and Human Service*.
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study, including the relationship between marijuana use by parents and 
teenage drug use.

A number o f previous studies indicate that teenage drug use is correlated 
with drug use o f older family members 11-13). Generally, mothers’ and sib­
lings’ drug use have been found more highly correlated with teenage drug 
use than has drug use by fathers (1, 2, 6 -8). However, some studies have 
shown a high correlation between fathers' drug use and drug use by their
offspring (2, 3, 7, 9-131.

Relatively few studies have been done which involve pairs of teenagers 
and older siblings [1]. Also, much o f the previous research on adult and 
youth drug use has been based on specialized populations or has been based 
on adult drug use reported by youth. Thus, although the research is consis­
tent in supporting the relationship between teenage drug use and older adult 
drug use, questions still remain regarding the relative strength of the rela­
tionship for the different older family members. There have also been con­
flicting results regarding differences in parental influence depending on the 
sex o f the teenager [7-9, 12, 13). In addition to these questions concerning 
more*refined descriptions of the relationship between teenage and adult 
drug use, there has also been debate regarding the explanation o f the rela­
tionship in general. As Fawzy etal. state [10], the two prominent interpreta­
tions are the social learning model and the family circumstance model. The 
social learning model suggests that teenagers imitate adult behavior by 
responding to what adults define as appropriate. One version of this theory 
[9 ] is that teenagers imitate their parents’ use of alcohol and cigarettes and 
thuS become more likely to advance to the use of illicit drugs. The family 
circumstance model implies (hat correlations between adult and teenage 
drug use are not drug specific, but are more general and result from un­
favorable family circumstances related to adult drug use. Thus, drug use by 
youths becomes more likely as a result o f the circumstances in the
household, not because of imitation.

The present study is intended to further investigate these issues, using a 
nationally representative sample o f youth-adult pairs in which each in­
dividual reported his/her own drug use.

METHODS

A flic o f youth-adult pairs from the 1979 and 1982 National Surveys on 
Drug Abuse was used for the study [14, 15). The National Survey is a

J -
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national probability sample survey of households which is sponsored by the 
National Institute on Drug Abuse (NIDA) and conducted periodically. In 
sample households, interviews are conducted with either (1) no persons, (2 ) 
one adult (age 18 + ) only, (3) one youth (age 12-17) only, or (4) one adult and 
one youth. To encourage honest reporting, respondents use self-administered 
forms to answer drug use questions. Data from each sample person are 
assigned sampling weights which reflect selection probabilities, nonresponse 
adjustment, and poststratification. These weights allow the computation of 
nationally representative estimates of drug use in the household population.

Using data from households in which both a youth and adult were inter­
viewed, a file of youth-adult pairs was created. Based on data from several 
questions regarding relationships between household members, the youth- 
adult pairs file was restricted to pairs in which the adult was a parent or 
older sibling o f the youth. A ll youths in this study are age 14 to 17, older 
siblings are 18 to 25, and parents are 30 to 64. The restrictions on youth and 
older sibling age were made because levels o f drug use for 12-13 year olds 
arc low and also to be consistent with the earlier study. The restriction on 
parent age was made to exclude cases that involve unlikely age combina­
tions o f youth and parent which may have occurred if the adult was incor­
rectly coded as the parent.

These selection criteria resulted in a file o f 1,177 youth-adult pairs. Of 
these, 303 included fathers, 450 included mothers, and 424 included older 
siblings. To compensate for varying selection probabilities and 
nonresponse, each pair was assigned a weight equal to the product o f the in­
dividual youth and ac'ult weights. This is appropriate since within every 
household, the selection o f a youth and an adult was independent. Some 
bias is introduced by factoring the household nonresponse adjustment twice 
into the pair weight, but this bias is probably small since the survey obtains 
over 80% response. In any event, the data necessary to correct this bias were 
unavailable. Pair weights were further adjusted to provide estimates that 
give equal weight to the 1979 and 1982 data.

Analyses were carried out separately for each of the three types o f youth- 
adult pairs: youth-father, youth-mother, and youth-older sibling. Logistic 
regression analysis was used to test the significance of the correlation be­
tween adult drug use and drug use by youth [16]. A ll test statistics were ad­
justed to account for the design effect (deff = 1.5625) of the survey and the 
equal weighting o f the 1979 and 1982 data.

The first stage o f the analysis was the computation of estimates o f drug 
use prevalence for youths in each o f the three subsamples. In each sub-
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sample, estimates of youth drug use were computed separately for youth- 
adult pairs in which the aduJt was a drug user and for pairs in which the 
adult was not a drug user. Differences in prevalence were evaluated using t 
tests, and zero-order correlations between adult and youth drug use were 
also computed. This preliminary analysis provided a basic description of 
the relationship between youth drug use and older adult drug use. 
However, the t tests and zero-order correlations can be misleading in 
studying the relationship, since high correlations could result from the fact 
that both persons in each youth-adult pair are living in the same environ­
ment. To comrol for this effect, logistic regression analysis was used to test 
the correlation between adult drug use and drug use by youth, with 
geographic region and population density, as well as age of youth included 
as independent variables in all logistic regression models. Several measures 
of youth drug use were employed as dependent variables one at a time, and 
several measures of adult drug use were entered one at a time as in­
dependents and tested for statistical significance with F  tests. In this man­
ner, the relationship between youth and adult drug use was tested for 
significance, after controlling for age o f youth, geographic region, and 
population density.

To investigate specific issues such as differences in correlations by sex o f 
the youth and the degree to which family circumstances explain correla- 
•tions, other independent variables were introduced into the models as con­
trols and also to be tested for significance. Also, some models were tested 
on specific subgroups of the population as a wa; 1 of controlling for certain 
factors.

The methodology used in this study is similar but not identical to the ap­
proach taken by Rittcnhouse and Miller. The inclusion nf nonresponse and 
poststratification adjustments !o the weights here was not done in the 
previous analysis, but this should have little impact on the results. The use 
of logistic regression analysis is an enhancement on the previous study, but 
should not yield significantly different results. The F tests used in the pres­
ent study are equivalent to two-tailed t tests, whereas the previous study 
employed one-tailed tests. Two-tailed tests are used here to allow for the 
possibility that adult and youth drug use may be negatively correlated in 
some cases. For positive correlations this difference in testing, in addition to 
variance adjustments done in the present study, will make the tests slightly 
more conservative than in the previous study so that some nonsignificant 
results here may have been determined significant using the methodolrgy o f 
the previous study.
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RESULTS

/  Tables of prevalence estimates were too numerous to include, but Tables 
1-3 serve as examples of these data. Tables 1-3 demonstrate that teenagers 

1 are more likely to be drug users i f  their father smokes, i f  their mother has
used marijuana, or i f  their older sibling uses marijuana. In particular, these 
three measures of adult drug use are highly correlated with youth marijuana 

,! use. Teenagers are twice as likely to have tried marijuana if these older adult
\ drug use patterns are present in the household. Other tables such as these

also show significant differences in youth drug use according to use o f other./ 
drugs by older adult family members. . S\

Table I. Youth Drug Use (in Vo) According to Past Month Cigarette Use by Father

Youth drug use*

Father current 
smoker 

(n = I4€)

Father not 
current smoker 

(/i = 157)

Statistical 
significance 

(p value)
Correlation
coefficient

Current cigarette use 18.9 7.6 .026 .17
Current alcohol use 52.3 27.1 .001 .26
Moderate alcohol use 24.8 6.8 .001 .25
Lifetime marijuana use 58.fi 33.3 .001 .25
Current marijuana use 34.8 9.9 .001, .  .31
Lifetime cocaine use 10.8 2.4 .025 .17

'Current use is defined as used at least once in the past month. Moderate use is denned as 
used at least 4 days in Ihe past month. Lifetime use is defined as used at least once in lifetime, p 
values greater than or equal to .1 are designated N.S.

Table 2. Youth Drug Use (in ft) According to Lifetime Marijuana Use by Mother

Youth drug use*

Mother has used 
marijuana 
(n = 165)

Mother never 
used marijuana 

(n = 284

Statistical 
significance 

(p value)
Correlation
coefficient

Current cigarette use 37.2 11.2 .001 .25
Current alcohol use 42.1 37.1 N.S. .04
Moderate alcohol use 31.1 16.1 .009 .13
Lifetime marijuana use 76.7 34.2 .001 .30
Current marijuana use 48.3 23.5 .001 .19
Lifetime cocaine use 38.7 9.9 .001 .29

•Current use is defined as used at least once in the past month. Moderate use is defined as 
used at least 4 days in the past month. Lifetime use is defined as used at least once in lifetime, p 
values greater than or equal to .1 are designated N.S.
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Table 3. Youlh Drug Use (in r») According lo Past Month Marijuana Use by Older Sibling

Older sibling did not use Statistical
used marijuana marijuana significance Correlation

Youth drug use* (n = 130) (n = 294) (p value) coefficient

Current cigarette use 35.5 15.3 .002 .23

Current alcohol use 50.1 37.0 .067 .12

Moderate alcohol use 24.9 11.1 .017 .18

Lifetime marijuana use 66.8 35.0 .001 .30

Currenl marijuana use 30.2 13.0 .005 .21

Lifetime cocaine use 3.6 7.3 N.S. -.07

'Currenl use is defined as used al least once in the past month. Moderate use is defined as 
used at least 4 days in the past month. Lifetime use is defined as used at least once in lifetime, p 
vali.. . .  .ater than or equal to .1 are designated N.S.

The results of the basic logistic regression analysis which included con­
trols for age of youth, geographic region, and population density are sum­
marized tn Tables 4-6. The tables show the level of statistical significance 
for each measure o f adult drug use in the models when different measures 
o f youlh drug use are inserted as the dependent variable. Current marijuana 
use by fathers and mothers were excluded from models because there were 
too few cases in the sample in which parents reported such use. An example 
o f the interpretation o f the data in Tables 4-6 is that the relationship be­
tween fathers’ and youths’ current cigarette use (Table 4) is significant at 
the .031 level. Small p  values indicate strong relationships. Readers should 
be av.are that significance levels refer to individual tests and are not ad­
justed for multiple testing. Since many tests are performed in this analysis, 
it is expected that a small number o f the significant results are incorrectly 
sperr!'’ ’

In gt..;-;al, the analysis showed a strong correlation between drug use by 
youths and drug use by the mothers, fathers, and older siblings of youths. 
Although not shown by these tables, every significant correlation was 
positive in that for families where the parent or older sibling used a drug, 
the youths were more likely to be drug users.

Youth cigarette use was related less with fathers’ drug use than it was 
with mothers’ and older siblings' drug use. Alcohol use by youlh was 
related to drug use by all three adult categories. Youth marijuana use was 
the most strongly related to adult drug use. Youth lifetime marijuana use 
was significantly related to use of each drug by fathers, mothers, and older

DRUG USE BY TEENAOERS AND BY OLDER FAMILY MEMBERS

Table 4. Significance tp  values) of Correlation between Drug Use of Fathers and Youths, after 
Controlling for Age of youth, Geographic Region, and Population Density

Fathers’ drug use

Youth drug use*
Current 

cigarette use
Current 

alcohol use
Moderate 

alcohol use
Lifetime 

marijuana use

Currenl cigarette use .031 N.S. N.S. N.S.
Current alcohol use .001 .001 .001 .051
Moderate alcohol use .015 N.S. N.S. N.S.
Lifetime marijuana use .001 .001 .001 .001
Current marijuana use .001 .006 .002 .001 ,
Lifetime cocaine use .041 N.S. N.S. N.S.

■Current use is defined as used et least once in the past month. Moderate use is defined as 
used at least 4 days in the past month. Lifetime use is defined as used at least once in lifetime, p 
values greater than or equal to .1 are designated N.S.

Table 5. Significance (p values) of Correlation between Drug Use or Mothers and Youths, 
after Controlling for Age of Youlh, Geographic Region, and Population Density

Mothers' drug use

Youth drug use*
Currenl 

cigarette use
Currenl 

alcohol use
Moderate 

alcohol use
Lifetime 

marijuana use

Current cigarette use .001 .065 .051 .001
Current alcohol use N.S. .001 .003 N.S.
Moderate alcohol use .054 .012 .073 .002
Lifetime marijuana use .008 .001 .001 .001
Current marijuana use .007 .001 .001 .001
Lifetime cocaine use .001 .001 .010 .001

■Current use is defined as used at least once in the past month. Moderate use is defined as 
used at least 4 days in the past month. Lifetime use is defined as used at least once in lifetime, p 

• values greater than or equal to .1 are designated N.S.

siblings at the .008 level o f significance or less. O f the drugs used by adults, 
marijuana was the most strongly associated with both lifetime and current 
marijuana use by youth. Youth cocaine use was not significantly related to 
drug use by fathers or other siblings, but was related to mothers’ drug use.

The relationship between adult drug use and youth lifetime marijuana 
use was explored further by repealing significance tests using a restricted 
sample o f youths— those who had used both cigarettes and alcohol in their
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lifetime. For this restricted sample, the strength of the relationship was 
reduced, but it remained significant in most cases, indicating that even 
among youths who have already tried cigarettes and alcohol, marijuana use 
is more likely to occur if parents or older siblings use drugs. This is especial­
ly true if  older adults have used marijuana. However, current cigarette and 
current alcohol use by fathers, current cigarette use by mothers, and current 
alcohol use by older siblings were not significantly related to youth lifetime 
marijuana use in this restricted sample o f youths.

The significant correlations found between adult marijuana use and 
youth drug use were explored further by introducing controls for adult 
cigarette and alcohol use. I f these controls diminished the strength of the 
correlations, it would have indicated that the correlations may have oc­
curred spuriously, simply because parents who used cigarettes and alcohol 
were more likely to have tried marijuana. However, this was not the case. 
The inclusion o f current cigarette and moderate alcohol use by adults as in­
dependent variables in the models generally resulted in little change in the 
significance levels o f the relationship between youth drug use and adult 
marijuana use (Table 7). Thus, even after controlling for adult cigarette and 
alcohol use, marijuana use by adults was still correlated with youth drug 
use. Two exceptions were found, however. The significant relationship be­
tween mothers’ lifetime marijuana use and youth current^ marijuana use 
became nonsignificant when the mothers’ moderate drinking was included 
as an independent variable. Similarly, the significant relationship between 
siblings’ lifetime marijuana use and youth current alcohol use became non­
significant when siblings’ moderate drinking and current smoking were in­
cluded in the model.

The interactive effect o f current cigarette and moderate alcohol use by 
adults was also tested during this stage o f the analysis. The interaction was 
significant in only one o f 18 separate tests (six youth drug use measures for 
father, mother, and sibling pairs), and that was at the .015 level of 
significance. The significant result implies that the effect of sibling use of 
both cigarettes and alcohol on youth current alcohol use is less than the sum 
of the effect o f cigarettes and alcohol separately. The fact that most tests 
were not significant indicates that, in general, the effects of adult cigarette 
and alcohol use are additive.

Differences in parental influence for teenage boys and girls were studied 
by testing the interaction o f sex o f youth with fathers’ and mothers’ drug 
use in relation to current alcohol and lifetime marijuana use by youths. 
Only three tests out of 16 were significant at the. 1 level. Current alcohol use
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Youth drug use

Fathers’ 
lifetime 

marijuana use

Mothers' 
lifetime 

marijuana use

Older siblings' 
lifetime 

marijuana use

by mothers was more strongly correlated with boys’ current alcohol use 
than with girls’ current alcohol use (p value = .003), The relationship be­
tween mothers’ moderate alcohol use and youth current alcohol use was 
stronger for girls than for boys (p value = ,058). Fathers’ current cigarette 
use was more strongly related to their sons’s lifetime marijuana use than it 
was to their daugher’s lifetime marijuana use (p value = .021). There ap­
peared to be no consistent overall pattern to these interactions, and since 
most tests were not significant, the general result is that parental influence is
similar fo r teenage boys and girls.

To study the relationship between levels of drug use by older adults and
teenage drug use, the independent variable “ days used alcohol in the past 
month”  was tested in the logistic models for all three adult-youth groups. 
These models were tested on the subset o f adult-youth pairs in which the 
adult had used alcohol at least once in the past month. Also, “ days used 
marijuana in the past month”  by older siblings was tested, again restricting 
the analysis to siblings with at least one day of marijuana use in the past 
month. For most measures o f youth drug use, days o f use by older adults 
was not significantly correlated. Several exceptions were noted, however. 
Youths became more likely to be lifetime marijuana users as days o f alcohol 
use by fathers (p value = .004) and mothers (p value = .091) increased, and 
also as older siblings’ days of marijuana use increased (p value = .017). In­
creases in days o f marijuana use by older siblings were also associated with
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a greater likelihood of current cigarette use by youth (p value = .006). 
Finally, teenagers became more likely to have moderate alcohol use as older 
siblings’ days of alcohol use increased (p value = .091).

Data collected in the National Survey on Drug Abuse regarding family 
circumstances are rather limited, so investigation o f the impact o f this 
factor must be considered as merely suggestive. All statistical testing shown 
in Tables 4-6 was redone after adding family circumstance variables into the 
models as controls. These variables were family income for fathers, 
mothers, and siblings, and marital status for fathers and mothers. 
Significance levels were essentially unchanged for youth-father and youth- 
sibling samples, indicating little impact o f family circumstances and” 
supporting the social learning theory. For the youth-mother sample, marital 
status was highly correlated with youth drug use, in that teenagers with 
divorced or separated mothers were more likely to be drug users. As a 
result, when marital status was included in the logistic models, several o f the 
significant correlations indicated in Table 5 became nonsignificant. Most 
did remain significant, however, providing evidence that the social learning 
process is an important factor in teenage drug abuse.

DISCUSSION

The results o f this study clearly support previous results which show a 
strong relationship between teenage drug use and drug use by older family 
members. The majority o f the statistical tests o f regression coefficients for 
adult drug use were significant, and all o f these coefficients, without excep­
tion, indicated a positive correlation.

More specific issues can be addressed by the results of the study. In con­
trast with the previous study using 1974-77 data [1], the present study found 
fathers’ drug use, as well as that of mothers and older siblings, to be corre­
lated with teenage drug use. The previous study found no correlation with 
fathers' drug use. The reason for this different result is unknown. Given the 
more conservative nature of the statistical testing done here, it is unlikely 
that the different result is due to random variation. Regarding the different 
theories attempting to explain the correlations, the results suggest that 
although family circumstances are an important factor, the social learning 
process plays a major role in youth drug use. While the results are not con­
clusive, they may provide evidence of a “ generalized imitation”  of older 
adult behavior which is not drug-specific and which occurs for all older

I
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adult types. Significant relationships were found across different drug types 
for fathers, mothers, and older siblings. However, some specificity was evi­
dent, particularly for marijuana, as indicated by Ihe significant correlations 
between adult and youth marijuana use after controlling for adult cigarette 
and alcohol use (Table 7). The specificity of the youth and adult marijuana 
correlation is further supported by the significance of the relationship even 
among youths who have already used cigarettes and alcohol. This result 
contradicts the theory (9j that youths learn alcohol and cigarette use from 
parents, and thus become more likely to use marijuana mainly because of 
their experience with the licit drugs. On the contrary, there appears to be a 
more direct relationship between parent and youth marijuana use.

Since teenagers and their older siblings have the same parents, the parental 
influence on their children's drug use would be expected to occur for the older 
siblings also. Thus, correlations between youth and older sibling drug use 
might occur as a result of this common parental influence. It is not possible 
from this study to evaluate the independent effect of older sibling drug use on 
teenage drug use, after controlling for parental drug use, since only two per­
sons per household were interviewed. However, the fact that youth-older sib­
ling correlations were just as strong as youtii-parent correlations suggests that 
there is some independent effect of older sibling drug use.

The level of alcohol use by adults, measured by the number of days used 
in the past month (excluding adults with no use), was not correlated with 
youth drug use as strongly as was the qualitative variable, defined as use vs 
nonuse of alcohol in the past month. In other words, for most drugs the 
likelihood that teenagers had used that drug did not significantly decrease as 
the level of adult alcohol use decreased, except when the level of adult use 
became total abstention. This was the case for all three older adult groups 
and also for the level o f marijuana use by siblings. This suggests that even 

# infrequent use of drugs by adults may influence teenagers to experiment 
with drugs themselvr .

The interactive effect of adult cigarette and alcohol use on youth drug 
use was not found significant, in contrast to the previous study which did 
find significant interaction. In both stud . ;  this test did involve small cell 
sizes, so random variation could possible explain the different results.

The results here indicate that fathers' and mothers’ influence on teenage 
drug use is not significantly different for teenage boys and girls. Once 
again, however, small cell sizes suggest caution in interpreting this result.

Differences in results between this study and the previous study involving 
a similar design indicate the need for further investigation o f these issues.

•

Certainly the issue of differences and similarities in influence by fathers, 1 
mothers, and older siblings has not been resolved since the two studies had 
conflicting results for fathers. Also, the significant correlation between 
adult and youth marijuana use found here needs further study. Since the 
only measure of parent marijuana use that was tested in this study was 
"ever used," questions arise regarding the meaning o f the correlation. In 
some cases, parental use may only have occurred before the youth was 
born. Information on recency of parental use in relation to the age o f the 
youth would be helpful in addressing this. Unlike cigarette and alcohol use, 
some parental and older sibling use of marijuana might occur without the 
knowledge of the teenager, raising further questions about interpreting the i 
relationship between adult and youth marijuana use. Youth perception of 
adult marijuana ai.d other illicit drug use may therefore be important to 
consider. Parental altitudes about marijuana use may also be important to 
consider since the con elation between parents’ lifetime use and teenage use 
may reflect a more tolerant attitude on the part o f parents who have 
previous experience with marijuana. Further study o f the impact of parental 
marijuana use on teenage marijuana use will have increasing importance in 
the coming years as larger proportions of teenagers will have parents that 
have used marijuana. This phenomenon is shown by comparing marijuana 
use of parents of teenagers in this study to that o f parents o f younger 
children. Application of weights to produce nationally representative 
estimates from this study resulted in lifetime marijuana prevalences o f 17% 
for fathers of 14-17 year olds and 14% for mothers o f 14-17 year olds. For 
comparison, estimates of lifetime marijuana prevalence for parents whose 
oldest child is under age 12 were computed from the 1982 National Survey 
on Drug Abuse [17]. Results showed that 54% o f these fathers and 42% of 
these mothers had used marijuana. This represents a tripling of marijuana 
experience among parents o f future teenagers.

Unfortunately, the analysis conducted here and in the previous similar 
study will not be possible with future National Survey data, since a max­
imum of one respondent will be selected per household beginning with the 
1985 Survey. However, further and more powerful analyses could be done i
by combining data from all o f the Surveys from 1974 through 1982.

In conclusion, despite some unanswered questions regarding specific 
issues in this study, there is clearly a strong correlation between drug use by 
teenagers and drug use by older family members. While there are certainly 
other influences on youth drug use (such as peer influence) which were not 
addressed, the data analyzed here indicate that prevention o f drug use by - r
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teenagers m ay be prom oted  by fa th ers, m oth ers, and older siblings a b ­
staining from  the use o f  cigarettes, a lcoh o l, and m arijuana.
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ABSTRACT

The influence of heroin availability on the aggregate level of use of this drug was in­
vestigated for a normal Black cohort (born between 1952 and 1957) who grew up in 
Harlem (New York City). Data obtained on the second and third waves of a panel study 
were used to estimate annual rates of heroin initiation and cessation from the mid-1960s 
through 1983. The aggregated time-series variables indicated that initiation into heroin 
use was largely confined to adolescence and that cessation rates exhibited substantial 
year-to-year fluctuations with no apparent relationship to either chronological age or 
calendar year. Respondents bom before 1955, however, had much higher rates of 
heroin use than those born in later years. Temporal trends in initiation and cessation 
were uncorrelated with changes in the purity of heroin sold in New York City between 
1973 and 1983, suggesting that aggregate levels of heroin use in this sample were little 
affected by changes in supply. More spcculatively, cohort differences in lifetime 
prevalence may reflect varying availability at Ihe times younger and older cohorts 
entered adolescence. This possibility could not be directly tested because of the absence 
of reliable purity data going back sufficiently far in time.

INTRODUCTION

Over the lust decade or so, considerable information has been gathered for 
tracking national, state, and local trends in the nonmedical use o f  psychoac­
tive substances (see Reference Note). These data, augmented with studies 
documenting ebbs and flows in drug use for more remote times [I, 2), clearly
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permit separate sentences; the two of­
fenses violate the sam e societal interest, 
nam ely the regulation of the availability  
of harmful drugs. Alley v. State, Ct. App. 
Op. No. 498 (F ile No. A-368), 704 P.2d 233 
(1985).

C o n v ic tio n s  an d  se n te n c e s  fo r  m is­
c o n d u ct in v o lv in g  c o c a in e  a ffirm ed . — 
See Adam s v. S tate , Ct. App. Op. No. 525  
(File No. A-450), 706 P.2d 1183 (1985).

S e n te n c e  e x c e s s iv e . — Sentence for 
one count of m isconduct involving a con­
trolled substance under AS 
11.71.040(a)(3)(A) and five counts under 
AS 11.71.030(a)(1) totaling e igh t years 
with four years suspended was excessive; 
the court o f  appeals remanded for resen­
tencing not to exceed six years w ith two 
years suspended where the defendant had 
a favorable crim iral record, a good em ­

ploym ent history, and was a good prospect 
for rehabilitation. The court of appeals 
also believed that the presum ptive sen ­
tences established by the revised crim inal 
code for the defendant's most serious of­
fense should constitute a ceiling on his 
sentence. Rivas v. S tate , Ct. App. Cp. No. 
539 (F ile No. A-671), 706 P.2d 1202
(1985).

