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HEISHMAN, S J, M L STITZER AND J E YINGLING Effects of tetrahydrocannabinol content on marijuana smokin

behavior, subjective repons, and performance PHARMACOL BIOCHEM BEHAV 34(1) 173-179, 1989 —This study investigate

the smoking toRlography of marijuana and its effect on heart rale, subjective reports, and cognmve/psychomntor task performance

Male subjeCts (N= 12j with histories of moderate marHuana use smoked ad lib one cigarette contammgz 0. 13 0t27% A*THC on
separate days Smolung topography measures revealed smaller puff and inhalation volumes and shorter puff duration for the high
tnanjuana dose compared to tfie low dose No other smoking behavior differed between the active doses Heart rate was increased dose
dependently over placebo levels Active marijuana also Increased subjective reports of drug effect over placebo, but not dose
depende,ntIY Significant memory impairment was observed on a forward" and reverse digit span task, and, performance was impaired
on the digit symbol substitution”task by the high, but not low, dose of marijuana Performance on a divided attention task was not
affected by miarijuana Thus, although ‘subjects adjusted then smoking of cigarettes, vaerg in THC content, dose-related effects of
marijuana“were Obtained on several measures The observed differences and individual variation in smoking topography measures

0091-J051«9 JJ 00 & 00

suggest thal precise control of smoking behavior would improve the accuracy of marijuana dose delivery

Smoking topography

Marijuana ~ THC ,
Human behavioral pharmacology

Psychomotor tasks

MARIJUANA is. by far, the most widely used illicit drug in the
United States Estimates indicate thal 62 million Americans have
used marijuana at least once, and 18 million are cunreni users (27)
Virtually all of this marijuana use is by smoking. In studying the
hehavioral and subjective effects of marijuana, it is imFortant to
accurately control dosage This ts difficult with inhaled drugs
because individual differences in smoking styles and/or attempts to
adjust smoke inhalation can produce a wide range of delivered
doses and thus make experimental results difficult to interpret
The most common means of manipulating maniuana dosage in
experimental studies has been through the use of cigarettes varying
Hb /N-tetrahydrocannabinol (THC) content, typicallz from 1to
0 and placebo marijuana cigarettes from wh ch the active
cannabinoids have been chemically extracted The majority of
studies investigating the effects of marijuana have allowed sub-
jects to smoke the cigarettes ad lib or until a desired "'high " Some
of these studies reported orderly dose-related effects ?2, 19, 24,
32), but others have not observed significant differentiation
hetween active marijuana doses (25.34) In an attempt to standard-
ize the dosing procedure, other studies have adopted a paced
smoking procedure in which number of puffs, breath hold dura-

Subijective effects

Performance effects  Cognitive tasks

tion, or interpuff interval were controlled by the experimenter (5,
11, 13, 16, 30) Although these studies reported significant
differences between active and placebo marijuana on a variety of
physiological and behavioral measures, again, consistent orderly
differentiation was not seen among the active marig'uana doses

A possible explanation for this lack of dose ditferentiation is
that individuals may adjust their smokin% hehavior according to
the potency of the marijuana cigarette similar lo that observed with
ad lib smoking of tobacco ci%arettes varying in nicotine yield
(12,15) To our knowlcdp- only three studies have examined the
adjustment of smokinr]; behavior by directly measuring the smok-
ing topography of multiple active marijuana doses Cappell er
(3) found no si%nificant differences in duration of lung exposure,
puff number, puff duration, and interpuff interval between ciga-
rettes containing0 2, 0 4, and0.8% THC. Perez-Reyes €fal (31]
also found no evidence for smoking adjustment using marijuana
with greater THC concentrations (1.32, 197, and 2.54% THC). In
contrast, Henung {al (14) rePorted that subjects took more puffs
and inhaled greater volumes of air, a measure not assessed by the
former studies, while smokin? a3.9% compared to a | 2% THC
cigarette The increased inhalation volume was interpreted as an

"Requests for repnnts should be addressed to Stephen J Heishman, Ph D, NIDA AddicUon Research Center, P O Box 5180, Baltimore, MD 21224
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attempt to dilute (he marijuana smoke from the more potent
cigarette However, slower bum characteristics of the high po-
tency cigarette and the lack of standard instructions regarding
when to puff «"d inhale dunn%1 the breathing cycle may have
confounded then results Thus, the issue of behavioral adjustment
dunng marijuana smoking remains equivocal