S e n te n c e  fo r  p o s se s s io n  o f  c o c a in e  
u p h e ld . — See Sm ith v. State, Ct. App. 
Op. No. 757 (F ile No. A-2021), P.2d 

(1987).
C ited  in Hodsdon v. State, Ct. App. Op. 

No. 467 (File No. A-241), 698 P.2d 1224
(1985); Pooley v. S tate , Ct. App. Op. No. 
505 (F ile No. A-310), 705 P.2d 1293
(1985); Webb v. S tate , Sup. Ct. Op. No. 
3338 (F ile No. S-1714), P.2d (1988).

Sec. 11.71.050. M isconduct involving a controlled substance 
in the fifth degree, (a) Except as authorized in AS 17.30, a person 
commits the crime of misconduct involving a controlled substance in 
the fifth degree if the person

(1) manufactures or delivers, or possesses with the intent to manu­
facture or deliver, one or more preparations, compounds, mixtures, or 
substances of an aggregate weight of one-half ounce or more contain­
ing a schedule VIA controlled substance;

(2) manufactures or delivers, or possesses with the intent to manu­
facture or deliver, one or more preparations, compounds, mixtures, or 
substances of an aggregate weight of less than one-half ounce contain­
ing a schedule VIA controlled substance, for remuneration;

(3) possesses
(A) less than 25 tablets, ampules, or syrettes containing a schedule 

IILA or IVA controlled substance;
(B) one or more preparations, compounds, mixtures, or substances 

of an aggregate weight of less than three grams containing a schedule 
IIIA or IVA controlled substance;

(C) less than 50 tablets, ampules, or syrettes containing a schedule 
VA controlled substance;

(D) one or more preparations, compounds, mixtures, or substances 
of ..n aggregate weight of less than six grams containing a schedule 
VA controlled substance; or

(E) one or more preparations, compounds, mixtures, or substances 
of an aggregate weight of one-half pound or more containing a sched­
ule VIA controlled substance; or

(4) fails to make, keep, or furnish any record, notificaf '■'n, order 
form, statement, invoice, or information required under A 17.30.
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(b) Misconduct involving a controlled substance in the fifth degree 
is a class A misdemeanor. (§ 2 ch 45 SLA 1982; am § 10 ch 146 SLA 
1986)

E ffec t o f  a m en d m en ts . — The 1986 ing "AS 17.30" in  the introductory’ lan- 
am endm ent deleted "or AS 17.35” follow- guage of subsection (a).

N O T E S TO  D E C ISIO N S

R eq u ired  m ariju an a  co n ten t. —  In 
order to be charged with m isconduct in ­
volving a controlled substance involving  
marijuana, a person m ust be in possession  
of a substance that contains its seeds, 
leaves, buds or flowers; m erely possessing  
stalks, fibers or sterilized seeds would not 
be enough. Gibson v. State, Ct. App. Op. 
No. 621 (F ile No A-917), 719 P.2d 687
(1986).

A g g r eg a te  w e ig h t. — In order to be 
convicted of misconduct involving a  con­
trolled substance, defendant need only to 
have delivered a combination o f ingredi­

ents that included marijuana; it is the 
total weight o f the entire substance deliv­
ered that determ ines the degree of the of­
fense. Gibson v. State, Ct. App. Op. No. 
621 (File No. A-917), 719 P.2d 687 (1986).

The weight o f m arijuana should be de­
termined absent sta lks, fiber and steril­
ized seeds. Gibson v. State, Ct. App. Op. 
No. 621 (File No. A-917), 719 P.2d 687
(1986).

C ited in Jones v. S tate , Ct. App. Op. 
No. 651 (File No. A-1513), 727 P.2d 6
(1986).

Sec. 11.71.060. M isconduct involving a controlled substance 
in the sixth degree, (a) Except as authorized in AS 17.30, a person 
commits the crime of misconduct involving a controlled substance in 
the sixth degree if the person

(1) uses or displays any amount of a schedule VIA controlled sub­
stance or possesses one or more preparations, compounds, mixtures, or 
substances of an aggregate weight of one ounce or more containing a 
schedule VIA controlled substance on a public street or sidewalk or on 
the premises of a public carrier or business establishment or in any 
other public place;

(2) knowingly possesses any amount of a schedule VIA controlled 
substance within the immediate control of that person while operating 
a propelled vehicle;

(3) being under 19 years of age, possesses one or more preparations, 
compounds, mixtures, or substances of an aggregate weight of less 
than four ounces containing a schedule VIA controlled substance;

(4) possesses one or more preparations, compounds, mixtures, or 
substances of an aggregate weight of four ounces or more containing a 
schedule VIA controlled substance; or

(5) refuses entry into a premises for an inspection authorized under 
AS 17.30.

(b) Misconduct involving a controlled substance in the sixth degree 
is a class B misdemeanor. (§ 2 ch 45 SLA 1982; am § 11 ch 146 SLA 
1986)
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E ffec t o f  a m e n d m e n ts . — The 1986 ing "AS 17.30" in the introductory lan- 
nm endm ent deleted "or AS 17.35" follow- guage of subsection (a).

Sec. 11.71.070. M isconduct involving a controlled substance 
in the seventh degree, (a) Except as authorized in AS 17.30, a person 
commits the offense of misconduct involving a controlled substance in 
the seventh degree if the person

(1) manufactures or delivers, or possesses with the intent to manu­
facture or deliver, one or more preparations, compounds, mixtures, or 
substances of an aggregate weight of less than one-half ounce of a 
schedule VIA controlled substance; or

(2) possesses one or more preparations, compounds, mixtures, or 
substances of an aggregate v/eight of less than one ounce containing a 
schedule VIA controlled substance on a public street or sidewalk or on 
the premises of a public carrier or business establishment or in any 
other public place.

(b) Misconduct involving a controlled substance in the seventh de­
gree is a violation and is punishable as authorized in AS 12.55, except 
that if a fine is imposed it shall not be more than $100. (§ 2 cii 45 SLA 
1982; am § 12 ch 146 SLA 1986)

E ffe c t o f  a m e n d m e n ts . — T he 1986 ing  "AS 17.30” in the introductory lan-
am endm ent deleted "or AS 17.35” follow- guage o f  subsection (a).

Sec. 11.71.080. Aggregate weight of live m arijuana plants.

N O T E S TO  D E C ISIO N S

A p p lic a b ility  o f  d e fin itio n . — The and processed. Gibson v. State, Ct. App.
definition in  th is section did not apply Op. No. 621 (F ile No. A-917), 719 P.2d 687
where the m arijuana was already dried (1986).

Article 2. S tandards and Schedules.

S e c tio n  S e c tio n
120. Authority to schedule controlled sub- 160. Schedule IILA

stances 180. Schedule VA

Sec. 11.71.120. Authority to schedule controlled substances.
(a) If, after considering the factors set out in (c) of this section, the 
committee decides to recommend that a substance should be added to, 
deleted from, or rescheduled in a schedule of controlled substances 
under AS 11.71.140 — 11.71.190, the governor shall introduce legisla­
tion in accordance with the recommendation of the committee.

(b) If a substance is added as a controlled substance under federal 
law, the governor shall introduce legislation in accordance with the 
federal law.

(c) In advising the governor of the need to add, delete, or reschedule 
a substance under AS 11.71.110(1), the committee shall assess the
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Behavior Biomedicine

•VIP: 'Very important peptide' in AIDS?
' Scientists at the National Institute of Mental Health (NIMH) 
in Bethesda, Md., recently found a small protein tha'; blocks the 
AIDS-causing virus, known as human immunodeficiency virus 
(HIV), at receptor sites on critical T4 immune cells (SN: 
12/20&27/86, p.388). The protein, dubbed Peptide T, was 
isolated from the HIV envelope protein and is being tested on 
Swedish and US. AIDS patients (SN: 6/13/87, p.376).
At a seminar last week, the NIMH investigators described 

evidence suggesting that Peptide T may protect brain and 
immune cells by mimicking a naturally occurring peptide — 
vasoactive intestinal peptide (VIP). The two peptides contain a 
similar “core" sequence of five amino acids, says one of the 
researchers, Candace B. Pert, and both appear to attach toT4 
receptors in the brain.
In experiments directed by Douglas E. Brenneman, VIP and 

Peptide T similarly protected mouse neurons in laboratory 
cultures from dying after exposure to low concentrations of the 
HIV envelope protein. On their own, significant numbers of the 
neurons perished at the same concentrations. Three other 
peptides that act on the brain and are related to VIP offered no 
protection against the cell destruction inflicted by the AIDS 
virus, says Brenneman.

Preliminary work suggests that VIP acts at three T4 receptor 
subtypes, says NIMH's Joanna M. Hill. PeptideT may act at only 
one of those subtypes, she notes. Furthermore, there are 
numerous T4 receptors in the cerebellum and basal ganglia, 
brain structures implicated in the dementia and muscular 
disorders that often accompany AIDS.
“My working theory, which is still largely speculative," says 

J-fill, "is that much of AIDS dementia and molor dysfunction is 
flfeused by HIV envelope protein binding to T4 receptors in the 
^F ra in  and preventing normal ViP functions."

A preliminary clinical trial of five patients in the early stages 
of AIDS injected with Peptide T for 30 days resulted in all the 
subjects reporting more energy, says Peter Bridge of NIMH. 
Skin diseases ..ch as psoriasis, subsided in three of the 
patients, as did persistent, watery diarrhea in one subject. But 
the ability to copy a complex geometric figure from memory 
was severely impaired in four of the patients, observes Bridge.

Peptide T's usefulness in treating AIDS, and particularly in 
reversing the loss of concentration and memory, remains 
unclear, he says. A trial of six patients treated with the protein 
and six given a placebo is now underway at the University of 
Southern California in Los Angeles. Subjects have been difficult 
to recruit, he adds, often because they are unwilling to give up 
other unconventional AIDS treatments during Peptide T trials.
Facelift for newborn imitation
Within days of birth, can a newborn infant imitate the facial 

expressions of an adult, such as a happy face, a sad face or a 
look of surprise? Several recent studies have suggested that 
newborns are indeed capable of this skill, but a report in the 
January Developmental Psychology sounds a note of caution 

Marsha Kaitz of Hebrew University in Jerusalem and her 
colleagues say that 1- to 2 -day-old babies often respond to 
facial expressions of an adult by opening their mouths or 
pouting their lips, but do not actually imitate the expressions. 
The 20 femaleand six male newborns in their sample were held 
by a female who modeled a happy, sad and surprised expres­
sion on separate trials. Two observers rated the newborns' 

^ ^ i a l  responses. When the model stuck her tongue out, 
MJfwever, the infants usually did soas well. The researchers say 
^nis indicates that a motor response associated with breast 
feeding, such as protuding the tongue, can be triggered by an 
adult's expression, but voluntary imitation of emotional ex­
pressions is not within a newborn's repertoire.

Gold-filled discovery in transplants
Tissue transplantation may have a shining future — if gold 

proves to be as precious as recent research on neural 
transplants suggests. By filling envelopes made of viruses with 
colloidal gold and fusing them with nerve cells, scientists at the 
University of South Florida in Tampa have been able to track 
the migration of transplanted cells and measure their survival.
Used (oryears as a cell marker, the gelatin-like colloidal gold 

is easily distinguished by its yellow or bright white appearance 
through a microscope. Gary W, Arendash and his co-workers 
took advantage of gold's shining qualities and devised a model 
system applicable to transplantation science. As reported in 
the Feb. 5 Science, the researchers used a known technique to 
introduce the gold into cells: They mixed gold with a solution of 
harmless Sendai viruses that had been broken apart by a 
detergent. Pieces of the viral envelopes spontaneously re­
grouped as detergent was removed, forming whole envelopes 
that contained the gold colloid. Made from a virus that avidly 
fuses to vertebrate cells, the gold-filled Sendai virus envelopes 
attached to neural cells that were later transplanted into rats.

By scanning transplanted tissue for signs of gold, the 
scientists were able to follow the migration of transplanted 
cells through areas of me rats’ brains, and to determine that the 
transplanted cells survived at least three months. Both 
location and viability are crucial to understanding the fate of 
nerve-tissue transplants, which have attracted attention and 
controversy as potential treatments for conditions like Parkin­
son’s disease (SN: 11/28/87, p.341). Arendash said in an 
interview that it should be possible to similarly label other 
types of cells used for transplants, and that the gold/Sendai 
system might settle the debate over whether adrenal cells 
transplanted into the brain for treating Parkinson’s actually 
survive, or instead release nerve-cell-stimulating factors be­
fore their death. Although tissue must be removed when the 
colloidal gold technique is used, the scientists are now 
evaluating another marker that is already being used in clinical 
imaging techniques and that might be engulfed by reforming 
Sendai virus envelopes -  thus providing a way to follow grafts 
in vivo.

Lungs hit harder by pot than by cigarettes
Taking a puff from a marijuana cigarette carries more punch 

than previously thought, according to study results released 
last week by the University of California at Los Angeles. By 
measuring carbon monoxide in the blood and inhaled tar in the 
lungs of men who had smoked tobacco or marijuana cigarettes, 
researchers found that a single marijuana cigarette may be as 
unhealthy as smoking five cigarettes made of tobacco.

In research published last year, the same scientists had 
concluded that habitual smoking of three or four marijuana 
cigarettes a day caus.d the same amount of bronchitis 
symptoms and lung-cell damage os smoking more than 20 
tobacco cigarettes daily. The group reports its more recent 
findings in the Feb. 11 N ew 'E n g la n d  J o u rn a l o f  Medic ine .

Included in the study were 15 men who had smoked both 
marijuana and tobacco for at least five years. Measurements 
were taken alter they had smoked one or the other type of 
cigarette, as well as after they had smoked marijuana from 
which the active ingredient THC had been removed. Carbon 
monoxide levels, which have been associated with coronary 
heart disease, were nearly five times higher after marijuana 
smoking than alter tobacco smoking. Marijuana smoking also 
resulted in three times the amount of tar inhaled and one-third 
more tar retained in the lungs and respiratory tract. The 
presence or absence of THC had minimal effects on test results, 
say the scientists, who attribute the differences to the way 
marijuana is inhaled more deeply and held in the lungs.
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Preliminary Communication

Clarification and Standardization 
of Substance Abuse Terminology
Robert C. Rinaldi, PhD; Emanual M. Sleinciier, MS; Bonnie B. Wllforci; Desiree Goodwin, MPA

A  four-stage Delphi survey of substance abuse experts was conducted to help 
achieve greater clarity and uniformity in terminology associated with alcohol 
and other drug-related problems. This multidisciplinary group ot experts was 
asked to reach a consensus on alcohol and other drug-related terms and 
definitions. Results produced a list of 50 substance abuse terms deemed 
important, along with the most agreed on definition for each term.

UAMA 1088:240:584.4S7)

IN AUGUST 1983, the American Med­
ical Association  ̂ (AMAfc) Council on 
Scientific Affairs' Panels on Alcoholism 
and Drug Abuse considered the need 
for providing greater clarity and uni­
formity in the terminology associated 
with substance abuse disorders. It was 
recommended that a task force be es­
tablished to develop standard defini­
tions.

Once constituted, the Task Force de­
termined to collect data from a cross- 
disciplinary group of researchers, clini­
cians, administrators, and academicians 
In the field of substance abuse. The 
Delphi technique, a method for eliciting 
opinions from experts to reach a com­
monly accepted view, was used.

This report provides a description of 
the Delphi process used, definitions for 
60 drug- and alcohol-related terms as 
developed and agreed on by the sub­
stance abuse experts, .and comments on 
each definition by the Task Fbrce. 
(Members of the Task Force were the 
late Sidney Cohen, MD, Chairman, 
Sheila B. Blume, MD, Stanley E. Git- 
low, MD, and George D. Lundberg, MD.)

T E R M I NOLOGY

Problems of terminology and classifi­
cation related to the use of psychoactive 
drugs are long-standing11 As early as 
1952, the World Health Organization 
(WHO) acknowledged difficulties in this 
field and attempted to develop a defini-
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tion of “addiction" that could be applied 
to drugs then under international con­
trol.' In 1957, a WHO expert committee 
introduced nomenclature to distinguish 
between “addiction", and "habituation," 
but in practice, this terminology led to 
confusion.* The next attempt at clarifi­
cation came in 1964, when the same 
WHO committee recommended substi­
tution of the word "dependence" for 
both "addiction" and “habituation."1

Several difficulties arise from the lack 
</ consensus on a substance abuse lex­
icon. First, an array of concepts and 
terms is in active use. Second, a variety 
of professional disciplines are involved 
in research, treatment, und education 
regarding alcohol- and other drug-re­
lated problems, with each discipline 
tending to utilize different terms. The 
lack of precise definitions and universal 
agreement on language has hampered 
effective communication among profes­
sionals.4 Finally, for public policy and 
third-party reimbursement purposes, 
the confusing panoply ,of terms and 
definitions has tended to impede under­
standing and appropriate responses.

Advances In classification and nomen­
clature are needed in dealing with the 
major public health problems posed by 
excessive use of alcohol and other 
drugs.' Such advances are required to 
facilitate research and analysis, provide 
a better understanding of disease eti­
ology, and improve management and 
decision making in clinical treatment.*•*•’
M E T H O D S

The research method used In this 
study was the Delphi technique, a mul- 
tiple-stage survey process intended to 
produce a consensus. Information is 
obtained from a defined target group
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and resubmitted to that group for rank- 
tng rating, or both.4

The Delphi technique is well suited 
to drawing unpublished technical and 
scientific information from experts.4 It 
assures &no>iymity and, thus, enhances 
the participants' ability to make state­
ments disregarding expressed public 
opinion and eliminating peer pressure.

In this study, a pool of experts was 
established by requesting nominees 
with drug- and alcohol-related exper­
tise from among the membership of 
appropriate professional organizations 
(Table 1). From this pool, 99 experts 
from 23 organizations representing rel­
evant disciplines and profession* were 
nominated (Table 2).

Four rounds of data gathering were 
conducted: (1) A list of terms was col­
lected, (2) the terms were rank ordered,
(3) definitions were assigned to the 
terms, and (4) the definitions were rank 
ordered. Both AMA staff and Task 
Fbree members were involved in con­
densing; editing, and combining like 
terms between rounds of data collection 
to keep the project at a manageable 
level.
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Stage 1
In stage 1, a letter explaining the 

scope and goals of the project was sent 
to the 95 experts nominated by profes­
sional organizations. Each participant 
was asked to generate a list of terms 
related—but not necessarily limited— 
to the diagnosis treatment, education, 
and research of alcohol- and drug-re­
lated problems.

Of the 99 participants contacted, 72 
provided lists of term6, four declined 
participation, and 23 failed to respond 
even after one follow-up telephone call. 
This constituted a 77% expert partici­
pant response rate.

More than 1200 terms were submit­
ted. By combining similar terms and 
eliminating those judged to be already 
well defined, the list was reduced by 
approximately two thirds.

Stage 2
In stage 2, the list of 417 terms was 

sent to 80 participants (72 stage 1 
respondents and eight original nomi­
nees who sought late admission). Re­
spondents were asked to rate each term 
according to its relative importance to 
the field of substance abuse. A six-point 
Likert-type summated rating scale was 
used, with 6 representing “most impor­
tant," and 1, “least important."

After one follow-up telephone call to 
nonresponders, 68 completed lists were 
returned, yielding a response rate of 
86%.
Stage 3

Mean and median scores were calcu­
lated for each ranked term from stage 
2. Ninety-three terms received a mean 
score of 5 or above, and 23 of these 
terms received a median score of 6.

The 23 terms that received a median 
score of 6 were retained for use in stage 
3 Li that they formed a “natural group­
ing." The remaining terms that received 
a mean score of at least 5 were odited 
to eliminate duplicates and already well- 
definod terms; this process yielded a 
complement of 22 term*. Five additional 
terms that received mean scores of less 
than 5 were deemed Important enough 
by investigators and the Task fbrce to 
include in the final list. Thus, a list of 
50 terms waa compiled.
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Participants were then instructed to 
define each of the 60 top-rajiked term* 
Ninety-two participants (80 individuals 
who were asked to respond in stage 2 
plus 12 original nominees who sought 
late admission) were asked to respond. 
After one follow-up telephone call, 42 
completed lists were returned, yielding 
a responae rate of 46%.

Int«rm*dlttt Stage
After systematic analysis of stage 3 

data, five definitions were selected for 
each term. With use of a Q-sort rank- 
ordering technique, definitions were se- 
locted on the basis that they fairly 
represented the range of all definitions 
submitted for a particular term. In the 
process, “drug addict" was subsumed 
under “addict," “drug addiction" under 
“addiction," and “drug dependence" un­
der "dependence."

In a continuing effort to keep this 
project at a manageable level, Task 
Fbrce members were asked to evaluate 
and rank the five definitions for each 
term based on perceived quality and 
usefulness. Mean scores were calculated 
on Task Fbrce choices to select the three 
top-ranked definitions for each term.

Stage 4
In the fourth round, participants 

were sent the list of terms with three 
definitions assigned to each. They were 
instructed to select one definition con­
sidered best for each term.

Ninety-three participants (92 indivi­
duals who were asked to respond in 
stage 8 plus one original nominee who 
sought late admission) were asked to 
respond. After one follow-up telephone 
call, 65 completed list* were returned, 
yielding a response rate of 70%.
RESULTS 

Ratings for definitions were sum- 
mated across respondents. Those re­
ceiving the greatest number of votes 
arc listed below, following their respec­
tive terms. This list represent* 50 sub­
stance abuse terms deemed important, 
with the m-.iftt agreed on definitions, by 
a crosa-disdplinary national group of 
substance abuse experts. (Only <7 
terms and definitions appear because 
‘drug addict" wa* subsumed under “ad­
dict," “drug addiction* under “addic­
tion," and “drug dependence* under 
“dependence") The list includes the 
following terms:

Abstinence; Cessation of use of a 
psychoactive substance previously 
abused, or on which the user has devel­
oped drug dependence.

Abuse Potential: The property of a 
substance that, by it* physiological or 
psychological effect*, or both, increase*

the likelihood of an individual  ̂abusing 
or becoming dependent on that sub­
stance.

(Drug) Addict: A person who is phys­
ically dependent on one or more pay- 
choactive substances, whose long-term 
use has produced tolerance, who has 
lost control over hia intake, and would 
manifest withdrawal phenomena if dis­
continuance wore to occur.

(Drug) Addiction: A chronic disorder 
characterized by the compulsive use of 
a substance resulting in physical, psy­
chological, or social harm to the user 
and continued use despite that harm.

Alcohol Abuse: Use of ethyl alcohol 
in a quantity and with a frequency that 
causes the individual significant physi­
ological, psychological, or sociological 
distress or impairment

Alcohol Addiction: Physiological and 
psychological dependence on alcohol.

Alcohol Dependence: Chronic los* of 
control over the consumption of alco­
holic beverages, despite obvious psy­
chological or physical ham to the per­
son. Increasing amounts are required 
over time, and abrupt discontinuance 
may precipitate a withdrawal syn­
drome. Fbllowing abstinence, relapse is 
frequent

Alcoholic: Person who has experi­
enced physical, psychological, social, or 
occupational impairment as a conse-- 
quence of habitual, excessive consump­
tion of alcohol.

Alcoholics Anonymous: An interna­
tional, nonprofessional organization of 
alcohol-dependent persons devoted to 
the achievement and maintenance of 
sobriety of its members through self- 
help and mutual support

Alcoholism: A chronic, progressive, 
and potentially fatal biogenetic and psy­
chosocial disease characterized by tol­
erance and physical dependence mani­
fested by a loss of control, aa well as 
diverse personality changes and social 
consequences

Blackout: Acute anterograde amne­
sia with no formation of long-term mem­
ory, eg, a period of memory loss during 
which there is no recall for activities, 
resulting from the ingestion of alcohol 
and other drug*.

Cannabis Dependence: The psycho­
logical need for a routine pattern of 
cannabi* use to the point where social- 
occupational functioning is impaired to 
some degree.

Chemical Dependency: Generic term 
relating to psychologic*] or phyiieal 
dependency, or both, on an exogenous 
substance.

Chronic Alcoholism: An obsolete 
tern that should be abandoned. Syn- 
onymoua with “alcoholism." The con­
trasting term “scute alcoholism” ii now

(ubatanca Aiwa*—fflo, voi« M



rarely used, and mean* only severe 
intoxication by alcohol.

Cmaa-dependence: The ability of one 
drug to suppress the manifestation* of 
phyiical dependence produced by an* 
other and to maintain the physically 
dependent state.

CruaS'lolerance; Tblerance, origi­
nally produced by long-term adminis* 
tration of one drug, which is manifested 
toward a second drug that has not been 
administered previously (eg, tolerance 
to alcohol is accompanied by cross­
tolerance to volatile anesthetics or bar­
biturates).

■.(Drug) Dependence: A generic term 
that relates to physical or psychological 
dependence, or both. It is characteristic 
for each pharmacological class of psy­
choactive drugs. Impaired control over 
drug-taking behavior Is implied.

Detoxification: A process ot with­
drawing a person from an addictive 
Bubstance, in a safe and effective man­
ner. :i

Disease Concept; Recognition that 
chemical dependency is a chronic, pro­
gressive, and potentially fatal bioge- 
netic and psychosocial disease charac­
terised by tolerance and physical 
dependence manifested by a loss of 
control, as well as diverse personality 
changes and social consequences.

Drug Abuse: Any use of drugs that 
causes physical, psychological, eco­
nomic, legal, or social harm to the 
individual user or to others affected by 
the drug user)) behavior.

Drug Free: Ongoing disassociation 
from the use of any psychoactive sub­
stance.

Drug Intoxication: Changes in phys­
iological functioning, psychological 
functioning, mood slates, or cognitive 
processes, or all of these, as a conse­
quence of excessive consumption of a 
drug; usually disruptive.

Drug Misuse: Any use of a drug that 
varies from a socially or medically ac­
cepted use.

Enabling Behavior: Any action by 
another person or an institution that 
intentionally or unintentionally has the 
effect of facilitating the continuation of 
abuse or dependence.

Fhmilial Alcoholism: Pattern of al­
coholism occurring in more than one 
generation within a family, due to either 
genetic or environmental factors.

Fhmily Intervention: Specific form of 
intervention involving family members 
of alcohol and drug addicts designed to 
benefit the target patient as well as 
family constellation.

Impairtd Physician: A physician 
whose clinical conduct does not meet 
accepted standards of practice and that 
is secondary to alcohol-drug use, or
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psychiatric Illness, or physical illness, 
or all three.

Intervention: Act of interceding in 
behalf of an individual who is abusing, 
or is dependent on, one or more psycho- 
active drugs, with the aim of overcoming 
denial, interrupting drug-taking behav­
ior, or inducing the individual to seek 
and initiate treatment.

Loss of Control: The inability to limit 
the use of substances via an internal 
locus of control.

Maintenance: A form of therapeutic 
intervention applied to opiate addicts, 
and consisting of the oral administra­
tion of a substitute opiate drug to hin- 
imlze the reinforcement of drug taking 
and provent a withdrawal reaction, 
while permitting rehabilitation to be 
achieved.

Overdose: The inadvertent or delib­
erate consumption of a much larger dose 
than that habitually used by the indi­
vidual In question, and resulting in 
serious toxic reactions or death.

Physical Dependence: A physiologi­
cal 6tate of adaptation to a drug or 
alcohol, usually characterized by the 
development of tolerance to drug effects 
and the emergence of a withdrawal 
syndrome duringprolonged abstinence.

Polydrug Abuse: Concomitant u*e of 
two or more psychoactive substances in 
quantities and with frequencies that 
cause the individual significant physio­
logical, psychological, or sociological 
distress or impairment.

Prevention: Social, economic, legal, 
or individual psychological measures 
aimed at minimizing the use of poten­
tially addicting substances, or lowering 
the dependence risk in susceptible in­
dividual*.

Primary Prevention: Attempts to re­
duce the incidence of new cases (or 
problems) in a general population.

Problem Drinking: (Two definitions 
tied for first place): (1) Drinking pat­
terns that have resulted in 6erious dis­
turbances of health, work, social ad­
justment, or other areas of functioning.
(2) A pattern of alcohol consumption 
that does not satisfy all the criteria of 
alcoholism, but that is characterized by 
sufficiently large intake to have gener­
ated problems of health or social func­
tioning.

Psychological Dependence: The emo­
tional state of craving a drug either for 
its positivo effect or to avoid negative 
effects associated with its absence.

Recovering Alcoholic: An alcoholic 
who is successfully abstaining; to em­
phasize the concept that no one is ever 
cured, and that recovery must be con­
tinuously worked at.

Recovery: A process of overcoming 
both physiological and psychological de­

pendence on a drug or alcohol.
Rehabilitation: The restoration of an 

optimum state of health by medical, 
psychological, social, and peer group 
support for a chemically dependent per­
son and his significant others.

Relapse: Recurrence of alcohol- or 
drug-dependent behavior in an individ­
ual who has previously achieved and 
maintained abstinence for a significant 
time beyond the period detoxifica­
tion.

Sobriety: Generally refers to the state 
of complete abstinence from alcohol and 
other drugs of abuse in conjunction with 
a satisfactory quality of life.

Substance Abuse: The use of a pey- 
choactive substance in a manner detri­
mental to the individual or society but 
not meeting criteria for substance or 
drug dependence.

Tolerance: .Physiological adaptation 
to the effect ot dregs, so a* to diminish 
effects with constant dosages or to 
maintain the intensity and duration ot 
effects through increased dosage.

Treatment: Application of planned 
procedures to identify and change pat­
terns of behavior that are maladaptive, 
destructive, or health injuring; or to 
restore appropriate levels of physical, 
psychological, or social functioning.

Withdrawal: Cessation of drug or 
alcohol use by an individual in whem 
dependence is established.

Withdrawal Syndrome: The onset of 
a predictable constellation of signs and 
symptoms involving altered activity ot 
the central nervous system after the 
abrupt discontinuation of, or rapid de­
crease in, dosage ot a drug
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DEATH ON THE 
“HIGH-WAYS

Driving on Drink and Pot
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WHEN YOU MIX LIQUOR AND MARIJUANA 
AND THEN TAKE THE WHEEL 

YOU COMPOUND A LETHAL PERIL
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The evidence is d e a r  tha t  alcohol and 
driving do  not mix. Every year, m ore  than 
50,000 people are killed on the nation's 
roads, and  almost tw o  million are  seriously 
injured. According to the  National High­
way Traff ic  5afe ty  Administration, "About 
half o f  the  traffic dea ths  are  related to 
alcohol abuse."

Eighty percent o f fatal accidents are firs t 
accidents. This figure underscores one of 
the most tragic parts o f today's grim 
picture: those at greatest risk are the youth 
o f ou r nation.

In 1980, th e  U.S. Surgeon  General 
revealed th a t  a l though  the  overall death 
rate for every o th e r  age g rou p  dropped in 
the period be tw een  1960 and  1978, the 
dealth ra te  fo r  15- to 24-year-olds rose. 
And th e  Insurance Ins ti tu te  fo r  Highway 
Safety reports  th a t  nearly half o f  all teen ­
age dea ths  are d u e  to  m o to r-veh ide  acri- 
dents .

The most common explanation offered 
by researchers fo r the consistently high 
accident involvement o f young drivers is 
the inexperience o f this group w ith  driving, 
and w ith  d rink ing and driving. But it is now 
clear that death on the road has received a 
considerable transfusion o f tragedy via a 
wave o f marijuana users.

America's yo un g  people form  a genera­
tion in w hich  large num bers  smoke m ari­
juana. T h e  m agn itude  of the  involvement is 
show n by the  fact tha t  in 1962 only four 
percent of  Americans ages 18 to  25 had ever 
used marijuana, while by 1979, 35 percent 
reported "cu r re n t  us<-' (within the past 
month). F u r th e rm o re ,  th e  marijuana avail­
able today is s t ro n g e r  th a n  it w as ten  years 
ago, w h e n  the  average Delta-9 THC 
potency w as only about one-half  percent. 
(THC is the  chief mind-altering chemical in 
the drug.) Today , th e  THC  potency of

"s tree t  po t"  is 4.5 percent.
Surveys reveal th a t  "60 to  80 percen t of 

th e  marijuana users  quest ioned  indicated 
th a t  they som etim es drive while cannabis-  
intoxicated." (Cannabis is the  plant from  
which marijuana, hashish  and  th e  ex­
tremely  p o ten t  hash  oil are prepared.)

H ighw ay officials, d ru g  t r e a tm e n t  p ro ­
fessionals, research  scientists and police 
o ff icers  f ro m  M a in e  to  C a l i fo rn ia  all 
express p ro found  concern abou t  m ari­
juana 's  m oun t ing  impact on  o u r  national 
h ighw ay-dea th  problem. T h e y  also w o rry  
a b o u t  the fact th a t  m any po t sm okers  say 
they often  drive high because they  tnjoy 
doing so.

H u g h  Alcott , a California S ta te  D e p a r t ­
m e n t  of C o r re c t io n s  p ro b a t io n  ag e n t  
assigned to  the  special narcotics section, 
points o u t  a particularly dangerous  p he­
nom enon: "A  lot of  poeple w ho 've  had  too 
m uch  to drink  and  know  their driving skill 
will be affected sm oke a joint 'so  th ey  can 
drive be tter . '  T h e y  actually believe tha t  
marijuana acts as an  antidote  to  the  effects 
o f  alcohol. All th e  po t does, o f  course , is to 
make them  /« /  tha t  they 're  driving be tte r .  
In fact, their  driving is far m ore  im paired 
th an  if they 'd  used alcohoi alone."

H o w  D oes M arijuana  
Affect Driving?

H erb e r t  M oskowitz ,  a research psychol­
ogist a t  the  U niversity  o f  California, has 
done  m ore  w o rk  than  any o th e r  U.S. 
researcher on  m arijuana and simulated 
driving studies. In su m m in g  up  his findings, 
he said, "T h e  preponderance  o f  evidence 
indicates th a t  m arijuana impairs skills 
performance, perceptual processes, a t t e n ­
tion and  tracking behavior. All im p ortan t  
com ponents  of driving are th u s  clearly 
affected."

I

Some of these  com ponen ts  a re  impaired 
a fter  only a low dose o f  m ar ijuana— for 
example, im pairm ent o f  "search  and  recog­
nition abilities." A fte r  one  joint, some 
drivers may become totally involved with  a 
single facet of driving o r  w ith  music from 
the car radio o r  even w ith  a private  reverie. 
Therefore ,  they  m ight simply " n o t  notice" a 
car exiting from a crossroad o r  a pedestrian 
w ho  has just stepped in to  the  stree t .

O ther effects o f marijuana intoxication 
on driving skills:

•  Im pairm ent o f  traffic-signal detection.
•  Im pairm ent o f  reaction time. Inability 

to brake quickly in ru s h -h o u r  traffic o r  to 
move over  quickly if a n o th e r  d river cuts in 
ahead.

•  Im pairm ent o f  sh o r t - te rm  m em ory  
function and inform ation  storage. T he  
driver may forget w h e re  to g e t  off  the 
highway o r  which crossroad to take—on a 
rou te  he o r  she  know s well.

•  Im pairm ent of coordination skills. Dif­
ficulty in backing up  and  tu rn in g  around.

O n e  test done by H a rry  Klonoff, profes­
sor  of psychology a t  the  University of 
British Columbia, involved 64 psychologi­
cally stable s tudents ,  male and female. All 
had used marijuana before. Roughly  a third 
o f  the s tuden ts  received a low-dosage 
marijuana joint. O n e - th i rd  w ere  given a 
high-dosage joint. T h e  third  g ro up  received 
a placebo (a joint w ith  the  T H C  removed).

All 64 s tuden ts  d rove th ro u g h  a closed 
course with no o th e r  traffic, and 38 of the 
s tudents  also drove a 16-mile ro u te  from 
the  university cam pus to the  traffic-heavy 
d ow ntow n area and  back again. T h ey  w ere 
rated, before and  after, according to  the 
sys tem  used by British Columbia 's  D epart­
m en t  of M oto r  Vehicles in examining 
drivers for licensing.

Final figures fo r  the  s tree t- traffic  test

show ed tha t those w ho  had received the 
low-dose joint had a 42-percent decline in 
driving skills. T hose  w h o  received the  high- 
dose joint had a 63-percent decline in 
driving skills.

Even the  "careful” pot sm oker w ho  
"comes dow n"  from his high before driving 
may well be a menace to himself and o thers  
o n  the  highway. O n e  and a half ounces of 
alcohol (the equivalent o t  a sho t of 
whiskey) is excreted from the  body in 
several hours .  Marijuana, on  the  o th e r  
hand, has 61 know n cannabinoids (in­
cluding 1 HC) tha t  appear to be fat soluble. 
It is speculated tha t  they collect in body 
tissue—including the  brain.

O n e  mechanism the  body uses to rid 
itself of these cannabinoids is to  allow those 
in fatty  tissue to leak slowly back in to  the 
bloodstream :o be metabolized and  ex­
creted. It takes about 2 Vi days for half the 
cannabinoids in a single joint to leave the 
body; it takes about tw o  weeks to  get rid of 
all the  cannabinoids in a single joint. As one 
marijuana researcher pu t it, 'T h o u g h  the  
high is gone, the  pot is not."

Deadly D uo

T h e  National High School Sen ior S u r ­
vey, conducted by the  Ins ti tu te  for Social 
Research at the  University of Michigan, is 
the  only national d rug-abuse  su n /ey  con­
ducted  annually. T h e  1980 survey show ed 
th a t  one  ou t of  every 11 seniors sm oked pot 
daily, averaging 3 V* joints a day. M ore  than  
half o f  the  49 percent w h o  had  sm oked 
marijuana "Usually stayed high" for  up to 
tw o  h ours  each time they smoked, and  20 
percent of those w ho  smoked pot said tha t  
they usually d rank  at the sam e time.

H o w  much of a driving im pairm ent does 
such a mix of pot and alcohol really p resen t?

In a study published in June  1980,
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M oskow itz  and M arcelline B urns, a re­
search sc ien tist at the S o u th ern  California  
R esearch In stitu te , tested  12 hea lthy  m en  
(average age 26H ) w h o  used pot n o  m ore  
than tw ice  a w e ek  and w h o  did n ot take 
other drugs. T h e  subjects perform ed a 
series o f  laboratory tasks, each related to a 
specific driving com p on en t (tracking, in­
form ation processing, and so  on ). Each 
subject w as tested  at d ifferen t tim es, under  
four d ifferent conditions. (N o  o n e  kn ew  
w h at he w as g e ttin g  at any o n e  tim e.) T h e  
conditions ranged from  low  alcohol and 
placebo m arijuana to  p lacebo a lcoh ol 
(orange juice w ith  a few  drops o f  vodka 
floatin g  on  top ) p lus o n e  m arijuana  
cigarette.

F ollow ing th is stu dy , M o sk o w itz  and 
research scien tist A lison  Sm iley  did a 
related one, but th is tim e the subjects sat in 
a driving sim ulator, w h ere  they  "drove" for  
21 m iles.

T he results o f  both  stu d ies w e re  virtually  
the sam e. T h e  "alcohol only" subjects 
sh ow ed  the w ell-recogn ized  alcohol-caused  
driving im pairm ents in reaction tim e, coor­
dination, visual perception, a tten tion  and 
inform ation processing. T h e  "pot onlys"  
had ali the sam e im pairm ents 

But the resu lts  o f  dual use o f  a lcohol and 
pot w ere, explained M osk ow itz , "essen ­
tially additive." (O n e  plus o n e  equals tw o.) 
"Driving," h e  explained, "is obviou sly  a 
m ultitask process. Y ou m ust be able to  do 
tw o  or m ore th in g s  s im u lta n e o u s ly .  
A lcohol im pairs this ability in on e  w a y , and 
marijuana im pairs it in anoth er w a y . T he  
alcohol-im paired driver tends to  con cen ­
trate on  o n e  driving e lem en t to  the  
exclusion o f ev eryth in g  else. By sticking  
close to  th e  cen ter  line for reference, the  
driver can keep th e  car from  w ea v in g  but 
m ay be totally unable to a tten d  to  any

unexpected  h ig h w a y  happening. T h e  m ari­
juana-im paired driver, o n  the o th er  hand, 
appears to have  brief total 'dropouts' in his 
driving atten tion . T h u s, taken together, 
a lcoh ol and m arijuana u n d erm in e  the  
ability o f  the driver to  process the roadw ay  
in fo rm a tio n  n ecessa ry  to  co n tro l the  
vehicle safely."

M osk ow itz  su m m ed  up both th e  stu d ies  
by saying, "D rivers under the com bined  
in fluence o f  alcohol and marijuana have a 
greatly increased likelihood o f  in itiating an 
accident."

In A u gu st 1980, Law rence S u tton , e x ­
ecu tive director o f  P ittsburgh's In stitu te  
for D river R esearch and Substance A b use, 
tested  the e ffec ts  o f marijuana and alcohol 
in a "closed" driving course. S u tto n  se ­
lected nine stu d en ts from  the U n iversity  o f  
Pittsburgh. All w ere  experienced drivers, 
pot sm okers and drinkers. Each d rove on  
four su ccessive  a fternoon s, un der four  
different "conditions":

1. pot (one joint) plus alcohol;
2. placebo alcohol plus o n e  joint;
3. placebo joint plus alcohol;
4. placebo alcohol plus placebo joint.

D uring th e  3 6  driving trials, patrolm an
D onald D olfl fo llow ed  the subjects in his 
o w n  car, n o tin g  their perform ance, w h ich  
included ex ecu tin g  com m on procedures for  
a driver's license exam ination in P en n sy l­
vania. H e "pulled over" those drivers he  
w ould have su sp ected  o f  "DUI" (driving  
under the in flu en ce)— if they  had been on  
the road.

W hen the test w as com pleted D olfi said 
to S u tton , "I g u e ss  I spoiled your stu d y . I 
only pulled o v er  drivers 15 times."

But w h en  th e  "double blind" code w as  
revealed and S u tto n  looked at the figures, a 
chill w e n t th rou gh  him . O f  the 15 incidents
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In w h ich  D olfi "pulled over" drivers, three  
stu d en ts w ere  under the "marijuana only"  
condition, tw o  w ere  under the "alcohol 
only" condition, and o n e  bad driver w as  
under the double placebo. But all n ine o f  the  
rest— 100 percent— w e re  under the alcohol 
plus marijuana condition .

T h e  results o f  Su tton 's study  are strik ing  
indeed. T h ey  sh o w  that the im pairm ents  
caused by pot plus alcohol are more than  
additive. T h ey  are sy n er g istic  O n e  drug  
p o te n ta te s  ("fires up") the other. O n e  plus 
o n e  equals three or fo u r  on  the im pairm ent 
scale.

A further sob ering  fact is that i f  th ey  had  
been on  the h igh w ay , n on e o f  th ese  drivers 
could have been prosecuted  for DU I since  
th ey  had such  a low  blood-alcohol-concen- 
tration level and since there is, as ye t, no  
viable roadside test for  the pot-h igh  driver. 
All 15 "pulled over" for DUI by D olfi wouH. 
therefore, have been "hom e free"— unless, 
o f  course, they  had injured or killed 
th em selves or o thers.

W hat C a n  B e D o n e?

In addition  to h o rren d o u s p erson a l 
co sts  in w recked  and lo st liv es, w h a t are  
th e  dollar c o sts  o f  th e  e v er -m o u n tin g  
h ig h w a y  m ayhem ?

A ccord in g  to  a stu d y  pu blished  in A pril 
1 9 8 1 , "O n ly  cancer  o u tran k s m o to r-  
v eh ic le  crash d ea th s and in juries in dollar  
c o sts  to th e  n a tio n . T h e  killing and  
in juring o f  p eop le  o n  th e  h ig h w a y s can  be 
co n se r v a tiv e ly  e stim a ted  as c o st in g  th e  
U n ited  S ta te s  so m e  S20 billion ann u a lly  in 
w a ste fu l, u n p ro d u ctiv e  ex p en d itu res, in ­
clu d ing  $ 6 .7  billion in m edical, reh ab ilita ­
tion  and o th e r  d irect outlay ."

W illiam  H addon, Jr., M .D ., p resid en t o f  
th e  In su ran ce  In stitu te  fo r  H ig h w a y  
S a fe ty , w h ich  sp o n so red  th e  4 2 0 -p a g e

rep ort, p o in ts  o u t, "W ith th e  appearance  
o f  th is  s tu d y , public policy  m akers m u st  
face th e  im m en sity  o f  th is  traged y  in 
term s o f  its  bu rd en  o n  th e  national 
e c o n o m y — and, it  is h o p ed , d o  so m eth in g  
a b o u t it."

A t th is  tim e, m o st public policy m akers  
h a v e  d o n e  v ery  little  a b ou t it. A  fe w ,  
h o w e v e r , are tak in g  ste p s , at least a long  
th e  a lco h o l/d r iv in g  ro u te .

R ep . M ich ael B arnes (D -M D ) and 50  
o th e r  m em b ers o f  th e  H o u se  o f  R ep resen ­
ta tiv e s  h a v e  in trod u ced  a bill (H R  24 8 8 )  
ca llin g  for  a m and atory  se n te n c e  o f  at 
lea s t ten  days' co m m u n ity  serv ice , p lus  
f in e s , p articipation  in a lco h o l-tr ea tm e n t  
o r  tra ffic  sa fe ty  program s, and m and atory  
l ic e n se  su sp e n s io n  fo r  u p  to  o n e  yea r  for  
f ir s t -t im e  d ru n k -d riv in g  o f fe n d e r s— and  
fo r  rep ea t o ffen d e rs , th e  sam e, p lus  
m a n d a to ry  se n te n c in g  o f  a t lea st ten  days' 
im p r iso n m e n t and su sp e n s io n  o f  driver's  
lic e n se  fo r  at least o n e  year. A n identical 
bill (S  6 7 1 ) ha3 b een  in tro d u ced  in th e  
S e n a te  by S en . C la ib o rn e  P ell (D -R I).

C a n d y  L ig h tn er  o f  Fair O ak s, C ali­
fo rn ia , has fo rm ed  a n a tio n a l org a n iza tio n  
called  M A D D — M o th e rs  A g a in s t D run k  
D r iv e r s .  " A s it  s ta n d s  n o w ,"  sa y s  
L ightner, "drunk-driving m anslau ghter  is a 
socially  acceptable form  o f  hom icide. T hat is 
w h y  w e  are M A D D !"

T h e  organization  has so m e  3 2  chapters in 
sev en  sta tes. T h ey  w ork  to  alert the public 
to  th e  ser io u s co n seq u en ces o f drinking and 
driving, as w ell as to  educate victim s of  
drunk drivers and oth er  concerned  citizens  
as to  w h a t they  can do to  help  reso lve the  
problem  in their sta te  and com m u nity .

O n e  sta te  that has taken a g iant step  
forw ard o n  the m arijuana/driving front is 
M in nesota . In m any sta tes an open  liquor 
b ottle  in th e  car o f  a DU I is considered prima

1



facie evidence o f a crime. In M innesota, 
there is also an "open baggie" law. Anyone 
w ith  any marijuana in the car— whether 
smoking it or no t— is considered to have 
comm itted a crime. I f involved in an 
accident or d riv ing recklessly " in  a serious 
way," he or she Is treated w ith in  the 
crim inal-justice framework. First offenders 
who have not endangered anyone must 
attend a mandatory "po t course" on the 
hazards o f marijuana w ith  emphasis on pot- 
impaired driving.

A second-possession offense usually 
means a fine o f up to $ 5 0 0  and incarcera­
tion fo r a series o f weekends in a county jail 
o r w o rk farm. But o f the 9 0 0 0  firs t- 
offenders who have gone through the fou r- 
to  s ix-hour course, on ly 22 have been 
arrested a second time.

For m ore in form ation  on  th is aw ard- 
w in n in g  "m andatory pot course,"  w rite  
Bruce B om ier, D irector, M in n eso ta  Insti­
tu te , 2 8 2 9  V ern d a le  A v e n u e , A n ok a , 
M in n eso ta  5 5303 .

Th ink o f this: each man, woman and child 
in the United States can expect to be inaca r 
crash once every ten years. Since any o f us 
can be imperiled at any time by the most 
deadly drug-related disease of all— Death 
on the "H igh "-w ays— it behooves us to do 
what we can to halt this menace.

Copies available from 
A lan B. Mackall 

12204 Piscataway Road 
C lin ton, Maryland 20735  

(301) 2 9 2 -3 9 1 7

Legal Limbo

The d runk driver usually finds it hard 
to hide his condition i f  stopped by the 
police. But the pot-h igh driver often has 
the ability to "hide tne high"— to collect 
himself, "come down" and carry on a 
normal conversation w ith  a police o f f i­
cer and thus escape detection, making 
enforcement all the more difficu lt.

Also, w ith  alcohol, we have the 
roadside "breath test" as a deterrent. 
Every state has specific laws so that the 
d runk drive r can be defined and, if 
warranted, prosecuted. For marijuana 
intoxication, however, we have no road­
side test.

In M arch 1980, an inexpensive, reli­
able m eth od  w as finally perfected for  
detecting  cannabinoids in urine. Accord­
ing to  th e  N ational In stitu te  on D rug  
A buse's R esearch T ech n o lo g y  Branch, 
"T he cannabinoid te st  can determ ine in 
6 0  secon d s, w ith  95-p ercen t accuracy, 
th e  p resence o f cannabinoids in the  
urine for up to  48 h ou rs after a joint has 
been sm oked."

This is a step in the righ t direction. 
Many hospitals and private clinical 
laboratories have the facilities fo r run­
ning the test, and now at least physicians 
and parents can be alerted about pot 
problems w ith  youngsters. But un til a 
roadside test is available to highway 
police, we are in a legal limbo in which no 
d rive r can be prosecuted fo r being 
marijuana intoxicated.
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STATEWIDE ACTIVITIES

January 1, 1986 

thru 
June 30, 1987

Type of Drug

DRUG SEIZURES 

Quantity Street Vali

Cocaine 87.2 pounds £8,573,326

Marijuana 626 pounds 2,527,950

Marijuana plants 3,649 866,190

Hashish 520 grams 9,912

Amphetamines 622 tablets 9,394

Mushrooms .137 grams 1,470

Heroin 90 grams 50,642

Dilaudid 697 tablets 54,180

Look-a-likes 807 dosage units 1,986

LSD 4,595 dosage units 26,580

Other Drugs 63,530

TOTAL £12,185,160

Cash

NON-DRUG SEIZURES 

£393,076

Vehicles (13) 101,845

Property 496,720

TOTAL £991,64i

SOURCE: State of Alaska Department of Public Safety/Scientific Crime Detection
Laboratory. George M. Taft, Jr., Laboratory Director. 5500 East Tudor 
Road, Anchorage, Alaska, 99507; (907) 269-5740.



People who didn’t say no
Hospilal emergency rooms are Ihe 
MASH units of the drug wars, 
places where rheloric is irrelevant 
and "cool" turns deadly. In 1986, 
for Ihe first time, the number of 
cocaine-related visits passed 
those from any other cause.

Drug-related emergency-room visits 
in 1986 and change since 1983—
____________________ VISITS CHANGE
Atlanta................  2,045 Up 22%
Baltimore............  2,703 Up 19%
Boston................ 2,757 Up 7%
Buffalo................. 1,442 Down 25%
Chicago............... 6,873 Up 40%
Cleveland 2,143 Down 8%
Dallas..................  3,037 Up 106%
Denver................... 3,154 Up 19%
Detroit................ 11,865 Up 21%
Indianapolis  1,114 Down 24%
Kansas City........  1,940 Up 32%
Los Angeles 10,894 Down 5%
Miami   '-,616 Down 1%
Minneapolis.........  2,373 Up 39%
New Orleans....... 2,552 Up 11%
New York..............15,484 Dc vn 31%
Norfolk................ 796 Up 20%
Oklahoma Citv 93d Ijn 23%
Philadelphia........  7,178 Up 20%
Phoenix...............  3,305 Up 52%
SI. Louis..............  2,276 Down 2%
San Antonio........  1,821 Up 45%
San Diego...........  2,489 Up 20%
Seattle.................  2,621 Up 17%
Washington, D.C. 6,240 Up 65%
Note Figures a/c for metroptflan areas.

Emergency-room visits involving 
particular drugs In 1986 and 
change since 1983—
_____________________VISITS CHANGE
Cocaine 24,847 Up 245%
Alcohol with

other drugs....... 21,801 Down 15%
Heroin or

morphine.......... 15,832 Up 23%
Tranquilizers  7,653 Down 30%
PCP, PCP 

combinations .. 6,421 Up 3%
Marijuana  6,046 Up 8%
Acetaminophen ... 5,591 Up 26%
Aspirin  5,589 Dowr. 14%
Ibuproten 2,491 Up 201%
Methadone  1,993 Down 8%
Over-the-counter

sleep a id s  1,850 Down 3%
Amphetamines.... 3.475 Down 8%
Codeine  1,038 Up 4%
LSD   1,002 Down 4%
Caffeine    459 Up 72%
Ampicillin    409 Down 15%
Hashish  256 Up 42%
Mescaline  199 Down 35%
Insulin  151 Down 64%
Mushrooms  114 Down 2%
Glues  107 Down 25%
Note A sampling ot 744 hospital emergency rooms 
reported in 1986 and 7CO w 1983. Figures lor tndmdual 
drugs Include those used m comfcnat-on «nth oL%er 
drugs. VisjIs due to alcohol alone are not available. 
USMWR—Basic data National Institute on Drug Abus*

U .S .NEW S & WORLD REPORT. M arch 21. 1988



LEGALIZATION O'-' DRUGS WOULD AT ONCE BE POLITICALLY DEADl
« •

— S e c t i o n  O n e :  P a g e  i . .   ...............................
T H E  S U N D A Y  S T A R 4 .E D G E R ,  J u n o  5,  I t t *

  I

Legalizing drugs holds litfle appeal in Europe
LONDON (A Pf-T h e  debate ta the the Allan tic favor even tougher drag 
si Slates over legalization of drags . laws, Respite claims that severity only 
ring little Impact in Western Eu- aggravates the problem.
. Mast governments oa this side of Support for legalizing drags ap-

Geraldine Silverman, Legislative 
Liaison

New Jersey Federation For Drug Free 
Communities 

23 Audubon Court 
ShoTt Hills, N.J. 07078

1-201-376-8927

NORML set up it7s base in Rotterdam, 
Holland and now has representatives 
in 10 countries! They are carefully 
watching the efforts of politicians 
like our Mayor's Barry of Washington, 
D.C. and Schmpke of Baltimore, Md. 
and NORML'S efforts in the U.S.

CUTTING THE DEMAND IS OUR GREATEST 
HOPE.

pears confined to certiln European 
law- enforonent officers and drag-re- 
habllitation workers, who ante that 
harsh laws encourage crime, help 
spread AES and do little to cure ad­
dicts.

Just two years after the European 
Parliament narrowly rejected a pro­
posal to legalize marijuana, no govern­
ment or major political party in Eu­
rope is ca Jing for legalized drugs.

In Norway, “there is massive and 
unambiguous support in the Parlia­
ment. in the administration and In the 
population for our official hard-line 
policy," said Ketil Bentzen, the govern­
ment's adviser on drugs.

“A politician who would bring up 
legalization of drags would at once be 
politically dead," Bentzen said.

A 1986 report by the European 
Parliament laid heroin abuse has be­
come “an epidemic of serious propor­
tions’* since the-mid-H7 8s. and it esti­
mated that there were 1.5 million 
heroin addicts in the 12-natlou Europe­
an Economic Community.

"The rapidity with which hard 
dregs, particularly heroin, have taken 
hold on all Western European nations is 
alarm ingthe report said. It predicted 
a similar explosion in cocaine use.

The Parliament concluded that re­
laxed drug laws would encourage more 
addiction.
j The debate over decriminalization 

seems to be gaining mom entiim from a 
campaign for repeal of drag laws ia t ie  
United States, where several congress­
men and mayors have suggested that 
the war on drugs is a losing battle.

« For example, the Paris weekly 
Journal du Dimanche published read­
er reaction to an article by Baltimore 
Mayor Kurt Schrooke in the Interna­
tional Herald Tribune. Schmoke baa 
proposed congressional hearings on 
wbetiter decriminalizing narcotics c a  
reduce drug-related crime.

The French newspaper found few 
In favor of relaxing the cam try's drug 
laws.

But It quoted Georges Asap, prose­
cutor in the southeastern city of Va­

lence, as saving: ‘In  less than flee  
years, the decriminalization of ail 
drags will be a reality. Simply because 
one can’t do otherwise. It’s been 30 
years now I've been putting people in 
prison for using or selling drugs, know­
ing all along it served no purpose.”

Because of its relaxed attitude to­
ward drugs, the Netherlands has be­
come a haven for foreign addicts, espe­
cially those from West Germany and- 
Italy.

Amsterdam alone has an estimat­
ed 7,000 jnnkies and drag abuse has 
become so entrenched that a bus circu­
lates through the capital distributing 
free methadone. Addicts have their own
iminn.

. Although police turn a Mbtd eye to 
marijuana, authorities are reluctant to 
legalize drags outright.

Utrecht's police commissioner,
, Jam "Wlarda, argues that legalizing  
drags would reduce crime 1mt says the 
Netherlands could not take such a step 
unless neighboring runtries did the 
same.

Last year, the European Move­
ment for the Normalization of Drug 
Policy was set up in the Dutch city of 
Rotterdam to muster support for legal­
ized drags. It now has representatives 
In 10 countries.

The group’s British representative 
Is Dr. Russell Newecmbe, a researcher 
inr tbs Regional Drag Training and In­
formation Center in the north west port 
city of Liverpool, which has oneed Brit­
ain's worst drag problems.

Newcombe said In an Interview  
that the group wants first to remove 
penalties for possession. It ultimately 
hopes to persuade governments to ra­
tion supplies to addicts.

“we hare patiently failed fa ocr 
efforts over the past two decades to 
■prevent the nse of Illegal drags,'* New- 
combe said. “More importantly, we 
have failed to prevent the kinds of 
problems Illegal drugs can lead to. 
Problems like AIDS and crime are oot 
doe to drugs, but to the fart that drop  
are Illegal and users are driven under­
ground." t
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SOJPCE: School Team Approach to Prevent and Reduce alcohol and Drug Abuse by the

City and Borough of Juneau School District, April 30, 1984.

N A R R A T I V E  S T A T E M E N T  C o n t i n u e d

I M F

C ar en Ro b i n s on , E x e c u t i v e  D i r e c to r

A id in g W om en  f r o m  A b u s e  a nd  Rap e E m e r g e n c i e s

Cit y and B o r o u g h  of  J u n e a u

P. 0. Box 80 9

June au,  A la sk a  9 9 80 2

Phone: 9 0 7 - 5 8 6 - 6 6 2 3

"St at i s t i cs  I n di ca t e  that n e a r l y  8 0 %  of all d o m e s t i c  v i o l en ce  

crime s a re a l c o h o l / d r u g  r e l a t ed ."

"The D e p a r t m e n t  of Law, Criminal J u s t i c e  P l an n i n g  A g e n c y ' s  1981 

Cr ime  in A l as ka  R e p or t  pr es e n t s  f u r t h e r  e v i d e n c e  tha t alcohol a b u s e  

is one of the m a j o r  p r o b l em s f a c i n g  y o u t h  today. The r epo rt  states 

that alcohol and  d r u g  r el a te d  cr i m e s  c o m p r i s e d  5 3%  of the s t a t e w i d e  

ar re st s  f o r  1981, a n d  that j u v e n i l e  a rr e s t s  w e r e  up to 19% f r o m  

1980, w i t h  p o s s e s s i o n  of m a r i j u a n a  a c c o u n t i n g  for  o v e r  8 5 %  of all 

j u v e n i l e  a r r e s t s ." '

The J o h n s o n  H um a n  R e s o u r c e  C e n t e r  ( J u n e a u ) . . .shows that f r o m  M a rc h  

24, 1982, until M ay  11, 1982, t w e n t y - f i v e  j u v e n i l e  o f f e n d e r s  w e r e  

' i n c a r c er at ed  a nd  t h i r t y - f o u r  j u v e n i l e  r e f erra ls wer e made; ma n y  of 

these w e r e  for m i n o r  c o n s u m in g  a n d  p o s s e s s i o n  of drugs.

n r . o T i

W a l t e r  Maj o r os , E x e c u t i v e  D i r e c t o r  

211 Fourth S tr eet , # 304 

Ju neau , A la sk a  99801 

Phone: 9 0 7 - 5 8 6 - 3 5 8 5

"Alaska has one o f  the h i g h es t rates o f  alcchol us e in the c ou n t r y  

and S o u t h e a s t  A l a s k a  has the h i g h e s t  a l coh ol rate in A l a s k a . "

I CENIRAL' C O U N C I L  t L ' I N G T T f l N O A l l J A  I N b l A F l R M s  OF A L A s k A  l

Joh n Hope, P r e s i d e n t  

One S eal ask a Plaza, S ui te  20 0 

J unea u, Ala s k a 99801 

Phone: 9 0 7 - 5 8 6 - 1 4 3 2



A L ASK A COUNCIL ON DOMESTIC V I O L ENCE AND SEXUAL ASSAULT 
USE OF A L C O H O L  OR DRUGS AT THE TIME OF ABUSE

Victim's Use of Al coh o l / D r u g s  at Time of Abuse
Reported by New Domest ic 

FY87
Violence Victims

Alcoho l / D r u g s  Used: 
No Alcoho 1/Drugs Used: 

U n k n o w n : 
T o t a l :

V i c t i m’s
Reported

Use of 
by Neu

N urD hec-Q f-V icIiiD S  
325 

1074 
744 

2143

Alcoh o l / D r u g s  at Time of Abuse 
Domestic Violence Perpetrators 

FY87

Esccsoiaae
15
50
35

A l c ohol/Dr ugs Used: 
No Alcoho 1/Drugs Used: 

U n k n o w n : 
T o t a l :

N um b£c_Q £_V icticD s
128
222
268
618

EscceQiaae
21
36
43

Perpetrator' s Use of Al cohol/Drugs at Time of* Abuse 
Reported by Neu Domestic Violence Victims

FY87

Alcoho 1/Drugs Used: 
No Alcoho 1/Drugs Used: 

U n k n o w n : 
T o t a l :

NUQ)beci_Q£_PerEs
958
467
718

2143

P e r c e n t a g e
45
22
33

Perpetrator's  Use of Alcoho l / D r u g s  at Time of Abuse 
Reported by N ew Domestic Violence Perpetrators

FY87

Alcoho 1/Drugs Used: 
No Alcoho 1/Drugs Used: 

U n k n o w n : 
Total :

NutDhec_n£_Eeces
186
196
236
618

Eeceeoiase
30
32
38

NOTE: Alcohol and other drugs are luirped into one category and not broken out
into specific drug substances.
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Treatment of

Marijuana Dependence: 

Preliminary Results
ROBERT S. STEPHENS, PH.D.

ROGER A. ROFFMAN*; ROBERT S. STEPHENS*; 
EDITH E. SIMPSON* & DANIEL L. WHITAKER*

Despite the continuing popularity of marijuana in the 
United States, very little of the scientific literature on this 
drug focuses on the treatment of dependence. This may be 
a consequence of several factors: (1) a belief that chronic 
marijuana use rarely occurs in the absence of concurrent 
alcohol or other drug abuse; (2) an assumption that the mild 
physiological withdrawal symptoms preclude the likeli­
hood that chronic smokers will need or seek treatment; (3) 
an inference from the past decade’s declining use rates that 
the pool of potential clientele for specialized treatment is 
disappearing without intervention; or (4) a supposition that 
the treatment of marijuana dependence requires no unique 
clinical attention.

MARIJUANA VERSUS 
MULTIPLE DRUG DEPENDENCE

Available data tend to support the assumption that 
marijuana dependence rarely occurs without concurrent 
abuse of alcohol or other drugs. Most (83%) of the hospital 
emergency room mentions of marijuana in a sample of 
NIDA-monitored hospitals nationwide (NiDA 1986) in­
volved marijuana use in combination with one or more 
other substances. Surveys of drug abuse treatment clients 
in New York (Kleinman et al. 1984) and interviews with 
marijuana smokers who responded to advertisements 
(Rainone et al. 1987) failed to identify more than a handful

•School of Social Work, University of Washington.
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of Social Work, University of Washington, 4101 15th N.E., Seattle, 
Washington 98195.

of “pure” marijuana smokers when the criteria used to 
select “marijuana only” category excluded people who had 
ever used three or more illicit drugs in their lifetimes.

However, piiot work conducted by Roffman and 
Barnhart (1987) led to quite different conclusions. An 
anonymous telephone survey, conducted in Seattle in late 
1984, assessed the potential unmet need for marijuana 
treatment services. Public service announcements placed 
in the local media conveyed the message that a University 
of Washington researcher wanted to talk anonymously 
with adults who used marijuana and were concerned about 
their use. No incentives were offered. Within a period of 
two weeks, 225 interviews were completed utilizing a 29- 
ilem interview schedule. The researchers classified 73.8 
percent of the callers as being currently adversely involved 
only with marijuana. Current multiple drug abusers com­
prised 18.2 percent of the sample. The remaining eight 
percent were not currently abusing any substance.

ABSENCE OF 
NEED FOR TREATMENT

It might be expected that chronic marijuana smokers 
who are not currently abusing other substances will not 
need or seek treatment because the physiological with­
drawal symptoms, if they occur at all, are mild (Nowlan & 
Cohen 1977; Jones, Benowitz & Bachman 1976). To the 
contrary, nearly all (91.6%) of the callers in the Roffman 
and Barnhart study (1987) were defin.'tely (68%) or possi­
bly (23.6%) interested in participating in treatment if it 
were available.
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POTENTIAL POOL OF 
SUBJECTS IS DISAPPEARING

It is likely that the number of marijuana dependent 
peopleis declining along with the decline in overall use. An 
estimated 11 percent reduction in the number of current 
users from 1982 to 1985 (NIDA 1985) is consistent with a 
similar downward trend in the amount of the drug con­
sumed. The National Narcodcs Intelligence Consumers 
Committee (1987)—a policy analysis group of federal 
agency reprcsentadves formed in 1978 to coordinate the 
collecdon, analysis, dissemination and evaluation of drug- 
related intelligence—reported that the 10.3 million pounds 
of marijuana consumed in 1985 represented a four percent 
reduction from 1982. The NIDA-sponsored annual sur­
veys of high-school seniors (Johnston, O’Malley & Bach­
man 1986) also indicated a reduction in use.

The National Household Survey on Drug Abuse 
(NIDA 1985) suggested that 18.2 million people in the 
U.S. are current users of marijuana (i.e., used at least once 
in the month preceding the survey). Weller and Halikas’ 
longr adinal surveys (1980) of marijuana users, employing 
diagnostic criteria adapted from the National Council on 
Alcoholism (1972) criteria for diagnosing alcoholism, es­
timated that 9.3 percent of current users become depen­
dent. Therefore, an estimate of the number of currendy de­
pendent marijuana users in the U.S. would be 1,692,600 in­
dividuals. These data suggest that the residual population 
of users possibly needing treatment is substantial.

UNIQUE FOCUS UNWARRANTED •

Typical callers in the telephone survey (Roffman & 
Barnhart 1987) were in their early thirties, having begun 
marijuana use on average some 15 years before in the early 
1970’s, when use rates were rapidly increasing and 
counterculture movements were at their peak. It is likely 
that Ihe use of marijuana was once, and possibly continued 
to be, symbolic of deeply held political and cultural values 
of the time. The cessation of marijuana use in these indi­
viduals may therefore have presented a greater disruptive 
threat to personal identity than the same process would 
have been in those who began using marijuana in another 
historical era. The establishment of a program uniquely 
focused on marijuana dependence may overcome resis­
tance to seeking help in individuals whose perceptions of 
themselves were influenced by the political and cultural 
happenings of the early 1970’s and who do not see them­
selves as members of a larger, multiple drug abusing group.

The present study was designed to determine whether 
or not marijuana dependent individuals could be recruited 
and effectively treated. The study compares the effective­
ness of a rclapse-prevention-orientcd cognitive-behav­

ioral model with a more traditional nonbchavioral ap­
proach emphasizing social support and group discussion. 
The present report includes findings concerning one- 
month posttrcatment outcomes.

METHODS

Subjects
The subjects were 84 men and 26 women (mean 

age=32.50 years; range=18 to 62 years) recruited from the 
Seatde metropolitan area in the winter of 1987. They were 
derived from a larger sample of 205 potential participants 
who responded to media announcements and news stories 
publicizing a program designed to help adults stop their 
marijuana use.

Inclusion criteria were that participants be at least 18 
years of age and have used marijuana at least 50 times in the 
past 90 days. Exclusion criteria included (a) concurrent— 
in the past 90 days—abuse of alcohol or drugs other than 
marijuana, (b) ongoing participation in a treatment pro­
gram for marijuana, alcohol or other drug abuse—self-help 
groups, such as Alcoholics Anonymous, were not consid­
ered to be treatment for the purposes of eligibility, or (c) 
severe psychopathology suggesting the need for more 
comprehensive treatment programs. Of the 205 potential 
participants, 43 (21%) were ineligible for a variety of 
reasons: five (2%) had not used marijuana with sufficient 
frequency in the past 90 days; 36 (18%) were abusing 
alcohol or other drugs; one (0.5%) was already in treatment 
for alcohol or other drug use; and one (0.5%) evidenced 
severe psychological distress. Another 52 (25%) potential 
subjects failed to complete the baseline assessment proce­
dures.

Study Design
These subjects constituted the first of two cohorts who 

participated in this treatment-outcome study. Eligible 
subjects were blocked on sex and random ly assigned to one 
of two treatments: Relapse Prevention (RP; n=54) or 
Social Support (SS; n=56). Both treatments involved 10 
two-hour group sessions spaced over 12 weeks. Two 
additional "booster” sessions occurred for all groups at the 
three- and six-month follow-up assessments.

Assessments of drug use and related inlrapcrsonal and 
interpersonal variables occurred pretreatment, at the final 
session, and at one, three, six, nine and 12 months posttrcat- 
mcnt Urine samples were also collected from subjects at 
the three- and six-month group assessments and were 
analyzed for the presence of cannnbinoid and other drug 
metabolites.

Posttrcatment estimates of the subjects’ alcohol and 
other drug use were also obtained from collateral verifiers. 
This paper presents data collected through the one-month
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posttrcatment assessment only.

Procedures
Pretreatment. Each potential participantattended two 

group-orientation and assessment meetings where the 
details of participation were explained, informed con rent 
was obtained, eligibility determinations were completed, 
and baseline data were collected. Participants were told 
that a refundable S50 deposit would be required to reserve 
a place in one of the treatment groups, with S10 refunded 
at each of the posttreatment assessments. Refunds were 
contingent only on completion of posttreatment question­
naires. In addition, each subject was required to identify a 
collateral verifier who was contacted independently in 
order to obtain informed consent for participation.

Treatment. Treatments were conducted in groups of 
12 to 15 subjects and led by four male-female cothcrapist 
teams (two RP teams and two SS teams). Therapist teams 
conducted only one type of treatment in order to maximize 
therapist enthusiasm for the approach. Treatment groups 
met weekly for the first eight weeks and biweekly the last 
four weeks in order to fade out treatment. All treatment 
sessions were audiotaped in order to validate treatment 
delivery.

The RP condition was a cognitive-behavioral inter­
vention based on the premise that the process of overcom­
ing drug dependence necessitates first understanding the 
circumstances that might lead to relapse, and then develop­
ing effective skills to cope with those circumstances 
(Marlatt & Gordon 1985). Subjects were instructed in 
procedures for monitoring and analyzing marijuana usage 
and urge patterns as well as their antecedents, with subse­
quent emphasis on selecting and practicing coping behav­
iors and cognitions. For example, role playing was em­
ployed in demonstrating assertive responses to temptations 
presented by others and in countering negative self-talk 
about the possible unpleasant consequences of ceasing 
marijuana use. The therapists taught the subjects about 
apparently irrelevant decisions that an individual might 
make while in the process of relapsing, and steps that can 
be taken to avoid setting up a “slip."

Moreover, cognitive responses to self-blame and un­
productive attributions commonly associated with slip­
ping were covered both in lecture and in training. Frequent 
debriefings of past high-risk situations and systematic 
planning for anticipated difficult circumstances assisted 
subjects in adopting a self-study approach to behavior 
change. The RP condition incorporated training in relaxa­
tion techniques, behavioral rehearsal in soliciting social 
support, and an emphasis on making lifestyle changes that 
would facilitate being successful in stopping marijuana 
use. Numerous homework assignments and summary 
handouts augmented the work in each session.

The premise underlying the SS inter.ention was that 
the process of overcoming drug dependence necessitates 
purposeful efforts to obtain and make use of support from 
other people. Subjects were assisted in differentiating the 
types of support that were both desirable and likely to be 
available from specific people within the treatment group 
and in the individual’s social network. Considerable dis­
cussion was devoted to steps that might be taken in seeking 
and utilizing social support. Many of the themes dealt with 
in the RP condition (e.g., dealing with mood swings, 
faltering in motivation, and relating with peers who con­
tinue to smoke marijuana) were also introduced in the SS 
condition, although SS group leaders facilitated discussion 
rather than the provision of behavioral and cognitive skill 
training.

Subjects in both treatment conditions were asked to 
cease smoking marijuana by the fourth group session, 
although some individuals had stopped earlier. Sugges­
tions were given in both groups for steps that could be taken 
in preparation for quitting.

Posttreatment. Questionnaires that assessed weekly 
alcohol and other drug use for the posttreatment period, 
participation in subsequent treatment, changes in social 
support and attributions regarding marijuana use, and 
relapse experiences were completed by subjects one month 
following die final treatment session. Similarly, collateral 
verifiers completed a brief questionnaire about the sub­
jects’ marijuana and other drug use in the past month.

Measures
Inaddition to demographic variables, theremainderof 

this article will present analyses of the following measures:
Drug use. On a pretreatment questionnaire, subjects 

indicated if they (a) had ever used, (b) had ever been 
dependent or had problems because of their use, (c) had 
used in the past 90 days, and (d) were currently physically 
or psychologically dependent on each of 12 drugs and drug 
categories. Additional marijuana use history measures 
collected pretreatment included age at first use, age of first 
daily or near-daily use, the total number of years of use, the 
number of serious attempts at quitting or greatly cutting 
back use, the longest period of time they were successful in 
abstaining or cutting back use, and their goal regarding 
future marijuana use.

In order to assess the nature and extent of current 
problems associated with marijuana use, 25 items from 
Skinner’s (1986) Drug Abuse Screening Test (DAST) 
were modified by substituting the word “marijuana" for the 
word “drug(s)’’ and by removing the term "ever." Seven 
additional items were added to this list in order to belter 
assess interference with school, financial difficulties, 
memory loss, diminished self-confidence, and procrasti­
nation related to marijuana use. Subjects indicated whether
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TABLE I
N U M B ER  O F  S U B JE C T S  E V E R  AND C U R R E N T L Y  IN V O LV ED  

W ITH  D R U G S O T H E R  T H A N  M A R IJU A N A  (N=110)

Drug Ever Used Ev er Dependent On Used In Past 90 Days
(n) <%) (n) (% ) (n) <%)

Heroin 22 20 4 4 0 0
Methadone 5 5 0 0 0 0
Other opiates 36 33 4 4 2 2
Cocaine 108 98 24 22 24 22
Barbiturates 55 50 3 3 1 1
Tranquilizers 67 61 3 3 2 2
Amphetam in.es 87 79 7 6 8 7
Hallucinogens 100 91 7 6 8 7
Alcohol 109 99 20 18 69 63
Tobacco 94 86 51 46 47 43
Caffeine 102 93 44 40 79 72

or not they had experienced each of 32 items in the past 90 
days and a total marijuana problems index was created by 
summing responses that indicated adverse consequences 
of marijuana use. In addition, a DAST score was computed 
from responses to the original items for comparison across 
drug abuse studies.

Changes in self-reported marijuana use pre- and 
posttrcatment were assessed in the following ways: (1) the 
number of days in the prior period in which marijuana had 
been used at least once; (2) the number of times on a five- 
point scale marijuana had been used during a typical day of 
use; and (3) a weekly use index compiled from a retrospec­
tive diary of marijuana and other drug use (calendars were 
provided with the diary to assist subjects in reconstructing 
their usage patterns before estimating the number of times 
they used each of the substances each week of the specified 
period).

At one-month posttreatment assessment, the collat­
eral verifiers categorized the subjects as nonusers (absti­
nent), occasional users (used marijuana once in a while, but 
not on a daily basis), or as regular users (used daily or 
almost daily) of marijuana during the month since treat­
ment ended. Collaterals estimated the number of days the 
subject used marijuana in the past 30 days and the typical 
daily frequency of marijuana use on the same scale used by 
subjects. Collaterals also indicated whether the subject had 
used each of the drugs contained on the retrospective 
diaries during the posttreatment period.

Treatment validation. Subjects completed scales after 
the fifth session and at the final treatment session, which 
allowed for a comparison of treatments on nonspecific 
therapeutic dimensions. Subjects rated their confidence in

being able to abstain from marijuana use, their likelihood 
of recommending the treatment to someone else, the help­
fulness of the treatments, and the therapeutic qualities of 
the group leaders. In order to discriminate treatments, 
subjects estimated the frequency of 19 cotherapist behav­
iors, treatment components, and group experiences de­
signed to tap themes and processes specific to each of the 
treatments. Finally, subjects were asked about the fre­
quency of attendance at any other treatment programs for 
drug or mental health issues during and after the marijuana 
cessation treatments in order to assess confounds in the 
interpretation of outcome data.

RESULTS

Pretreatment
Demographic characteristics suggest a largely func­

tional sample of subjects of moderate socioeconomic 
status. The mean age was 32.5 years. A little more than half 
of the subjects (56%) were married or living with a partner, 
and 85 percent were employed. The mean annual income 
of employed subjects was $23,333. Overall, subjects had 
completed an average of 14.24 years of education, and 46 
(42%) held some type of college degree. Only 16 (15%) of 
the subjects had not completed high school and 11 of these 
individuals (10%) had qualified for a high-school equiva­
lency diploma. Ninety-three (93) percent of the sample was 
White.

Several measures indicated substantial and chronic 
use of marijuana. The mean age of first marijuana use was 
16.11 years. Subjects had used marijuana for an average of 
15.84 total years and their mean age of “first daily orncar-
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i years. Out of the past 90 days, they 
jijuana on an average of 80.29 days. 

2) percent of the subjects reported using 
.tore than once on a typical day of use, and 55 

.ndicated that they used it four or more times on a 
J  day. Ninety-two (92) percent of the subjects re­

nted making at least one serious attempt (mean=6.74 
attempts) at quitting or greatly cutting back their marijuana 
use in the past. Their longest period of success was an 
average of 11.83 weeks. Eighty-two (82) subjects (75%) 
indicated that their personal goal regarding future mari­
juana use was abstinence.

The mean number of current problems related to mari­
juana use indicated on the 32-problem checklist was 11.12 
(range=3 to 21). Items endorsed in the problematic direc­
tion by half or more of the subjects included “friends or 
relatives know or suspect you abuse marijuana” (96%), 
“abuse marijuana on a continuous basis” (95%), “notable 
to stop using when you want to” (93%), “feel bad about 
your marijuana use" (91 %),“procrastinating on things you 
want to or should get done” (88%), “self-confidence has 
suffered” (80%), “memory loss as a result of marijuana 
use” (73%), “cannot get through the week without using” 
(68%), “experienced withdrawal symptoms as a result of 
heavy marijuana use” (54%), and “spouse or parents 
complain about your use of marijuana” (50%). These 
responses suggest that subjects experienced interference in 
social, emotional, cognitive, and physical functioning as a 
result of their marijuana use. The mean total DAST score 
was 13.31 (range=3 to 25). Only onesubject did not exceed 
a proposed case-finding score of five (Skinner 1986).

Table I summarizes subjects’ current and lifetime in­
volvement with drugs other than marijuana. Caffeine, 
alcohol, tobacco and cocaine were the most commonly 
used drugs in the 90 days before prctreatment assessment. 
Lifetime use of other drugs was substantial, with over 90 
percent of subjects reporting that they had used cocaine, 
hallucinogens, alcohol and caffeine. Only heroin, metha­
done and other opiates/opioids had been used by less than 
half of the sample. Dependence or problems related to the 
lifetime use of a drug were most common for tobacco, 
caffeine, cocaine and alcohol. Excluding tobacco and 
caffeine, 41 of the subjects (37%) experienced dependence 
or problems related to the use of other drugs at some time 
in their lives.

One-way analyses of variance (ANOVAs) were per­
formed on all continuous pretreatment demographic and 
drug use variables in order to compare subjects assigned to 
the RP and SS treatment conditions. Similarly, x2 analyses 
comparing treatment conditions were performed on nomi­
nal-level variables. No significant differences were found 
on any of these variables, suggesting that randomization 
was effective.

Treatm ent Validation
Ninety-six (96) subjects, 87 percent of the original - 

sample, completed the mid-treatment evaluation of the 
treatments as well as the group leaders. One-way 
ANOVAs performed on their data did not reveal any 
significant effects of treatment condition. On a seven-point 
scale (l=not at all confident; 7=extremely confident), 
subjects expressed confidence in their ability to abstain 
from marijuana at the time of assessment (mcan=5.18). 
Similarly, on a scale from 0 to 100 (I00=totally certain), 
subjects indicated their confidence that they would be 
abstinent from marijuana at the end of treatment 
(mean=84.94), three months after treatment 
(mean=78.39), six months after treatment (mear=76.23), 
and 12 months after treatment (mean=73.32). Subjects’ 
ratings of the helpfulness of treatment in stopping mari­
juana use on a seven-point scale (l=not at all helpful; 
7=extremely helpful) were high (mean=5.72). Similarly, 
mean ratings of cotherapists on 12 seven-point bipolar 
adjective scales (e.g., uncaring-caring, incompetent-com­
petent, apathetic-enthusiastic) were all above 5 (7-Lhe 
more positive adjective). These data suggest that both 
treatments were credible and helpful.

At the final treatment session, RP subjects rated their 
treatment significantly higher (mean=4.89; n=46) than SS 
subjects (mean=4.02; n=53) on a seven-point scale 
(7=extremely helpful) measuring helpfulness in staying 
off marijuana—F(l,97)=5.45; p<.05. These results proba­
bly reflect the RP treatment’s emphasis on actively prepar­
ing to prevent relapse.

No significant differences between treatment were 
detected in the number of sessions attended (mean=7.54 
sessions) or in the number of subjects who missed four or 
more sessions (RP=12; SS=15). Most of the reasons cited 
indicated that personal motives rather than treatment con­
tent determined nonattendance.

Eight of the 99 subjects participating in the final 
session assessment (RP=5; SS=3) reported attending alco­
hol- or other drug-related self-help groups during treat­
ment or in the four-week posttrcatment period. Similarly, 
six subjects (RP=3; SS=3) indicated that they attended 
other formal treatment programs for alcohol or other drug 
problems, and 15 subjects (RP=7; SS=8) received help for 
general psychological issues during the same period. 
These data do not appear to compromise interpretation of 
outcome data because of the even distribution of other 
treatment attendance across the RP and SS conditions.

Significant differences in treatments were detected in 
12 of 19 ANOVAs performed on subjects’ ratings of the 
frequency of various treatment components. These differ­
ences were consistent wirL the intent of the two treatment 
approaches. They characterized the psychocducational 
role of RP group leaders and the structured, activity-

Journal o f  Psychoaclivc Drugs 133 Vol. 20(1), Jan-Mar 1988



THIS DOCUMENT  
HAS BEEN REPHOTOGRAPHED  

TO ASSURE LEGIBILITY

02-576(2/77)



ROFFMAN ET AL. TREATMENT

daily use” was 19.97 years. Out of the past 90 days, they 
had smoked marijuana on an average of 80.29 days. 
Ninety-two (92) percent of the subjects reported using 
marijuana more than once on a typical day of use, and 55 
percent indicated that they used it four or more times on a 
i/pical day. Ninety-two (92) percent of the subjects re­
ported making at least one serious attempt (mcan=6.74 
attempts) at quitting or greatly cutting back their marijuana 
use in the past. Their longest period of success was an 
average of 11.83 weeks. Eighty-two (82) subjects (75%) 
indicated that their personal goal regarding future mari­
juana use was abstinence.

The mean number of c urrent problems related to mari­
juana use indicated on the 32-problem checklist was 11.12 
(rangc=3 to 21). Items endorsed in the problematic direc­
tion by half or more of the subjects included ‘‘friends or 
relatives know or suspect you abt.se marijuana” (96%), 
“abuse marijuana on a continuous basis” (95%), “not able 
to stop using when you want to" (93%), “feel bad about 
your marijuana use" (91%), “procrastinating on things you 
want to or should get done” (88%), “self-confidence has 
suffered” (80%), “memory loss as a result of marijuana 
use” (73%), “cannot get through the week without using" 
(68%), "experienced withdrawal symptoms as a result of 
heavy marijuana use” (54%), and “spouse or parents 
complain about your use of marijuana” (50%). These 
responses suggest that subjects experienced interference in 
social, emotional, cognitive, and physical functioning as a 
result of their marijuana use. The mean total DAST score 
was 13.31 (range=3 to 25). Only one subject did not exceed 
a proposed case-finding score of five (Skinner 1986).

Table I summarizes subjects’ current and lifetime in­
volvement with drugs other than marijuana. Caffeine, 
alcohol, tobacco and cocaine were the most commonly 
used drugs in the 90 days before pretreatment assessment. 
Lifetime use of other drugs was substantial, with over 90 
percent of subjects reporting that they had used cocaine, 
hallucinogens, alcohol and caffeine. Only heroin, metha­
done and other opiates/opioids had been used by less than 
half of the sample. Dependence or problems related to the 
lifetime use of a drug were most common for tobacco, 
caffeine, cocaine and alcohol. Excluding tobacco and 
caffeine, 41 of the subjects (37%) experienced dependence 
or problems related to the use of other drugs at some time 
in Iheir lives.

One-way analyses of variance (ANOVAs) were per­
formed on all continuous pretreatment demographic and 
drug use variables in order to compare subjects assigned to 
the RP and SS treatment conditions. Similarly, x2analyses 
comparing treatment conditions were performed on nomi­
nal-level variables. No significant differences were found 
on any of there variables, suggesting that randomization 
was effective.

Treatm ent Validation
Ninety-six (96) subjects, 87 percent of the original 

sample, completed the mid-treatment evaluation of the 
treatments as well as the group leaders. One-way 
ANOVAs performed on their data did not reveal any 
significant effects of treatmentcondition. On aseven-point 
scale (l=not at all confident; 7=extremely confident), 
subjects expressed confidence in their ability to abstain 
from marijuana al the time of assessment (mean=5.18). 
Similarly, on a scale from 0 to 100 (100=totally certain), 
subjects indicated their confidence that they would be 
abstinent from marijuana at the end of treatment 
(mean=84.94), three months after treatment 
(mean=78.39), six months after treatment (mean=76.23), 
and 12 months after treatment (mean=73.32). Subjects’ 
ratings of the helpfulness of treatment in stopping mari­
juana use on a seven-point scale (l=not at till helpful; 
7=extremely helpful) were high (mean=5.72). Similarly, 
mean ratings of cotherapists on 12 seven-point bipolar 
adjective scales (e.g., uncaring-caring, incompetent-com­
petent, apathetic-enthusiastic) were all above 5 (7=the 
more positive adjective). These data suggest that both 
treatments were credible and helpful.

At the final treatment session, RP subjects rated their 
treatment significantly higher (mean=4.89; n=4o) man SS 
subjects (mean=4.02; n=53) on a seven-point scale 
(7=extremely helpful) measuring helpfulness in staying 
off marijuana—F(1,97)=5.45; p<.05. These results proba­
bly reflect the RP treatment’s emphasis on actively prepar­
ing to prevent relapse.

No significant differences between treatment were 
detected in the number of sessions attended (mean=7.54 
sessions) or in the number of subjects who missed four or 
more sessions (RP-12; SS=15). Most of the reasons cited 
indicated that personal motives rather than treatment con­
tent determined nonattendance.

Eight of the 99 subjects participating in the final 
session assessment (RP=5; SS=3) reported attending alco­
hol- or other drug-related self-help groups during treat­
ment or in the four-week posttreatment period. Similarly, 
six subjects (RP=3; SS=3) indicated that they attended 
other formal treatment programs for alcohol or other drug 
problems, and 15 subjects (RP=7; SS=8) received help for 
general psychological issues during the same period. 
These data do not appear to compromise interpretation of 
outcome data because of the even distribution of other 
treatment attendance across the RP and SS conditions.

Significant differences in treatments were detected in 
12 of 19 ANOVAs performed on subjects’ ratings of the 
frequency of various treatment components. These differ­
ences were consistent with the intent of the two treatment 
approaches. They characterized the psychocducational 
role of RP group leaders and the structured, aclivity-
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T A B L E  H
M EA N  S E L F - R E P O R T E D  M A R IJU A N A  U SE  (N=97)«

Pretreatm ent Assessment
One-Month 

Posttreatment Assessment
Measure R P * .  s s , . * Total R P S S Total

Number of days of 
use in past month 27.13±4.60 26.36±5.79 26.72+5.26 8.18+10.48 12.96ill.56 10.74±11.27

Typical Daily Use 2.58± .94 2.85± .83 2.72± .89 l . l l i l . l l 1.29± 1.00 1.21± 1.05

Weekly frequency 
o f use 17.54x14.67 20J>9±17.73 19.17±1637 3.71± 6.95 5.49± 8.86 4.66± 8,04

•Data are presented only for subjects who completed the one-month posureatmcnt assessment. Typical daily use ratings were made 
on a scale where 0=not at all, l=oncc per day, 2=2 to 3 times per. 3=4 to 5 times per day, and 4=6 or more times per day.

**n=45
***n=52

oriented cognitive-behavioral appi >ach. Conversely, SS 
group leaders were seen as facilitators of discussion, rais­
ing traditional drug abuse issues and encouraging peer 
interaction.

Taken together, these data suggest that both treat­
ments were equally engaging and credible. However, they 
were distinct with respect to group processes, which al­
lowed for valid conclusions regarding the efficacy of the 
respective treatments.

Marijuana Use
Ninety-seven (97) subjects (88%), completed the one- 

month posttreatment follow-up. Thirty (30) percent of the 
respondents (n=29) reported complete abstinence from 
marijuana for the month following treatment As indicated 
by x2analyses, abstinence rates did not differ significantly 
between RP (n=16; 36%) and SS (n=13; 25%) respon­
dents. Table II presents subjects’ self-reported mean use of 
marijuana before and after treatment. A 2x2x2 
(treatment x sex x time) repeated-measures multivariate 
analysis of variance (MANOVA) was performed on the 
three marijuana use measures. Multivariate results, pre­
sented in terms of Wilks x converted to an approximate F 
statistic, revealed significant effects for time and the 
treatment x time interaction: F(3,91)=90.90, / k .0 0 0 1 ;  
F( 3,91)= 3.11,p<.05, respective'’.'.

Univariate 2x2x2 (treatment x sex x time) repeated- 
measures ANOVAs indicated that the effect of lime was 
significant for the number of days of marijuana use in the 
past month, F ( l ,9 3 ) = 2 0 7 .4 5 , / K .0 0 0 1 ;  for ratings of the 
number of uses on a typical day of use, 1,93)=169.39,

/k .0 0 0 1 ; and for the average number of uses in a week 
reported on retrospective diaries, E(l,93)=100.39, 
p<.0001. The substantial reductions in mean marijuana use 
on each of these variables regardless of treatment condition 
illustrated these effects (see Table II).

The treatment x time interact.on favoring RP was sig­
nificant only for the number of days of use in the past 
month, F ( 1 .9 3 ) = 6 .4 2 , / k .0 5 . Although there were no pre- 
treatment differences between conditions, a significant 
posttreatment difference suggesting the superiority of re­
lapse prevention was found. RP subjects had used mari­
juana on an average of 8.18 days in the preceding month, 
significantly fewer than the 12.96 average number of days 
for the SS subjects.

Collateral estimates of marijuana use were received 
from 105 collateral verifiers (RP=52; SS=53) at the one- 
month assessment Collateral and subjectcstimatesof days 
of use (r=.81 ,p<.001) and typical daily use(r=.66,p<.001) 
were highly correlated, although examination of the means 
suggested that collaterals tended to slightly underestimate 
the subjects’ marijuana use. These results indicate that the 
subjects’ self-reports of marijuana use posttreatment are 
valid when compared to collateral estimates.

OTHER DRUG USE

In order to test for changes in other drug use related to 
treatment participation, a 2x2x2 (treatment x sex x time) 
repeated-measures MANOVA was performed on the 
weekly frequency of use of 11 other drugs reported on 
retrospective diaries at prctrcaimcni, final session, and one
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month posttrcatmcnL Ihe multivariate results did not 
reveal any significant effects, suggesting that frequency of 
other drug use did not vary as a consequence of treatment, 
gender or time of assessment. The average use of other 
drugs during the posttreatment period was less than once 
per week for all drugs except alcohol (mean=2.3) and 
tobacco (mean=27.89). If alcohol and tobacco are ex­
cluded, 75 subjects (77%) did not use any other drug in the 
four weeks following treatment

Collateral reports were largely consistent with sub­
jects’ reports and further document the minimal use of 
other drugs in this sample. Again, there was a tendency for 
collaterals to underreport subjects’ drug use, which proba­
bly reflects their lack of detailed knowledge regarding 
subjects’ behavior.

CONSEQUENCES OF 
MARIJUANA USE CESSATION

A comparison of the RP and SS treatment conditions 
was performed—using x1 analyses—on subjects’ re­
sponses to the 44-item checklist assessing potential psy­
chological and physiological consequences of attempting 
to modify marijuana use. Only two analyses revealed 
significant differences between groups. RP subjects (87%) 
were more likely than SS subjects (66%) to endorse the 
item “remembered something you learned during treat­
ment and used it at the right time," x^l, N=99)=4.78, 
p<.05. SS subjects (42%) were more likely than RP sub­
jects (20%) to endorse the item“able to go to sleep at night 
more easily,” xl(l, N=99)=4.54, p<.05. Although the for­
mer effect may be related to the skill-acquisition focus of 
the RP groups, there is no apparent explanation for the SS 
treatment’s effect on sleep. Given the large number of 
comparisons and the inflation of the Type I error rate, both 
effects should be treated tentatively.

The positive consequences endorsed by 50 percent or 
more of the 99 subjects who participated in the final- 
session assessment included the following: “felt more in 
control" (87%); "felt more productive" (82%); “increased 
self-esteem” (80%); "better able to communicate with 
others” (77%); "remembered something you learned in 
treatment and used it at the right time” (76%); “wanted to 
do something new and different” (75%); “felt more ener­
getic” (73%); “improved relations with friends" (71%); 
“able to make decisions more easily” (67%); “felt more at 
ease in social situations” (66%); “improvement in mem­
ory" (65%); “felt calmer or more relaxed” (59%); “in­
creased the amount of lime spent with others" (58%), 
"better able to control temper” (51%); and "experienced 
fewer periods of depression" (50%). These positive conse­
quences indicated that subjects perceived improved social, 
cognitive, and emotional functioning as a result of modify­
ing their marijuana use.

The negative experiences endorsed by 25 percent or 
more of the subjects included the following: "periods of 
restlessness and agitation" (74%); “experienced with­
drawal symptoms” (73%); “difficulty going to sleep at 
night” (48%); “waking during the night” (44%); “felt 
tired" (43%); “felt more anxious in social situations” 
(36%); "increased mood swings” (34%); “increased peri­
ods of depression’ (32%); “experienced unusual perspira­
tion” (29%); “loss or damage to friendships" (26%); and 
"problems controlling temper” (25%). The negative con­
sequences of marijuana use cessation appeared to repre­
sent a detoxification process, although some subjects 
experienced affective and interpersonal problems that may 
have been related to preexisting deficits in personal or 
social functioning.

DISCUSSION

This project demonstrated that adult, chronic mari­
juana smokers who were not concurrently abusing other 
substances could be successfully recruited into an absti­
nence-oriented treatment program. Two models of group 
therapy were compared, one of which focused on the 
prevention of relapse utilizing a variety of cognitive and 
behavioral skill-building components, while the other 
emphasized group discussion and a focus on the acquisi­
tion of social support. Careful attention to treatment devel­
opment and therapist training resulted in treatments that 
were equivalent on nonspecific therapeutic dimensions, 
thus allowing for valid conclusions regarding the efficacy 
of the treatment-specific components. Although signifi­
cant reductions in marijuana smoking occurred in both 
conditions one month following the completior. of treat­
ment, subjects in the RP condition appeared to benefit 
more on one measure of posttreatment marijuana use. No 
evidenceof concurrent changes in alcohol orotherdrug use 
was found, either as a function of time or treatment condi­
tion. The use of collateral verifiers established the validity 
of subjects’ self-reports of drug use. Finally, the findings 
indicated that efforts to reduce marijuana use were accom - 
panied by additional positive outcomes relevant to the 
quality of subjects’ lives.

Lifetime prevalence of drug taking for this sample was 
substantial, with just over a third reporting having been 
previously dependent on or having had problems related to 
the use of alcohol or another mood-changing drug (exclud­
ing tobacco and caffeine). Despite this substantial histori­
cal involvement with drugs other than marijuana, subjects 
did notshow evidence ofcurrentproblcmatic involvement. 
These findings suggest that a significant population of 
chronic marijuana users exists independently from mul­
tiple drug abusers.

Multiple adverse consequences of heavy marijuana 
use were acknowledged, including negative effects on pcr-
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sona], social, cognitive, and physical functioning. With­
drawal symptoms were frequently mentioned in both pre­
treatment and posttreatment assessments of the conse­
quences of marijuana use and its cessation. Agitation, 
difficulty sleeping, and mood disturbances frequently 
occurred in conjunction with efforts to modify use. The 
extent to which these consequences resulted from a physio­
logical withdrawal process cannot be addressed by the 
present data, but they have been established previously 
(Nowlan & Cohen 1977; Jones, Benowitz & Bachman 
1976). Regardless of origin, these results further document 
a potential obstacle to marijuana cessation that may in­
crease the need for treatment in individuals attempting to 
modify use.

Over 200 people expressed interest in this program in 
only six weeks of recruitment; of these, 110 were put into 
treatment. Three months later another 200 potential par­
ticipants responded to recruitment announcements for the 
second cohort, resulting in another 102 treatment partici­
pants. Reasons for participation may have ranged from the 
prospect uf free treatment to the threat of urine screening 
in the workplace, but the small number of applicants who 
had been involved in other drug-related treatment in the 
three months before recruitment suggests that the specific 
marijuana focus of this study may have played a role. 
Future analyses of the present data will *Hdress subjects’ 
motivations for treatment. However, strong response to 
recruitment for this study indicates that there is indeed a 
need and a demand for treatment and research focused on 
i dultmarijuana usercgardless of trendssuggeslinglhat the 
number of marijuana users is declining.

Results at the one-month anniversary of treatment in­
dicated that 30 percent of the subjects were abstinent in the 
preceding month, with no significant difference between 
conditions. Considering that 75 percent of the sample 
aspired to abstinence before treatment began, this finding 
is somewhat discouraging. Nonetheless, the subjects re­
duced marijuana use to less than 50 percent of their 
pretreatment levels. The extent to which abstinence and the 
substantial reductions in use are maintained over time will 
be addressed in analyses of future follow-up data.

Subjects in the RP treatment condition reported sig­
nificantly fewer days of use in the preceding 30 days 
(mean=8.18 days) than did those treated in the SS group 
(mean=12.96 days). The multivariate analyses employed 
suggested that this was a reliable finding even though no 
significant differences were found between treatments on 
other measures. The number of days of marijuana use may 
be a more sensitive outcome measure because "any smok­
ing" on a specific day is easier to recall than the “number 
of times" of use each day or week of the recall period. 
Although this finding will need to be further assessed in 
future follow-ups of both cohorts, it suggests that the RP 
treatment approach is superior to the SS approach in

promoting reduced use of marijuana.
The subjects in this study did not significantly 

change their usage patterns of alcohol or other drugs 
from baseline to the one-month posttrcatment assess­
ment Reduced use of other drugs might have been 
expected as a result of generalization of treatment 
effecL Conversely, increased use of other drugs might 
have been hypothesized from a symptom-substiturion 
perspective. Although neither of these hypotheses was 
supported, future follow-ups will continue to examine 
the apparendy benign impact of these treatment ap­
proaches on other drug use.

The strong correlation of subject and collateral es­
timates of posttrcatment marijuana and other drug use 
adds confidence to the interpretation of the outcome 
data. Theconsistcnt finding of lower estimates of use by 
collaterals in comparison to subjects may represent a 
lack of detailed knowledge of subjects’ drug use and is 
consistent with other findings of underreports by collat­
erals in studies of alcoholics in treatment (e.g., Hessel- 
brocketal. 1983;Polich 1982).Theemphasisplacedon 
confidentiality of information in this study may have 
increased the accuracy of responses (see Babor, 
Stephens & Marlatt 1987). Subjects were clearly in­
formed of the confidentiality of their reports and that a 
Certificate of Confidentiality granted to the investiga­
tors by the federal government prohibited subpoena or 
other involuntary disclosure of subject-identified data. 
Similarly, collaterals were informed that their estimates 
of the subjects’ drug use would not be revealed to the 
subject or used against the subject in any fashion, 
thereby eliminating any reason to bias their estimates of 
use in cither direction.

The subjects in this study were primarily in their 
thirties, well educated, employed and without overt evi­
dence of debilitating psychopathology. The demo­
graphic characteristics of this group were consistent 
with other recent investigations (Haas & Hendin 1987; 
Roffman & Barnhart 1987) and suggest that many 
chronic marijuana smokers appear socially and occupa­
tionally functional on the surface. However, reports of 
cessation-related experiences, such as increased anxi­
ety in social situations, loss or damage to friendships 
and difficulty in controlling anger suggest that some 
marijuana users may be using marijuana in either a self- 
medicating or adaptive manner (Haas & Hendin 1987; 
Alexander & Hadaway 1982). More than half of the 
participants reported numerous indicators of improved 
functioning asa resultof modifying their marijuana use. 
Although subjects may not have been experiencing 
major disruptions in their functioning pretrcatment, 
they appeared to be reporting improvements posttreat- 
mcnt that indicated a sort of prior underfunctioning 
related to chronic marijuana use. Future analyses of
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social support and personality as well as other indicators of 
improved functioning posttreatment collected on this 
sample of subjects may provide insight into these hypothe­
ses.

In summary, these data demonstrate the importance 
and efficacy of research focused on the treatment of 
chronic marijuana use. Future components of this research 
will focus on subjects’ drug-use status and correlates at

HOFFMAN CT AL.

three-, six-, nine- and 12-monih anniversaries of treatment 
completion. Efforts will be devoted to seeking variables 
that predict treatment outcome and that shed light on die 
types of treatment this population needs. Ultimately, addi­
tional research will be necessary in order to examine the 
efficacy of matching subjects to the appropriate treatment 
based on the findings of the present research.

TREATMENT
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Strategies for Breaking 

Marijuana Dependence

JOAN ELLEN ZWEBEN, PH.D.* & KATHLEEN O’CONNELL, PH.D.**

As cultural attitudes and workplace policies shift, and 
new information emerges about the untoward social and 
physiological side effects of marijuana abuse, more and 
more people appear to be deciding to stop smoking mari­
juana. Many factors seem to be involved, including the 
increasingly widespread use of urinalysis in the workplace, 
which can reveal to the unsuspecting user that marijuana is 
indeed a dependence-producing drug. The introduction of 
policies permitting drug screens motivates workers who 
are able to stop smoking to do so, in order to protect their 
jobs. Others decide to stop in response to pressure from 
significant others. Increasingly, those who find that they 
cannot stop smoking on their own are seeking help from 
treatment facilities. Since the early 1980’s, more clients 
have been presenting at drug treatment facilities asking for 
help primarily for marijuana dependence (Tennant 
1986b).   *

Users with other primary drug preferences, who are 
expected (by treatment personnel) to give up the use of all 
intoxicants, provide thought-provoking reports. For ex­
ample, many who initially seek treatment for cocaine 
dependence state that giving up marijuana is in some ways 
more difficult, partly because it has been a part of their lives 
fora much longer time and is interwoven in ways that they 
did not recognize. These clients comprise a large group 
who have been observed by clinicians in inpatient and

♦Executive Director, Pacific Institute for Cl inical Training, Eiluca- 
lion anti Consultation 714 Spruce Street, Heifceley, California 94707.

‘ ♦Clinical psychologist, P.O. Box 433, Capitola, California 
95010.

outpatient settings. Observing their changes as they move 
inio the later stages of recovery has piqued interest because 
of some of the unanticipated changes in cognitive process­
ing and emotional expression that unfold over time.

There are a variety of other reasons why people are 
questioning their marijuana use. Some who have been 
smoking 15 to 20 years begin to be alarmed at the conse­
quences to their respiratory systems, as they suffer more 
frequent and severe ailments. Adult children of alcoholics 
painfully take inventory of their own alcohol and other 
drug use, and begin to opt for abstinence. Parents of 
adolescents with obviously damaging alcohol and/or other 
drug problems conclude that their own modeling is rele­
vant and reexamine their involvement with this so-called 
harmless drug, which many have been smoking since the 
1960’s. These are some of the subgroups who are begin­
ning to change their beliefs and practices.

Some present because they feel that long-term use of 
the drug causes them difficulty in expressing emotions like 
anger, and experiencing feelings of intimacy and closeness 
with their partner. Still others present with a sense of 
dissatisfaction in achieving life goals, especially in thearea 
of career. Many of these people appear functional and even 
successful in the outside world, but in their internal expe­
rience they do not feel that they measure up to their original 
hopes and (Tans for their lives. Chronic users often de­
scribe a mild boredom, lack of zest, or a low-level depres­
sion that they rarely connect to their use of marijuana, but 
which dissipates when they become abstinent. These pat­
terns, which are visible in the treatment situation, arc the
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subject of increasing discussion among clinicians, but little 
is known about how pervasive they are among marijuana 
smokers as a whole.

Marijuana has a complex chemistry, and consists of 
400 known chemicals (Vcrebcy, Gold & MuI61986); 60 of 
which arc cannabinoids. Marijuana breaks down into 
2,000 chemicals when smoked (DuPont 1984), and tiiis 
complexity does not facilitate a simple explanation for 
marijuana’s mcchanismsof action, which is why it may be 
some time before its long-range effects are understood. 
Cohen (1986) indicated that early research was done on 
sample*. with a potency of one to two percent tetrahydro­
cannabinol (THC). Some of the marijuana that exists today 
(e.g., the sinsemilla that is grown in northern California) 
may range from seven to 15 percent THC, which is roughly 
equivalent to the hashish on which research was conducted 
in the 1960’s (Tennant 1986b). Hence the first group of 

"studies (e.g., Grinspoon &” B'akalar 1981; National 
Commission on Marihuana and Drug Abuse 1972) sug­
gested that marijuana was relatively benign. Later studies 
utilized increased potency and improved methodology 
(Cohen 1985). Marijuana research techniques have devel­
oped to a point where new data may yield a belter under­
standing of this drug during the next few years.

TREATMENT OF 
MARIJUANA DEPENDENCE

For the pruposes of this article, marijuana dependence 
exists when someone is using regularly and cannot stop 
once they choose to. Since the drug’s metabolites are 
stored in the body for long periods of lime, resumption of 
use within the first 90 days of abstinence raises questions 
about dependence. This article is written from Lite perspec­
tive of helping those who want to stop, for whatever reason, 
and find it difficult to do so.

Management of withdrawal phenomena plays a key 
role in the treatment process for marijuana dependence, be­
cause improving retention is die key to improving treat­
ment outcome (Craig 1985; De Leon 1984). It appears that 
those who engage in recovery-related activities over a 
period of time show improvement across a wide range of 
treatment modalities. The most dropouts occur during llie 
first 30 days of treatment, when withdrawal phenomena are 
most intense. Although other factors certainly play a role, 
casing die stresses and discomforts of die withdrawal 
period increases the likelihood of die client remaining in 
treatment and provides a way to build a therapeutic alli­
ance. Hie skilled clinician uses diis opportunity to build a 
relationship with die client while discouraging die com­
mon convicdon dial die most difficult work of recovery is 
over once die client is fully detoxified from drugs.

Very few specific strategies have evolved for the man­
agement of marijuana withdrawal. The most effective

approaches will ultimately derive from a full understand­
ing of the pharmacokinetics of marijuana and the subjec­
tive and behavioral correlates. However, clinicians today 
must operate despite the crudeness of the map. Pharmaco­
logical adjuncts arc available for alcohol, opiates, and 
cocaine wididrawal, but not specifically for marijuana. 
The present article will dcscribccurrcntproposidonsaboul 
wididrawal, review behavioral and other psychological 
strategies, andcommcnton how pharmacological adjuncts 
might prove useful. When possible, strategics dial are 
specifically (or potentially) useful for marijuana will be 
described. In addition, a number of nonspecific strategies 
will be described that are generally used by clinicians 
working in the alcohol and other drug ''cpendencc treat­
ment aiena.

The Withdrawal Process
Education about the effects of drugs and die recovery 

process is a key part of treatment (Zwcbcn 1986). Inform­
ing die client about die withdrawal process (e.g., what s/he 
may usually expect, known hazard points, and the dme 
frame widiin which discomfort is likely to abate) provides 
reassurance and a good basis for problem solving to meet 
die expected challenges. For die purposes of diisarticle, the 
withdrawal process includes both the phenomena associ­
ated widi clearing die drug from die body, and those 
associated with die body’s rcconsdluting to a normal, or 
prcdrug, state. This latter phase can lie quite prolonged, a 
feature dial can be emphasized to clients who become 
overconfident and are dicn tempted to terminate their 
efforts prematurely. Also, many clients interpret dieir 
cravings os a sign of failure or lack of moti vadon. Informa- 
don on die lcngdiy withdrawal process can be reassuring, 
and encourages clients to plan ways to cope with it.

Along with infonnadon, a sense of hope can be 
planted dial reinfoiccs the sense of reward that abstinence 
brings. This sets up a positive reinforcement loop in which 
die client builds hope upon success upon hope, a loop dial 
grows as it spirals back up on itself through the weeks and 
months of abstinence. This is important because some 
clinicians doing long-term work are beginning to suspect 
that dic/u// flowering of the benefits of absdncnccdoes not 
occur until 15 to 18 months into recovery. There arc man> 
signposts along the way, some of which arc subtle, and the 
therapist can share observations widi die client about such 
improvements. For example, the client’s ability to concen­
trate on a theme for a period of dme or sustain concentra­
tion when doing visualizadons or mcditadons widiin die 
treatment session usually increases with abstinence. Some 
clients report tackling more difficult reading material or 
developing increased self-discipline or being less accident 
prone once they arc absdncnt for six months or more. The 
source of such changes is difficult to systematically assess, 
but die growing nutnlicrof such rqwrls certainly indicates
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the need for further investigation. For the client currently 
in treatment, the sense of hope and positive expectations 
arc especially critical when facing a protracted period of 
withdrawal.

Everything that is known about marijuana can be 
useful to theclinician, who weaves the information into the 
ongoing therapeutic process. In the absence of well-sub­
stantiated data, clinicians must draw on their observations 
and analyses of what clients regularly describe. Research­
ers, in turn, can draw on die clinician’s precise description 
of behavior to trade down the basic mechanisms involved.

Characteristics of Marijuana and the Withdrawal 
Process

The THC in marijuana is fat soluble, which helps it to 
penetrate biological membranes, in arrive at its sites of 
action quickly, and then be stored for long periods of time 
in lipid tissues(Vcrebey, Gold & Muld1986). Inasmuch as 
the human body has a water-based disposal system that 
operates via blood, perspiration, urine and feces, excretion 
of THC is less efficient than for certain other drugs, such 
as alcohol and cocaine. Indeed, THC is retained in organs 
with a high fat content, such as the brain, liver and repro­
ductive organs (Dupont 1984). Because of llie slow speed 
with which it clears the body, urine monitoring on a weekly 
basis is considered sufficient, widi detectable concentra­
tions often present for a month (Verebey, Gold & Muld 
1986; Swatek 1984). Since the long period of withdrawal 
is not well understood or widely recognized by users, many 
individuals stop for a week or more and then conclude that 
they are no longer dependent.

According loTennant (1986a), significant withdrawal 
symptoms may not set in for a week or more. Tennant 
focuses on the plasma life of THC as a key factor in 
describing the characteristics of marijuana withdrawal. 
The plasma life is the amount of dme it takes for die drug 
to leave the bloodstream—contrasted with the subsequent 
pointat which die metabolite is no longer measurable in die 
urine—and is of central importance because it is closely 
related to use patterns as well as die subjective experience 
of withdrawal For example, ihe plasma life of nicotine 
determines the frequency with which smokers crave a 
cigareuc.

A second major point inJTennant’s work (1986a) is 
that the manner in which marijuana is metabolized in the 
body results in withdrawal effects that may be delayed by 
a week or more. According to his description of the 
metabo:ism and pharmacokinetics of marijuana, certain 
metabolites produce tne high (significant plasma concen­
trations for two to six hours); dicn breakdown products 
occur dial appear to sustain the dependence while produc­
ing litde orno euphoria (plasma concentradons evident for 
at least 48 to 72 hours). Thus, Tennant suggested that THC

breaks down into components dial urc addicdng, but de­
void of subjective effects. The experience of coming down 
is related to the initial conversion of THC, and is noted by 
the user. However, if mild flulikc symptoms occur a week 
or more later, they may not be seen as connected to 
marijuana use because the user may not identify them as 
withdrawal phenomena. Hence the addiction cycle can 
perpetuate itself for long periods of time, while the user 
maintains the convicdon that s/he is not drug dependcnL

MARIJUANA AND THE ENDOGENOUS 
OPIOID (ENDORPHIN) SYSTEM

Due to the prevalence of marijuana of increasing 
potency, observers are investigating the similarity between 
marijuana and opioid dependence. Tennant (1986a) re­
viewed animal studies in which investigators noted"an 
opioidlike wididrawal syndrome when TFC was discon­
tinued. The most common signs observed were diarrhea, 
teedi chattering, wet-dog shakes, salivation, drooping of 
the upper eyelid (ptosis), pilcerection (hair standing on 
end), yawning, and increased acdvily. Later, human stud­
ies (Jones, Bcnowiiz & Bachman 1976)) were consistent 
widi these other reports. Tennant also cited animal studies 
in which die narcotic antagonist naloxone produced with­
drawal symptoms. Kumar, Patel and Millard (1984) 
showed that THC depletes endogenous opioid pcpddes in 
rats, suggesting that marijuana dependence and with­
drawal may involve the endogenous opioid system. This 
suggests diat some of what is useful for opiate and alcohol 
withdrawal may be helpful for marijuana wididrawal as 
well.

Pharmacological Adjuncts
Blum and Trachtenberg (1986) have formulated a 

nutridonal supplement, S AAVE™ that consists of amino 
acid prccursorsof dopamine and serotonin, and is intended 
to speed the normalization of brain chemistry in alcoholics. 
Early reports indicate that diis product is effecdvc in 
reducing craving, anxiety, hostility, irritability, insomnia 
and depressions, and in die long run enhances the recovery 
of the malfunctioning endorphin system. Blum oudincd 
three ways that alcoholism deve’ >ps (Blum & Topel 1986; 
Blum &. Trachtenberg 1986), one of which is through a 
genedcally based deficiency of internal opiates. Blum’s 
formulation is intended to restore normal fnncuoning to 
alcoholics, but is quite possibly beneficial to that subgroup 
of adult children of alcoholics (ACAs) who share the 
genetic anomaly, though they may not drink or show signs 
of alcoholism. Anecdotal reports from ACAs using 
SAAVE™ suggest that dicy experience an improved sense 
of well-being. To the extent diat marijuana may interact 
with the endogenous opioid system, it may be useful for
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marijuana users as well, if there is reason to think that they 
are ACAs. Preliminary clinical observations suggest that 
this is certainly worth systematic study.

/-Tryptophan has been regularly used in drug de­
pendence treatment programs to help patients cope with 
the insomnia dial is characteristic of wididrawal from any 
abused drugs. Although Wesson (1987) is cuncndy die 
only person studying die systematic application of 
/-tryptophan, odicr researchers have suggested that it is 
indeed helpful to diose widi sleep disturbances, widiout 
impairing performance (Spinwcbcr 1987; Schneidcr- 
Helmert & Spinwebcr 1986; Hartmann 1982-83; 
Hartmann 1977). /-Tryptophan is diought to be of value 
because it is a precursor of serotonin and hence would 
influence behavioral changes in the direcdon of improved 
sleep, diminished craving, and less depression (Blum & 
Trachtenberg 1986; Young, Chouinard & Annablc 1981). 
A major unresolved question is how much /-tryptophan is 
actually absorbed by the body, and practidoncrs suggest 
diat it be taken in conjunction widi high carbohydrate 
loading (e.g., widi a sweet drink, such as fruit juice) to 
facilitate utilization.

Tennant (1986a) commented that dicrc is currently no 
recognized medical wididrawal regimen for marijuana 
dependence, arid he and odicrs have noted that patients 
who do notrcceivcshort-term withdrawal medication tend 
to drop out of treatment more frequently. In diis respect, 
ami . "cid supplements may be a useful compromise.

IMPROVING PHYSICAL YVELL-DEING 

Exercise
The consensus among many pracdcing clinicians is 

that exercise is usually seen by clients as being very 
helpful. Inpadent chemical dependence treatment pro­
grams often include it as part of the daily regimen, and 
outpadcnt therapists encourage it as well. Clients report 
dial regular exercise reduces drug hunger and seems to 
level out dicir moods. To the observing clinician, it appears 
to normalize the body chemistry more rapidly. Its efficacy 
may also be related to the fact dial exercise gives the client 
scraediing specific to do, and hence a nonchcmical means 
of modifying feeling stales.

What is usually recommended is regular aerobic exer­
cise; no less than 30 minutes, at least four days a week. 
Aerobic exercise involves accclcradng die heart rate to 75 
to 80 percent of agc-predictcd maximums (a workable 
approx-- nadon can b ; obtained by subtracdng die client’s 
age from 185) for 15 to 20 minutes. It is important diat die 
client add on dme to warm up and cool down.

Clients arc urged to list die types of exercise dicy 
engage in, and to schedule dines in their appointment 
books and calendars for exercising. If die client’s choice of

exercise requires a gym or pool, s/he is asked to check 
schedules while making the exercise plan. Structure and 
specificity is especially important to clients who are Dying 
to detoxify, as they tend to have difficulty being consistent 
even under die best of circumstances.

Clinicians have noted an interesung phenomenon re­
ported by clicnLs who have been abusing phencyclidine 
(PCP) or marijuana. With both of these drugs, vigorous 
exercise may result in the release of metabolites into the 
bloodstream, causing the client to feel high. In the case of 
PCP, psychodc behavior characteristic of the intoxicated 
state may be manifest. This latter phenomenon has been 
observed by clinicians in residential programs, who have 
more opportunity to observe it closely. Smith (1987) has 
suggested that this phenomenon may be an instance of 
subacute intoxication, in which release of the metabolites 
from the fatty tissues causes a low level of intoxication, but 
die relationship between tins and subjective effects has not 
been systematically studied. In any case, if aelient experi­
ences this phenomenon, s/he can be reassured that it is 
usually transitory and of manageable intensity.

Eating Patterns
Counselors need to be attentive to the client's eating 

patterns, as it is common for clients who are detoxifying to 
unthinkingly adopt eating patterns that simulate the rushes 
and crashes of drug use. Others simply eat erratically, 
exacerbating die possibilities of irritability and depression. 
Still others substitute addictive eating patterns for those 
previously used with drugs. Counselors should inquire 
about eating patterns whenever die client complains of 
unusual discomfr.t or extreme moou variability during the 
detoxification period.

Clearing the Lungs
There are several appioaches diat can be utilized by 

die therapist bodi for assessment and treatment, one of 
which is to focus on pulmonary congestion. Postural drain­
age, a technique used to clear the lungs after s'lrgery, can 
be easily taught in die office. It requires a second person for 
implementation, and hence is generally practiced by 
couples. The recovering person is instructed to lie on his/ 
her stomach, positioned so that die trunk and head are 
lower than die lower body, in order to facilitate drainage by 
gravity of material trapped in die lower and middle lung 
lobes. The partner then begins to gendy tap on the middle 
of the back, gradually working in an upward direction 
toward the upper back for several moments. This produces 
die release of old material dial has been trapped in the 
lowest mid-pulmonary lobes for some time. It not only 
increases the profusion of oxygen to die lower lungs, but 
also demonstrates to the patient the kind of insidious long­
term physical side effects of smoking marijuana (and/or 
tobacco). As a result, this procedure can break through a
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level of deep denial concerning ihe seriousness of ihe effect 
of marijuana on the respiratory system. It is a therapeuti­
cally positive procedure because it engages the partners in 
a specific task as participants in the treatment process.

BE H A V IO R AL STR A T EG IES

There are many ways in which client efforts can 
reduce hazards and discomforts. Relapse prevention tools 
can be introduced even while the client is in thcdetoxifica- 
tion stage, and indeed arc necessary to break the addiction 
cycle. Many of these involve identifying the triggers and 
stressors that contribute to drug abuse, and developing new 
coping patterns—several of which are described below. In 
addition, a number of authors have written about them 
at great length (Gorski 1986; Marlatt & Gordon 1985; 
Zackon, MacAuliffe & Chi’en 1985).

The Behavioral Risk Scale
The Behavioral Risk Scale (BRS) is a useful relapse 

avoidance tool that can be taught quickly to patients in the 
office (O’Connell 1985). It is useful for two reasons. First, 
any method that the patient can use mentally to buy lime, 
even a few seconds or minutes, is a valuable commodity in 
recovery. A person who is pausing to consider the risk of 
a given factor for possible relapse decreases the temptation 
to acton impulse will) every passing second. Clients can 1x5 
reminded that cravings will pass (usually within a few 
minutes) and should be encouraged to use this tool to 
increase the amountof time between the presentation of the 
idea of using and actual use, should it eventually occur. 
Second, the control over die use of the tool is in the hands 
of C patient and not die therapist or anyone else. Hence 
the initiative and participation of the patient in the treat­
ment process by the use of die scale is a positive factor in 
and of itself.

The 13SR is a 10-point number scale on which the 
patient imagines that 1 represents abstinence (no risk) and 
10 represents a slip or relapse. The client then mentally 
places on die scale the people, things, events, places and 
moods that are potential relapse factors. Any factor diat 
ranks 5 or above is too risky and must be addressed. 
Combinauons of factors can increase risk, and as die client 
is faced with a situation (either mental or actual) s/he is 
asked to imagine an intervention diat would reduce die risk 
to below 5 on die scale. The dicrapistcan easily teach this 
technique in one session and the patient can use it whenever 
s/he chooses. Many individuals successfully use this scale 
to avoid or reduce risky situations.

Insomnia
Sleep disturbance is a common feature of withdrawal 

from all psychoactive substances. Uncomfortable in its 
own right, insomnia may be a loaded issue for people with

charged memories of it from childhood, jail or other 
sources. Many clients report using marijuana as sedation 
for sleep and greatly fear the effects of stopping. The 
following suggestions can be offered to people who antici­
pate problems with insomnia: (1) Go to bed at the same 
lime every night, and get up at a regular time, no matter how 
litde sleep you actually get. (2) Do not nap. (3) Do not 
consume caffeine after 6:00 p.m.—significant amounts 
may be found not only in coffee, but in black teas, Coca 
Cola®, Pepsi® and chocolate. Also avoid cigarette smoking 
at night, because nicotine is a stimulant. (4) Engaging in 
regular aerobic exercise, preferably at die same time of 
day, appears to help normalize sleep patterns, and (5) 
Calcium and /-tryptophan (both of which are found in milk) 
are nature’s pacifiers and may calm and relax the client. A 
glass of warm milk at night works well for many. Others 
may prefer to take /-tryptophan (available from health food 
stores) in doses of 500 to 1,500 mg (taken along with high 
carbohydrate loading) for sleep dysfunction, Clients 
taking SAAVE™ should be reminded that it contains 
/-tryptophan, hence caution must be exercised if more is to 
be added.

Other psychological strategies, such as the use of re­
laxation tapes orexi rcises, may bcemployed. Some clients 
need be reminded to avoid initialing a difficult discus­
sion with their spouse or children before bedtime, and to 
reduce stimulation in general. Often clients will initially 
resist these behavioral interventions because they seem 
like a lot more work than taking a pill. They need to be 
informed that sleep medications tend to disrupt the normal 
sleep cycle, so that the sleep thus obtained is not the most 
refreshing. Though Lite measures recommended above 
may take several days to a week to help, they do tend to be 
effective if the client is able to maintain them. Intransigent 
sleep disturbances of long duration may yield to explora­
tion of anxiety sources Lhat may be operating, or it may 
indicate the need for a more thorough psychodiagnostic 
workup.

Urinalysis
The civil liberties controversies surrounding the issue 

of urine testing have colored public attitudes so that many 
do not recognize what an enormously valuable clinical tool 
it can be. Inasmuch as most drag abusers have repeatedly 
lied to the people they are mos' intimately involved with, 
rebuilding trust in relationships is a major task in recovery. 
Typically, the partner or spouse becomes anxious and 
mistrustful whenever the user is irritable, distracted or 
withdrawn; that is, when s/he manifests behavior that is 
typical of early recovery, particularly the detoxification 
period. Clients arc very sensitive to accusations, tacit or 
overt, and are often angry and discour ped al being mis- 
tr istcd even when doing well. The client’s insistence on 
feing trusted now is met with apprehension on the part of
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others, who still may be recovering from the shock of what 
they discovered once the clouds of denial were lifted. This 
source of interpersonal tension may Deisist for many 
months, even years, as relationships are repaired.

Urinalysis is often welcomed in such circumstances 
by parents and adolescents as well as v,ouples who view it 
as a chance for the user to restore credibility. When viewed 
as a way to document successful abstinence, it is greeted 
with enormous relief by those seeking to solidify the basis 
for trust. Clients for whom urinalysis is not mandated by an 
employer or the criminal justice system often voluntarily 
enter a urine monitoring program to remove the question of 
abstinence as a source of tension form their intimate 
relationships. In this situation, the client can be told to give 
a urine only if drug free; or otherwise voluntarily inform the 
counselor (and any others previously agreed on) that a slip 
has occurred. The user often reports that a regular urinaly­
sis strengthens his/her support structure. Clients often 
report that monitoring makes the option to use less accept­
able, and thus it provides an obstacle to impulsive use.

12-Step Programs
Twelve-step programs are an enormous asset to 

people in recovery, offering a wide range of resources at no 
cost Introducing the client to such programs and helping 
him/her to make productive use of them on an ongoing 
basis can be seen as one of the key activities of the clinician 
(Zweben 1987). Unfortunately, primary marijuana users 
have been among the hardest to connect with these pro­
grams, because the more subtle eftects of marijuana abuse 
seem to impede all but the highly sophisticated from

making a strong identification. Because the ad verse effects 
arc more gradual and less dramatic than some other drugs, 
individuals may feel that the groups do not hear "their 
story.” However, in the soring of 1987,12-step groups for 
marijuana abusers started to emerge. As of early 1988, 
there were five such meetings of Marijuana Addicts 
Anonymous (MAA) in the San Francisco Bay Area, and 
there are probably meetings now appearing in other com­
munities.

CONCLUSION

Marijuana dependence, though less dramatic in its ef­
fects, is certainly a phenomenon to be taken seriously. 
Because THC is lipophilic, traces may remain in the tissues 
for a long period of time, with effects that remain to be 
examined systematically. Although this article focuses 
mainiy on the initial period of breaking the dependence 
cycle, the marijuana abuser can expect that this depend­
ence is not easily ended, and a sustained effort will be 
required. Hopefully, the next decade of research will 
clarify the pharmacokinetics of marijuana so that even 
more specific approaches can be devised.

ACKNOWLEDGMENTS

Tne authors wish to thank Alan Bernstein, M.D., 
Laura Bernstein, M.D., Westley Clark, M.D., Marta 
Obuchowsky, M.A., David E. Smith, M.D., and Robert 
Zimmerman for technical and editorial assistance.

I
REFERENCES

Blum, K. & Topcl, H. 1986. Opioid peptides and alcoholism: Genetic 
deficiency and cher- ;calmanagemeni. Functional Neurology Vol. 1: 
71-83.

Blum, K. & Trachtenberg, M. 1986. Neurochcmisiry and alcohol 
craving. California Society for the Treatment of Alcoholism and 
Other Drug Dependencies News Vol. 13(2): 1-7.

Cohen, S. 1986. Marijuana research: Selected recent findings. Drug 
Abuse and Alcoholism Newsletter VoL 15(l):l-3.

Cohen, S. 1985. The Substance Abuse Problems: New Issues for the 
1980's. New York: Haworth.

Craig, R. 1985. Reducing the treatment dropout rate in drug abuse 
programs. Journal of Substance Abuse Treatment Vol. 1:113-118.

Dc Leon, G. 1984. The Therapeutic Community: A Study of Effective­
ness. NIDA Treatment Research Monograph Series. Rockville, 
Maryland: NIDA.

DuPont, R. 1984. Getting Tough on Gateway Drugs. Washington, D.C.: 
American Psychiatric Press.

Gorski, T. 1986. Slaying Sober: A Guide for Relapse Prevention. 
Independence, Missouri: bidependence Press.

Grinspoon, L  & Bakalar, J. 1981. Marijuana. In: Lowinson, J.H. & Ruiz, 
P. (Eds.). Substance Abuse: Clinical Problems and Perspectives. 
Baltimore: Williams & Wilkins.

Hartmann, E. 1982-83. Effects of /-tryptophan on sic-oincss and sleep.

Journal of Psychiatric Research Vol. 17(2): 107-113.
Hartmann, E. 1977. /-Tryptophan: A rational hypnotic with clinical 

potential. American Journal of Psychiatry Vol 134(4): 366-370.
Jones, R.T.; Benowitz, N. & Bachman, J. 1976. Clinical studies of 

cannabis tolerance and dependence. Annals of Ihe New York Acad­
emy of Science Vol. 282:221-239.

Kumrr, M.S.A.; Patel, V. & Millard, WJ. 1984. Effect of chronic 
administration of A’-tetrshydrocannabinol on the endogenous opioid 
peptide and catecholamine levels in the dienccphalcn and plasma of 
the rat. Substance and Alcohol Actions/Misuse Vol. 5: 201-210.

Marlau, G.A. & Gordon, J.R. (Eds.). 1985. Relapse Prevention. New 
York: Guilford.

National Commission on Marihuana and Drug Abuse. 1972. Marihu­
ana: A Signal of Misunderstanding. Washington, D.C.: U.S. GPO.

O'Connell, K.R. 1985. End of the Line: Quilling Cocaine. Philadelphia: 
Westminster.

Schneider-Helmert, D. & Spinwcbcr, C. 1986. Evaluation of /-trypto­
phan for treatment of insomnia: A review. Psychopharmacology 
Vol. 89: 1-7.

Smith, D.E. 1987. Personal communication.
Spinwcbcr, C.L. 1987. 1-Tryptophan, Sleep, and Performance. Report 

No. 87-4. San Diego: Naval Health Research Center.
Swatek, R. 1984. Marijuana use: Persistence and urinary elimination.

Journal c f  Psychoaclive Drugs 126 Vol. 20(1), Jan-Mar 1988



~

DEPENDENCE

Journal of Substance Abuse Treatment Vol. 1:265-270.
Tashkin, D.P. & Cohen, S. 1981. Marijuana Smoking and Its Effects on 

the Lungs. New York: American Council on Marijuana and Other 
Ptychcractive Drugs.

Tennant, F.S. 1986a. The clinical syndrome of marijuana dependence.
• Psychiatric Annals Vol. 16(4): 225-242.

Tennant, F.S. 1986b. Neurophysiology of marijuana dependence. Paper 
presented at Marijuana Dependence: A National Conference, San 
Francisco, October.

Vcrebey, K.; Gold, M.S. & Mul6, SJ. 1986. Laboratory testing in the 
diagnosis of marijuana intoxication and withdrawaL Psychiatric 
Annals VoL 16(4): 235-242.

ZWEBEN & O’CONNELL

Wesson, D. 1987. Personal communication, December.
Young, S.N.; Chouinard, G. & Annable, L. 1981. Tryptophan in the 

treatment of depression. Advances in Experimental Medicine Vol. 
133:727-737.

Zackon, F.; MacAuliffe, W. & Chi'en, J. 1985. Recovery Training and 
Self-Help. Rockville, Maryland: NIDA.

Zweben, I.E. 1987. Recovery-oriented psychotherapy: Facilitating the 
use of 12-step programs. Journal of Psychoaclive Drugs VoL 19 (3): 
243-251.

Zweben, J.E. 1986. Rccoverv-orienlcd psychotherapy. Journal of Sub­
stance Abuse Treatment Vol. 3:255-262.

Journal o f  Psychoaclive Drugs 127 Vol. 20(1). Jan-Mar 1988



A S E C O N D  L O O K  
A T  H E A L T H  H A Z A R D S

Every Child Must Make a 
Decision about Marijuana.

M
'ore than nvo and a half 
million adolescents smoke 
marijuana regularly. This 
includes, one in twenty 
American high school 
seniors who smoke marijuana daily. Of 

greater concern is that ont chird of high 
school seniors who smoke marijuana 
started in 9th grade or before. An increas­
ing number first tried it in the 6 th grade. 
These facts show that marijuana use is 
widespread among American youth and 
that the age at first use is declining. It is 
clear that every child will have to make a 
decision about marijuana. In order to help 
children make the smart decision, preven­
tive measures must be taken early. This 
means teaching children the luces about 
marijuana and arming them with the skills 
to say "no" to pot.

Kids face a lot o f  peer pressure.
According to a 1983 survey by Weekly 
Reader magazine of over 100,000 
students in grades 4 through 12 . the main 
reason cited by students for smoking 
marijuana is to "fit in with other kids." In 
addition, this survey reported that more 
than one-quarter (28% > of -4th graders 
believe that kids their age feel "some" or

PROBLEM?
How  much do kids push each 
other to smoke pot?

~th Grade 8th Grade 9th Grade
The Weekly Reader surrey demonstrates increasing 
peer pressure among school children. A critical 
periml. ~lh-‘Jlh gnutes. is shoun here.

"a lot" of pressure to use marijuana. 
These children face increasing peer 
pressure as they get older; see the bar 
graph above.

Marijuana Isn 't K id  Stuff.

r
oday’s marijuana is often 
ten times stronger than the 
pot of the 1960’s and 70's. 
Marijuana's potency is 
measured by the concen­
tration of THC. the drug's principal 
intoxicating chemical. The averagt in­
crease in THC from 0.5% to 4.5% makes 

today's marijuana more powerful and 
much more hazardous.
Kids are vulnerable. Smoking mari­
juana is especially dangerous during ado­
lescence. Physical, psychological and 
sexual changes are rapid and complex. 
Any disruption of the normal processes 
due to marijuana smoking at this critical 
stage in development may have harmful 
and lasting effects. In particular, the THC 
in marijuana inhibits the hormone which 
sets adolescent development 
in motion.

What Makes Pot So Bad? Marijuana 
consists of the dried flowers, leaves and 
leaf stems of the plant Cannabis sativa.
It is composed of over 400 substances 
which convert to over 2000 chemical 
compounds when marijuana is smoked or 
burned. The smoke contains a greater 
concentration of some of the cancer- 
causing substances (benzpyrene and benz- 
anthracene) and lung irritants (acetone, 
acetaldehyde, and hydrocyanic acid) than 
those found in tobacco smoke. THC 
(delta-9-tetrahydrocannabinol) is the main 
psychoactive, or mind-altering, substance; 
it produces the marijuana "high." THC is 
fat-soluble and therefore is retained by 
the tissues of the lungs, liver, reproduc­
tive organs, and brain for up to one 
month after one marijuana cigarette has 
been smoked. Alcohol and nicotine, on 
the other hand, arc water-soluble and 
leave the body in a few hours.

Marijuana Is  a Gateway 
Drug.

r
he peer pressure that leads 
young people to try' pot 
often leads them to try 
other, even more hazardous 
drugs. Half of daily mari­
juana smokers use amphetamines and one- 
third use cocaine.

The tobacco connection. An incredible 
81% o f tobacco smokers have tried mari­
juana, compared with / of non- 
smokers. Further, tobacco smokers are N  
times more likely to use cocaine, am­
phetamines. and heroin.
A dangerous combination. The many 
users who smoke marijuana and tobacco 
subject themselves to a double hazard.
The combined effects of these substances 
pose a far greater threat of lung disease.

Marijuana Causes Lung 
Disease.

r
here can be little doubt. 
Marijuana smoke has 
greater concentrations of 
the cancer-causing 
sub- tances found in 
tobacco smoke. It has 12 times the "tar" 
and 10 to 20 times as much carbon 
monoxide. The lung's delicate tissues get 

greater exposure to these harmful 
chemicals because marijuana smokers in­
hale deeply and hold the smoke in their 
lungs to get the greatest "high". Smoking 
marijuana daily for 5 years or more pro­
duces the kinds of changes in lung tissue 
seen in people who have been smoking 
for 10 to 15 years. These changes are the 
same as those in people who develop 
chronic bronchitis, emphysema and lung 
cancer.
Reduced lung function. Marijuana 
irritates the lung's air passages making

Norm al Cells Damaged
Lung Cells b y  Marijuana

AMERICAN LUNG ASSOCIATION
TT>« C rv u tm ij Seal P aco*  »



Official Actions

Position Statement on Psychoactive Substance Use 
and Dependence: Update on M arijuana  and Cocaine

t
fti\

This statement is an adjunct to the position statement on sub- 
stance abuse published in the June 1981 issue of the American 
Journal of Psychiatry, which emphasizes diagnosis and treatment. It 
replaces the position statement on marijuana laws published in the 
May 1979 issue of the American Journal ol Psychiatry. The state­
ment was prepared by the Committee ou Drug Abuse“ of the 
Council on Psychiatric Services and was approved by the Assembly 
in November 1986 and by the Board of Trustees in December 1986.

The misuse of psychoactive substances is the nation’s foremost 
public health challenge. The use and abuse of alcohol, cigarettes, 
illicit drugs (heroin, cocaine, marijuana, etc.), and licit drugs (seda­
tives and tranquilizers) arc by far the largest cause of preventable 
and premature illness, disability, and death in our society-. The 
annual economic cost of alcohol and drug abuse has been estimated 
to be S136 billion, over four times that of cancer and nearly a third 
greater than that of cardiovascular disease (1). Illicit drug use has 
increased so rapidly over the past 25 years that it may be difficult for 
someone over age 50 to comprehend the extent to which drugs have 
permeated our society. Experience with illicit psychoactive drugs 
was restricted to 2% or less of the population in most areas of the 
country in the early 1960s (2). In contrast, the 1982 household 
survey (3) found that almost a third of the household population in 
the United States age 12 and older had had some experience with 
illicit drugs. Almost 60 million household residents had tried mari­
juana, and an estimated 20 million were current users. In 1982, it 
was estimated (4) that over 20 million had tried cocaine and over 4 
million were current users. The prevalence of cocaine use and abuse 
has increased dramatically in the ensuing 4 years (4).

Illicit drug use is most prevalent in young adults. Typically, 
children begin experimenting with drugs of abuse by trying alcohol 
and cigarettes in early adolescence. By the time they complere 
secondary school, they have established attitudes toward drugs and 
patterns of use that will carry them through much of their lives. 
Most adults addicted to nicotine through smoking cigarettes estab­
lished regular smoking in their teens. Adult users of cocaine and 
opiates generally began drug use in adolescence and may have been 
heavy marijuana users (5). In addition to exposing themselves to the 
risks of drug use (automobile accidents, overdose, or impaired 
physical, emotional, and psychological development), adolescents 
are establishing attitudes toward and actual patterns of use that have 
profound long-term consequences on health. By the time they 
graduate, more than half (54%) of high school seniors have tried 
marijuana and a fourth (26%) are current users. Cocaine use tends 
to begin a few years later than marijuana use, and heavy marijuana

3Thc Committee on Drug Abuse includes Edward Kaufman, M.D. 
(chairperson), Edward Khantzian, M.D., Joseph Westerineyer, 
M.D., Dorynne Czechowicz, M.D. (consultant), Steven Mirin, 
M.D. (consultant), and Roger Meyer, M.D. (former member;.

use is an important risk factor for cocaine use. Nevertheless, cocaine 
use now is increasing among our high school population. In the 1985 
national survey of high school seniors (6), it was found that 17% 
had tried cocaine and almost 7% were current users.

In addition to statistics on the prevalence of use, there are now 
data from National Institute of Mental Health (NIMH) catchment 
area studies (7) on the lifetime prevalence of substance abuse 
disorders, which was found to vary from 15.0% to 18.1% among 
the three sites reported. These rates were significantly higher than the 
lifetime prevalence of any other group of disorders (except for 
phobic disorders at one site).

SOCIAL CONSEQUENCES OF USE OF MARIJUANA AND 
OTHER DRUGS

Young people may use drugs in an attempt to alleviate problem­
atic family relationships. Over the short term, drugs may allow the 
young person temporarily to igno. e intrafamilial strife, including 
developmental adjustments between child and parents and among 
siblings. Regular or heavy drug use undermines the adolescent’s 
ability to work through these problems with other family members, 
thereby exacerbating family problems over the long term. The heavy 
drug user may withdraw socially from other family members, refuse 
to consider their needs and concerns, and put nis or her own needs 
above those of the family. Theft from other family members (to 
obtain drugs) and lying (to hide drug use) undermine the trust 
necessary for coexistence within the family. Angry outbursts, prop­
erty destruction, and intrafamily violence can ensue. Alienation of 
the drug user from the family, once present, is difficult to repair (8). 
Adult substance abusers also exert powerful effects on their families. 
Families react variably but often go through stages of denial, 
overprotection, personal mental illness, and family disruption. The 
effects on children in such families have been so profound that a 
national movement, the Adult Childre; of Alcoholics, has recently 
emerged to provide support and understanding (9-11).

Heavy drug use can precipitate financial problems in two ways. 
First, drugs themselves cost money; drug expenses are proportional 
to the cost of the drug, frequency of use, and dose consumed. Such 
costs mount as tolerance develops, habitual use becomes established, 
and larger amounts of drug are consumed more often. A second 
source of financial problems is unemployment or job loss. Early drug 
use may seem to facilitate work by alleviating fatigue or boredom or 
helping the user tolerate work-related stresses. Eventually, continued 
drug use undermines the person's energy, ambition, concentration, 
problem-solving abilities, performance, productivity, and social 
skills in dealing with co-workers and supervisors. Drug-induced 
paranoia, if present, further exaggerates interpersonal dissensions. 
In addition to individual financial loss, theft and unpaid loans Irotn 
other family members can cause financial difficulties for the entire 
family.

The heavy drug user may resort to criminality to financially 
support the drug habit. Theft and illicit drug selling are the most
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MARIJUANA
A S E C O N D  L O O K  
A T  H E A L T H  H A Z A R D S
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Every Child Must Make a 
Decision about Marijuana.

"ore than two and a half 
million adolescents smoke 
marijuana regularly. This 
includesone in twenty 
American high school 

seniors who smoke marijuana daily. Of 
greater concern is that one-third of high 
school seniors who smoke marijuana 
started in 9th grade or before. An increas­
ing number first tried it in the 6 th grade. 
These facts show that marijuana use is 
widespread among American youth and 
that the age at first use is declining. It is 
clear that every child will have to make a 
decision about marijuana. In order to help 
children make the smart decision, preven­
tive measures must be taken early. This 
means teaching children the facts about 
marijuana and arming them with the skills 
to say "no" to pot.

Kids face a lot o f  peer pressure.
According to a 1983 survey by Weekly 
Reader magazine of over 100.000 
students in grades 4 through 12 . the main 
reason cited by students for smoking 
marijuana is to "fit in with other kids." In 
addition, this survey reported that more 
than one-quarter (28%) of nth graders 
believe that kids their age feel "some" or

Marijuana Isn ’t K id  Stuff.

r
oday's marijuana is often 
ten times stronger than the 
pot of the 1960’s and 70's. 
Marijuana's potency is 
measured by the concen­
tration of THC. the drug s principal 
intoxicating chemical. The average in­
crease in THC from 0.5% to -t.5% makes 

today's marijuana more powerful and 
much more hazardous.
Kids arc vulnerable. Smoking mari­
juana is especially dangerous during ado­
lescence. Physical, psychological and 
sexual changes arc rapid and complex. 
Any disruption of the normal processes 
due to marijuana smoking at this critical 
stage in development may have harmful 
and lasting effects. In particular, the THC 
in marijuana inhibits the hormone which 
sets adolescent development 
in modon.

W H A T  I S  T H E  
PROBLEM?
How  much do kids push each 
other to smoke pot?

The Weekly Hauler surrey demonstrates increasing 
peer pressure among school children. A critical 
period. ~th-')lh griuies. is shou n here.

"a lot" of pressure to use marijuana. 
These children face increasing peer 
pressure as they get older-, see the bar 
graph above.

What Makes Pot So Bad? Marijuana 
consists of the dried flowers, leaves and 
leaf stems of the plant Cannabis saliva.
It is composed of over -400 substances 
which convert to over 2000 chemical 
compounds when marijuana is smoked or 
burned. The smoke contains a greater 
concentration of some of the cancer- 
causing substances (benzpyrene and benz- 
anthracene) and lung irritants (acetone, 
acctaldehyde, and hydrocyanic acid) than 
those found in tohacco smoke. THC 
(dclta-9-tetrahydrocannabinol) is the main 
psychoaclive. or mind-altering, substance; 
it produces the marijuana "high." THC is 
fat-soluble and therefore is retained by 
the tissues of the lungs, liver, reproduc­
tive organs, and brain for up to one 
month after one marijuana cigarette has 
been smoked. Alcohol and nicotine, on 
the other hand, arc water-soluble and 
leave the body in a few hours.

Marijuana Is a Gateway 
Drug.

r
he peer pressure that leads 
young people to try pot 
often leads them to try 
other, even more hazardous 
drugs. Half of daily mari­
juana smokers use amphetamines and one- 

third use cocaine.
The tobacco connection. An incredible 
81 % of tobacco smokers have tried mari­
juana, compared with 1"% of non- 
smokers. Further, tobacco smokers are 14 
times more likely to use cocaine, am­
phetamines. and heroin.
A dangerous combination. The many 
users who smoke marijuana and tobacco 
subject themselves to a double hazard.
The combined effects of these substances 
pose a far greater threat of lung disease.

Marijuana Causes Lung 
Disease.

r
here can be tittle doubt. 
Marijuana smoke has 
greater concentrations of 
the cancer-causing 
substances found in 
tobacco smoke. It has 12 times the 'tar'' 

and 10 to 20 times as much carbon 
monoxide. The lung's delicate tissues get 
greater exposure to these harmful 
chemicals because marijuana smokers in­
hale deeply and hold the smoke in their 
lungs to get the greatest "high” . Smoking 
marijuana daily for 5 years or more pro­
duces the kinds of changes in lung tissue 
seen in people who have been smoking 
for 10 to 15 years. These changes are the 
same as those in people who develop 
chronic bronchitis, emphysema and lung 
cancer.
Reduced lung function. Marijuana 
irritates the lung's air passages making

Normal 
Lung Cells

Cells Damaged 
b y  Marijuajia

vVf-v-.

AMERICAN LUNG ASSOCIATION
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breathing more difficult. Further, it 
impairs the special lung ceils that fight 
infection.
Because marijuana smoking is a recent 
phenomenon, the long-term effects of its 
use are not yet documented. It is likely, 
however, that as pot-smokers age, the 
continuous assault on the delicate tissue 
of the lungs w ill cause debilitating lung 
disease.

P o t Smoking D oesn ’t Just 
H urt the Lungs.

M W  S'

I N S I D E  S T O R Y

arijuana also interferes 
with normal functioning 
of the cardiovascular, 
nervous, and reproductive 
systems.

The heart and cardiovascular system. 
Marijuana can increase heart rate by as 
much as fifty percent, depending on the 
THC concentration of the particular mari­
juana cigarette. At the same time, oxygen 
supply to the heart is reduced, causing 
chest pain and other hanoful consequences 
in people with underlying cardiovascular 
problems.
The brain and central nervous system.
Marijuana use can result in both short-term 
and long-term effects on the brain. The 
short term effects include distortion of 
time and space perception and interference 
with thinking and learning. Some mari­
juana smokers experience "acute panic 
anxiety reactipns" which include paranoia, 
abnormal fears, and extreme aaxicty. Long­
term regular users are often dependent on 
the dntg and can experience "burn-out", a 
feeling of energy loss and apathy

ucvctopmem ana uie reproduc­
tive system . In both males and females, 
marijuana causes impairment of normal 
sexual development. Marijuana smoker 
can develop tolerance to the drug but the 
sperm or eggs they earn- inside can be 
adversely affected by marijuana's toxic 
chemicals.
Specifically, marijuana causes increased 
menstrual cycle abnormalities and inter­
ference with ovulation. When a pregnant 
woman smokes marijuana, the drug's 
chemicals enter her bloodstream, travel 
through the placenta, and enter the 
bloodstream of her fetus.

H ow  marijuana smoking 
can threaten young 
peop les ’ health.

The Brain
Short- and long-term effects; 
interference with learning.

Pharynx
Irritation, pharyngitis, sinusitis. 

Larynx
Irritation, laryngitis.

Vascular System  
Lowers blood oxygen level.

Lungs
Irritates airways, impairs 
immune cells, may cause: 
Chronic bronchitis 
Emphysema 
Cancer

 ̂ Heart
j \ Increases rate, lowers oxygen

' supply to heart muscle.

In addition, marijuana increases the in­
cidence of abnormal sperm cells (see 
photograph) and decreases sperm produc­
tion, sperm motility and male hormone 
levels.

H ealthy vs. Unhealthy Sperm
On Ihe le ft is  a  hea lthy sperm , on Ihe righ t Ihe 
sperm  o f  d  chron ic hashish smoker Hashish is a  
s tronger fo rm  o f  m a r iju a n a .

Driving H igh—A Dead ly Road Hazard.

M
‘ arijuana impairs many 
driving skills including 
coordination, reaction 
time, and perception. 
Pot smoking can create 
the false impression that the user is driv­

ing capably, when in fact his or her 
critical driving abilities are badly im­
paired. Marijuana has been detected in 
the blood and urine of a disproportion­
ately large number of highway accident 
victims. This finding indicates that a

significant number of highway accidents 
and deaths are due to "drug driving".
Drugged, drunk and driving. Statistics 
show that teenagers frequently use mari­
juana and alcohol together. Since alcohol 
and marijuana affect the central nervous 
system in different ways, their combined 
use doubly impairs the user's ability to 
drive; and greatly increases the risk of 
tragedy on the highway.
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Other Consequences: Social 
and Psychological.

C
t? iiildien who smoke mari­

juana often exhibit a 
behavior pattern that in­
cludes: energy loss, 
diminished school perfor­

mance. low motivation, absenteeism, dif­
ficult peer and parental relations and low 
self-esteem. Emotional and psychological 
development is interrupted when mari­
juana is used to avoid confronting normal 
adolescent "growing pains" and 
problems.

Parents Can Help.

F
oung children want the 
opinions and advice of their 
parents and other adults. 
They look to them for direc­
tion and guidance. Parents 

and teachers are vital role models during 
a child's social and psychological develop­
ment.
Parents m u st be informed. It is impor­
tant for parents to learn about the health 
hazards of marijuana so they can be confi­
dent that they are relaying relevant and 
up-to-date information to their children.
As children get older and peer pressures 
mount throughout iunior and senior high 
school, it becomes more difficult for 
parents to influence their children's 
behavior. Children accustomed to discuss­
ing the problems of drugs with their 
parents are more likely to continue this 
communication when they become teen­
agers. They w ill be better equipped to 
resist peer pressure and to say "no" to 
marijuana.



Official Actions

Position Statement on Psychoactive Substance Use 
and Dependence: Update on M arijuana  and Cocaine

This statement is an adjunct to the position statement on sub­
stance abuse published in the June 1981 issue of the American 
Journal ol Psychiatry, which emphasizes diagnosis and treatment. It 
replaces the position statement on marijuana laws published in the 
May 1979 issue of the American Journal of Psychiatry. The state­
ment was prepared by the Committee on Drug Abuse1 of the 
Council on Psychiatric Services and was approved by the Assembly 
in November 19S6 and by the Board of Trustees in December 1986.

The misuse of psychoactive substances is the nation's foremost 
pubhc health challenge. The use and abuse of alcohol, cigarettes, 
illicit drugs (heroin, cocaine, marijuana, etc.), and licit drugs (seda­
tives and tranquilizers) are by far the largest cause of preventable 
and premature illness, disability, and death in our society. The 
annual economic cost of alcohol and drug abuse has been estimated 
to be S136 billion, over four times that of cancer and nearly a third 
greater than that of cardiovascular disease (1). Illicit drug use has 
increased so rapidly over the past 25 years that it may be difficult for 
someone over age 50 to comprehend the extent to which drugs have 
permeated our society. Experience with illicit psychoactive drugs 
was restricted to 2% or less of the population in most areas of the 
country in the early 1960s (2). In contrast, the 1982 household 
survey (3) found that almost a third of the household population in 
the United States age 12 and older had had some experience with 
illicit drugs. Almost 60 million household residents had tried mari­
juana, and an estimated 20 million were current users. In 1982, it 
was estimated (4) that over 20 million had tried cocaine and over 4 
million were current users. The prevalence of cocaine use and abuse 
has increased dramatically in the ensuing 4 years (4).

Illicit drug use is most prevalent in young adul.s. Typically, 
children begin experimenting with drugs of abuse by trying alcohol 
and cigarettes in early adolescence. By the time they complete 
secondary school, they have established attitudes toward drugs and 
patterns of use that svill carry them through much of their lives. 
Most adults addicted to nicotine through smoking cigarettes estab­
lished regular smoking in their teens. Adult users of cocaine and 
opiates generally began drug use in adolescence and may have been 
heavy marijuana users (5). In addition to exposing themselves to the 
risks of drug use (automobile accidents, overdose, or impaired 
physical, emotional, and psychological development), adolescents 
are establishing attitudes toward and actual patterns of use that have 
profound long-term consequences on health. By the time they 
graduate, more than half (54%) of high school seniors have tried 
marijuana and .1 fourth (26%) are current users. Cocaine use tends 
to begin a few years later than marijuana use, and heavy marijuana

“The Committee on Drug Abuse includes Edward Kaufman, M.D. 
(chairperson), Edward Khanrzian, M.D., Joseph Wcstermcver, 
M.D., Dorynnc Czechowicz, M.D. (consultant), Steven Mirin, 
M.D. (consultant), and Roger Meyer, M.D. (former member,.

use is an important risk factor for cocaine use. Nevertheless, cocaine 
use now is increasing among our high school population. In the 1985 
national survey of higl. school seniors (6), it was found that 17% 
had tried cocaine and almost 7% were current users.

In addition to statistics on the prevalence of use, there arc .iow 
data from National Institute of Mental Health (NIMH) catchment 
area studies (7) on the lifetime prevalence of substance abuse 
disorders, which was found tc vary from 15.0% to 18.1% among 
the three sites reported. These rates were significantly higher than the 
lifetime prevalence of any other group of disorders (except for 
phobic disorders at one site).

SOCIAL CONSEQUENCES OF USE OF MARIJUANA AND 
OTHER DRUGS

Young people may use drugs in an attempt to alleviate problem­
atic family relationships. Over the short term, drugs may allow the 
young per: on temporarily to ignore intrafamilial strife, including 
developmental adjustments between child and parents and among 
siblings. Regular or heavy drug use undermines the adolescent's 
ability to work through these problems with other family members, 
thereby exacerbating family problems over the long term. TIk  heavy 
drug user may withdraw socially from other family members, refuse 
to consider their needs and concerns, and put his or her own needs 
above those of the family. Theft from other family members (to 
obtain drugs) and lying (to hide drug use) undermine the trust 
necessary for coexistence within the family. Angry outbursts, prop­
erty destruction, and intrafamily violence can ensue. Alienation of 
the drug user from the family, once present, is difficult to repair (8). 
Adult substance abusers also exert powerful effects on their families. 
Families react variably but often go through stages of denial, 
overprotection, personal mental illness, and family disruption. The 
effects on children in such families have been so profound that a 
national movement, the Adult Children of Alcoholics, has recently 
emerged to provide support and u .dcrstanding (9-11).

i drug use can precipitate financial problems in two ways. 
First, dru^s themselves cost money; drug expenses are proportional 
to the cos' of the drug, frequency of use, and dose consumed. Such 
costs mou it as tolerance develops, habitual use becomes established, 
and large, amounts of drug are consumed n.ore often. A second 
source of financial problems is unemployment or job loss. Early drug 
use may seem to facilitate work by alleviating fatigue or boredom or 
helping the user tolerate work-related stresses. Eventually, continued 
drug use undermines the person's energy, ambition, concentration, 
problem-solving abilities, performance, productivity, and social 
skills in dealing with co-workers and supervisors. Drug induced 
paranoia, if present, further exaggerates interpersonal dissensions. 
In addition to individual financial loss, theft and unpaid loans from 
other family members can cause financial difficulties for the entire 
family.

The heavy drug user may resort to criminality to financially 
support the drug habit. Theft and illicit drug selling arc the most
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common illegal activities, but prostitution, robbery, and drug smug­
gling also occur. Easy money from criminal behavior impedes later 
rehabilitation, since the youthful person has been learning criminal­
ity rather than a licit occupation during this critical development 
period. Learning a job skill or profession requires hard work, 
willingness to make a commitment and risk failure, and learning 
responsibility, tasks not easily accomplished. Frustration, anxiety, 
and fear result to a greater or lesser extent, feelings that marijuana, 
cocaine, and other drugs can alleviate temporarily. Continued drug 
use undermines the persistence and industriousness needed to suc­
ceed at this developmental task. Drug intoxication and, later, 
withdrawal, impair the ability to concentrate, synthesize, and orga­
nize material, learn new material, apply general principles to specific 
problems, exert judgment in complex tasks and situations, and make 
timely decisions (12).

In developing friendships and, later, intimacy with persons of the 
opposite sex, most youthful persons experience anxiety, embarrass­
ment, and fear of rejection. They may believe that drugs can relieve 
these avcrsive feelings as well as alleviate premature ejaculation (in 
males) and vaginismus (in females). However, prolonged heavy use 
can reverse these temporary gains in sexual performance, leading to 
anhedonia, amenorrhea, impotence, and rejection by a sexual part­
ner (Id). The lack of judgment seen in young drug and alcohol users 
often results in teenage pregnancy.

Adolescence is the time to acquire hobbies, sports, and other 
„ ocations that may last decades, even a lifetime (14). By and large, 
drug use does not enhance these activities. Drug use may in fact lead 
to abandonment of these pursuits and may 'otensifv social isolation. 
Instead, the drug user pursues activities that focus on the drug use 
experience and that tend to be banal and boring if done without drug 
use. Thus, without drugs, the chronic user may be bored and at a loss 
for stimulating and rewarding activities. Recreational pastimes 
usually require a period of learning and acquiring skills, another 
lengthy process that is abandoned with drug use. Drug use during 
activities involving rapid psychomotor coordination, speed, and 
judgment (e.g., driving a car or motor beat, water or snow skiing) 
places the intoxicated person at risk of harming self or others.

In the process of becoming an adult, an adolescent learns to accept 
responsibility and cope with adversity. Maturation demands a focus 
outside oneself, task orientation, and the ability to delay gratification 
for a time. This personality development is impaired by the use of 
drugs, which furthers an egocentric and present-oriented attitude. If 
regular drug use began early in adolescence and was continued over 
several years, the recovering abuser often has the personality char­
acteristics and maturation level of a much younger person (IS). It is 
important to note that alcohol and cigarettes are "gateways," 
predecessors of marijuana use, which is in turn a predecessor of 
other drug use and abuse (16).

CONSEQUENCES OF MARIJUANA USE 

General Medical Consequences

Two distinguished independent scientific groups separately have 
reported on marijuana in the past 6 years. The Institute of Medicine, 
National Academy of Sciences, prepared a report on marijuana and 
health that was published in 1982 (17). The Addiction Research 
Center, World Health Organization, prepared a report on the 
Conference of Adverse Health and Behavioral Consequences of 
Cannabis, which was pubhshed in 1981 (18). Both reports con­
cluded that cannabis has both known and suspected health hazards 
that should be of serious national concern.

The health consequences of chronic marijuana use depend to some 
extent on the frequency, duration, and intensity of use, the age at 
which use begins, and biopsychcsocial characteristics of the user, 
which may co .tribute to risk in still unspecified ways. For example, 
not all individuals who smoke tobacco cigarettes will go on to 
develop carcinoma of the lung, but the risk of this disorder is much 
greater among smokers, and the relative risk increases with the 
intensity, frequency, and chronicity of use.

Since the two aforementioned studies were published, further 
evidence of the harmful effects of marijuana has been established, in

particular, the clearest evidence for harmful changes in physical 
health involves the pulmonary system (19-22 and a December 1979 
report of the AMA Council on Scientific Affairs), Bronchitis and 
related inflammatory changes have been shown repeatedly. More 
recently, it has been shown that marijuana smoking causes a 
significant reduction in the gas-diffusing capacity of the lung. 
Moreover, there is considerable evidence to suggest that long-term 
use, like tobacco smoking, may lead to pulmonary cancer. Indeed, 
marijua> i has up to 50% more aryl hydrocarbons in its smoke than 
tobacco, and high levels of these are associated with susceptibility to 
bronchogenic carcinoma. Many marijuana smokers also smoke 
tobacco, and it is postulated that the combined effects of smoking 
both substances may substantially increase the risk of cancer. Most 
important arc the profound acute and chronic psychosocial, cogni­
tive, and behavioral effects associated with marijuana use by youth. 
Acute toxicity is accompanied by negative effects on learning and 
memory, as well as psvehomotor impairment. The typical effects of 
cannabis resemble a transient acute brain syndrome; they include 
deficits in attention span, concentration ability, short-term memory, 
information processing, and the performance of complex perceptual 
motor tasks. Thus, accidental injury to persons driving motor 
vehicles, piloting airplanes, or operating heavy machinery while 
intoxicated with marijuana is of special concern.

Even when marijuana use is discontinued, the memory loss 
continues for 3 to 6 months. This particularly affects adolescents 
who have been having difficulties in school. This consequent nega­
tive reinfc - cement leads them to return to marijuana use.

Specific Psychiatric Conctrns

Psychiatrists have described three general complications associ­
ated with cannabis: acute adverse reactions, flashbacks, and pro 
longed reactions. Acute reactions are characterized by errors in 
judgment and confusion, which may be followed by an amnesic 
period. These are dose related and fall within the general category of 
deliria (23, 24). Anxiety may progress to acute pain reaction with 
overwhelming anxiety and a tear of losing control in response to 
drug-induced symptoms. Factors related to setting and/or personal­
ity may lead to sevete anxiety.

Flashbacks refe; to brief, spontaneous recurrences of mental states 
experienced during marijuana intoxication that occur sometime 
after the last drug use. At this writing, the exact mechanism for 
flashbacks is uncertain.

Prolonged reactions secondary to marijuana use include psychotic 
and nonpsychotic reactions. Marijuana smoking may trigger a 
schizophrenic reaction in vulnerable individuals. Descriptions of 
long-lasting cannabis-induced psychoses appear mainly in medical 
journals in Asia and North Africa, where individuals may use 
cannabis at substantially higher doses than in the United States. 
Descriptions of cannabis psychoses vary by culture, and most reports 
suggest a persistent delirium, which includes bizarre behavi.ir and 
the potential for violence and panic feelings in the absence of a 
“ typical” schizophrenia-like psychotic state. There is fairly general 
agreement that persons suffering from marijuana psychosis do not , 
develop psychotic thoughts or symptoms characteristic of schizo­
phrenia, Most reports describe cannabis psychosis as lasting 1-6 
weeks among very heavy users of high doses of cannabis. However, 
some reports describe longer-lasting marijuana psychoses in which 
the psychotic episodes do not clear in the usual time but persist in 
residual form. Repeated intoxications may result in recurrent psv- 
chotic episodes. There has been a problem in relating marijuana 
psychosis to the experience in Western countries because of differ­
ences in smoking patterns in the East and the West, the difficulty of 
translating the psychiatric symptom picture from one body of 
literature and culture into another, and the impossibility of gener­
alizing from cases that come to psychiatric attention to tl • overall 
marijuana-using population.

Nonpsychotic prolonged adverse reactions have also been de­
scribed. Chronic anxiety states, depressive symptoms, and changes 
in life style (including an “amotivational syndrome”) have been 
linked to chronic marijuana use by a number of observers. The 
amotivationa; syndrome includes apathy, loss of effectiveness, and 
diminished capacity or willingness to carry out complex long-term
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plans, endure frustration, concentrate for long periods, follow 
routines, or successfully master new materials. Verbal facility’ often 
is impaired both in speaking and in writing. Such individuals 
experience greater introversion, become totally involved with the 
present at the expense of future goals, and demonstrate a strong 
tendency toward regressive, childlike, magical thinking. It remains 
unclear whether those who are attracted to heavy marijuana use 
already were inclined toward an amotivational syndrome, of which 
the marijuana use was symptomatic, or whether the amotivational 
syndrome developed as a consequence of the chronic marijuana use. 
What is clear is that chronic marijuana smokers who develop 
amotivational patterns of behavior need to stop marijuana use if 
they are to be rehabilitated.

Finally, the question cf marijuana's dependence-producing capa­
bility is raised frequently. Laboratory animals do not self-administer 
A’-tetrahydrocannabinol as they do opioids, sedative hypnotic 
drugs, alcohol, and stimulants. Nevertheless, compulsive patterns of 
cannabis consumption do develop in human beings, and heavy use of 
marijuana in humans is associated with the development of a 
dependence syndrome. > loreover, heavy users of marijuana appear 
to be at substantially greater risk for other forms of drug abuse than 
persons who do not use marijuana. Finally, the long persistence of 
cannabinoids in the body after ingestion (up to 9 days after a single 
dose) raises the additional prospect of toxicity due to accumulation 
of the drug and its metabolites in the brain and other lipid- 
containing organs.

CONSEQUENCES OF COCAINE USE

llte growing popularity of cocaine, as a drug of both use and 
abuse, is testimony of the willingness of human beings to consume 
psychoactive substances without regard to their effects on the brain 
or other body organs.

The adverse effects of cocaine on health may be divided into the 
general medical, specifically psychiatric, and social sequelae of acute 
and chronic use. The probability that adverse effects will occur is, in 
turn, related to factors such as dose, route of administration, and 
frequency and duration of use. Changing routes of cocaine admin­
istration (such as "free basing" or using "crack") increases the 
severity of health consequences. Frequent administration, even over 
short periods of time, leads to the accumulation of cocaine in plasma 
and presumably in brain tissue and increases the risk of adverse 
medical and psychiatric sequelae. Cocaine rapidly depletes endoge­
nous neurottansmitters, leaving the user in a depressed state. Indi­
vidual tolerance and vulnerability to the physical and psychological 
effects of the drug also play a role.

General M ed ica l Consequences

Some scqualae of cocaine use stem from the drug's local anesthetic 
properties, its direct effects on small capillaries, and its ability to 
stimulate sympathetic nervous system activity. Other medical com­
plications arc the indirect result of the drug-using life style.

Until the upsurge of smoking crack cocaine, 80% of all cocaine 
use was by nasal inhalation (snorting). The direct effects of the drug 
on mucous membranes are responsible for a number of medical 
complications. These include rhinitis, erosion of the mucous mem­
branes, and in severe cases, perforation of die nasal septum (25). 
Intravenous cocaine use, favored by some for the rapidity of onset 
and intensity of drug effects, is associated with all of the complica­
tions that one might expect with any type of unregulated intravenous 
drug use. These include skin abscess, thrombophlebitis, septicemia, 
hepatitis fl, acquired immune dcficienc syndrome (AIDS), and 
tetanus (26). Smoking the basificd extract of cocaine (free basing or 
crack smoking) delivers the drug into the pulmonary capillary bed, 
where it is rapidly absorbed and results in a dramatically intense 
effect and a more rapid onset of addiction. Free basing and crack 
smoking have been associated with the development of chrcnic 
bronchitis and impairment in pulmonary diffusing capacity (27).

Cocaine’s ability to stimulate the sympathetic nervous system may 
result in elevated heart rate and increased susceptibility to premature 
ventricular beats and, in some vulnerable individuals, ventricular

fibrillation, respiratory arrest, and death (23). Acute elevations of 
blood pressure, with headache and the potential for cerebral hem­
orrhage, also have been described (29). Increased body temperature 
due to failure of the brain mechanisms controlling heat regulation, 
coupled with vasoconstriction and hyperactivity, has led to some 
deaths from hyperthermia (30),

Another untoward effect of cocaine is the development of status 
cpilcpticus. This may occur cither as an acute response to high-dose 
use or as a result of a sensitivity to cocaine developed during chronic 
administration. The latter may be due to a so-called "kindling" 
phenomenon, in which brain neurons become increasingly sensitized 
to the effects of cocaine and fire in response to even relatively low 
doses of the drug (30).

All of the adverse medical complications of cocaine use are far 
more likely after acute administration of large doses. In many 
instances overdose is unintentional, since the user has little knowl­
edge of the purity or even the amount of the drug consumed. 
Overdose deaths have occurred after the first use in apparently 
health) individuals with no preexisting illness, hi addition, repetitive 
use is associated with increasing sensitivity in some of the excitatory 
effects of cocaine. F'nally, a small number of individuals suffer from 
a congenital lack of the enzyme pseudocholinesterase and thus arc 
unable t-> metabolize the drug. In these individuals, even small doses 
can produce dramatic effects. The medical complications of cocaine 
use arc more likely to occur in persons with preexisting heart or 
respiratory disease, hypertension, seizure disorders, or compromised 
immune function and in those who are taking other drugs whose 
effects arc potentiated by cocaine.

Specific Psychiatric Complications

The acute subjective response to cocaine is characterized by 
euphoria, insomnia, increased energy, enhanced mental acuity and 
alertness, and an increase in sensory awareness. However, sonic 
individuals become hyperexcitable, while others, particularly those 
with underlying depressive disorders, experience dysphoria.'Anxi­
ety, concentration difficulties, decreased attention span, and mem ;ry 
problems also have been reported after use of cocaine. In individuals 
with underlying panic disorder, the drug can precipitate panic 
attacks. Some cocaine users may misperceive reality and/or experi­
ence auditory, visual, an ' ictile hallucinations. Flight of ideas, 
disti.ictibility, pressured speech, restlessness, impulsivity, and poor 
judgment are common. Paranoia and delusions of persecution, 
coupled with profound irritability and grandiosity, may lead to 
assaultive and/or homicidal behavior by some cocaine abusers. 
These alterations in thinking, mood, and behavior may last a shoit 
time or, in certain vulnerable individuals, may persist long after the 
drug has been metabolized (31, 32).

Chronic cocaine use also is associated with untoward effects on 
psychological health. Several studies have demonstrated a direct 
relationship between cocaine dose, chronicitv of use, and the devel­
opment of cocaine-related psychopathology. Chronic cocaine users 
frequently eomplain of fatigue, headaches, impairment of recent 
memory, concentration difficulties, and sexual ini llffercncc. They 
also are more likely to develop a cocaine psychosis (described 
previously).

In some individuals the powerfully reinforcing effects of cocaine 
lead to increased frequency of use, escalation of dose, and the 
eventual development of psychological and physical dependence. 
The onset of dependence is par'iculany rapid with the use of crack. 
The primary reinforcing effects of the drug are probably mediated 
through the limbic system mechanisms responsible for the percep­
tion of pleasure—specifically, those neural circuits that use norepi­
nephrine and dopamine as neurotransinitrers. Other factors that 
contribute to the development of dependence include psychological 
variables, peer pressure, drug availability, and (perhaps) some sort of 
underlying bio'ogical vulnerability.

The Tendency toward repetitive use is further enhanced by the 
occurrence of a cocaine withdrawal syndrome characterized by 
depression, lethargy, fatigue, feelings of guilt, anxiety, and feelings 
of helplessness, hopelessness, and worthlessness. In some individu­
als, particularly those with preexisting underlying depression, tran­
sient suicidal thoughts may emerge.
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The cocaine withdrawal syndrome is particularly marked after 
chronic high-dose use. The signs and symptoms usually last 12-36 
hours. In some individuals, however, the depression may last up to 
•several weeks. To avoid withdrawal, some chronic users will sclf- 
administcr the drug every 20-30 minutes. This pattern of use is more 
likely to be associated with the development of cocaine psychosis. 
The serious psychosocial consequences of cocaine use include hss of 
job and problems **rith one's family, friends and finances.

In summary, both acute and chronic cocaine use ate associated 
with adverse effects on health. In addition to medical and psychiatric 
sequelae, chronic cocaine use also is associated with the hazards of 
a drug-using life style T^ese include anorexia and associated weight 
loss, malnutrition and vitamin deficiencies, accidei s, and a greater 
likelihood that one will be the perpetrator or victim of violence.

ROLE AND RESPONSIBILITY OF PSYCHIATRISTS

Psychiatrists should exercise a leadership role in drawing attention 
to the major public and mental health consequences of substance 
abuse in our society. Psychiatrists have a responsibility to educate 
the public about how ubiquitous dru® abuse is and how it is both the 
cause a i consequence of emotional problems. We must be aware 
that d i * and alcohol abuse are often the primary problem among 
patien.j who present themselves to psychiatrists. Psychiatrists 
should take leadership responsibility ir. assuring that adequate 
training in substance abuse occurs at all level: of medical education 
and in influencing physician attitudes and behaviors as part of this 
training process. Psychiatrists also should interface with nonmedical 
care givers, such as educators, the clergy, counselors, and self-help 
groups, in imparting an understanding of the psychiatric implica­
tions of substance abuse. The psychiatrists role in working with the 
family is essential.

Evidence has accumulated over the past decade that there is a 
significant association between psychopathology and substance 
abuse. In some instances, substance abuse has resulted from psycho­
pathology and in other cases has been the cause of it. In cither case, 
for most individuals regular reliance on drugs is incompatible with a 
life of meaningful relationships, productivity, and satisfaction. Sub­
stances of abuse are dangerous because they exert powerful delete­
rious effects on human emotions and behavior. Mind-altering drugs, 
including alcohol, create illusions that emotional distress can be 
avoided, that desired states or behaviors can be augmented, and that 
performance can be enhanced or improved. During adolescence, 
when particularly intense emotions, behaviors, and performance 
concerns loom large, this is a seductive and dangerous effect of drug 
use. However, these dangers also apply to other phases of life, when 
other developmental challenges are encountered and need to be 
mastered.

Psychiatrists should address the emotional and mental health 
"eeds of substance abusers. Psychiatrists should educate themselves 
.id the public about how substance abuse affects the psychological 

and social functioning of individuals and their families and should 
take active roles in developing and establishing guidelines and 
protocols for the assessment and management of substance abuse 
problems. Psychiatrists should provide the public with information 
on the hazards of substance abuse through the media, public 
education campaigns, and contacts with other care providers and 
professional associations. Psychiatrists should take the initiative in 
developing guidelines and procedures for quality assurance and 
assessment of treatment outcome for substance abuse treatment 
programs. Finally, psychiatrists, through the American Psychiatric 
Association, should exercise an ongoing leadership role to assure 
nondiscriminatory reimbursement practices for substance abuse 
treatment services.

Each psychiatrist has a responsibility to understand and learn 
about substances of abuse; their psychoactivc, toxic, and with­
drawal effects; and how they interact with human emotions and 
behavior. Practicing psychiatrists must routinely obtain drug and 
alcohol histories, focusing not only on duration, amounts, and 
patterns of use but also on the effects that patients seek and obtain 
from the drugs they choose. Similarly, family histories of drug use 
and misuse patterns also should be obtained routinely. Psychiatrists

should routinely consider whether their patients with psychiatric 
conditions suffer from concomitant substance abuse disorders and 
whether patients presenting with substance abuse disorders also 
might be suffering from coexistent treatable psychiatric problems. 
Psychiatrists should be cognizant of the life-threatening aspects of 
substance abuse as background for emphasizing the importance and 
necessity of obtaining control and abstinence at the onset of 
treatment. Accordingly, psychiatrists must learn how to use appro­
priate hospital and other residential treatment, support groups (e.g., 
Alcoholics Anonymous and Narcotics Anonymous), pharmacologi­
cal treatment, and psychotherapeutic modalities (33).

Psychiatrists involved in the treatment of children and youth 
presenting with behavioral and emotional problems should be alerr 
to the poss; ility that drug use may be a contributing factor, Close 
cooperatioi. between psychiatrists, primary care providers, parents, 
and educators is needed to overcome the serious problems of alcohol 
and other drug abuse among our youth.

Finally, psychiatric practitioners arc well suited to work with 
primary care providers in assessing and managing substance abuse 
patients in both outpatient and inpatient settings. They also ate able 
to work with and interface with nonmedical caregivers, esoccially in 
consulting with self-help programs and drug counselors and helping 
them appreciate the mental health needs and psychiatric disabilities 
of their clients. The psychiatrist has a substantial contribution to 
offer in the management of the substance abuser. The psychiatrist 
can provide a dynamic understanding of the parient and can plan 
individualized multidisciplinary treatment and its implementation. It 
is the responsibility of the psychia'rist to emphasize the danger ol 
drug use. To adopr a more neutrai stance toward drug use by youth 
and refrain from warning of the dangers to mental health is to fail to 
fulfill an important public health responsibility of our profession.
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