Wc have begun to Investigate the smoking of marijuana
cigarettes using a detailed topogrthicaI assessment, which mea-
sures puff duration, puff volume, lung exposure duration, inhala-
tion volume, and other behavioral aspects of smoking The
purpose Of this study was to examine smoking behavior across
multiple doses of manjuana in order in characterize potential
hchavoral adjustments This study improved on previous studies
by incorporating more topography measures, by using manjuana
cigarettes thai had similar burn characteristics, and by standardiz-
ing instructions to subjects concerning puff initiation dunng the
breathing cycle In addition to measunng smoking topography,
dose and time course effects of manjuana on heart rate, subjective
tcpom, and cogmtive'psychomotor task: were assessed

METHOD

Subjects

Participants were 12 healthy, nude community volunteers who
were recruited through newspaper advertisements and ranged in
age from 23 to 43 (mean =31 1, SD=5 R) Pnor to participation,
subjects were medically screened, provided a drug-free unnc
specimen, and gave wniten informed consent about the study and
us nsks They were paid 55 jO per hour of participalion Al intake
interview, subjects gave a detailed history of past and current drug
use All reported past use of vanous illicit drugs, however, the
majonty of participants reponed current use (within the past
month) of four drugs caffeine (100% of subjects), alcohol (92%),
marijuana (83%). and nicotine (67%) One subject reported
infrequent current use of sedanve/hypnotics, tranquilizers, and
opiates (codeine) No one reported current use of amphetamines,
inhalants, LSD, or PCP. and none of the subjects reported ever
being treated for alcohol or drug abuse In terms of manjuana
expenence. all subjects reported previous use, and the 83% current
users reported using it an average of 7 8 times per month, smoking
an average of 2 1joints on each occasion
Manjuana Cigarettes

Marijuana cigarettes were supplied by the National Institute on
Drug Abuse (NIDA) Research Technologg Branch Each cigarette
was approximately 85 mm in length x 25 rmn in circumference
and weighed an average of 835 mg. As assayed by NID\,
cigarettes contained either 0 (placebo), 13, or 2 7% THC The
13 and 2 7% THC cigarettes were esumaied to contain 12 and 21
mg THC, respectively To determine burn characteristics, five
cigarettes from each of the three potencies were mechanically
smoked in an apparatus providing continuous draw The length of
time for 70 mm of plant materia! to bum was recorded Bum times
gmean seconds rS E M ) were 683"61. 683ii"0, and 657543
or0, 13, and 2 7% THC cigarettes, respectively There was no
difference in bum time between the three potencies. F(2,12)«
0093, ns The moisture content of the cigarettes was raised by
humidification al room temperature over a saturated sodium
chloride solution in a closed humidifier at least 12 hours before
machine and humun smoking

Experimental Procedures
Subjects were informed 1117 'he purpose of (he study was to
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investigate how people smoke manjuana cigarettes and the effects
of smoked man%'uana on physiological responses, mood, and
performance Before the first experimental session, subjects were
(rained m the smoking procedure to begin a puff at the end of an
exhalation and to inhale immediately after each putf This served
to standardize puffing and inhalation patterns across subjects and
allowed valid and reliable measurement of puff and inhalation
volumes. Subg'ects also practiced the computerized tasks until a
stable level of performance was reached This smoking and task
practice usually involved 2-4 hours over two days Subjects then
participated tn three experimental sessions from 9 00-1100a m .
which were separated by at least 48 hours During each session,
subjects smoked one cigarette containing either 0, 13, or 2 7%
THC Doses of manjuana were administered in counterbalanced
order accordmr ‘0 a 3x 3 Latin Square design under double-blind
conditions Sub,. *s remained at the laboratory until any residual
drug effects had dissipated before the%/ were released Subjects
were instructed not to use drugs or alcohol within 24 hours, not lo
smoke manjuana within 48 hours, and not to smoke tobacco
cigarettes within 1 hour of experimental sessions A breathalyzer
and unnc specimen were obtained before each session to assess
and encourage compliance with these rules

Expenmemal sessions began by connecting subjects to the
smoking topography measurement system and heart rate (HR)
momtonng equipment  Subjects then completed a 10-minute
computenzed battery of subjective reports and performance tasks
The topography system was calibrated, followed by a 5-minute
baseline HR measurement Immediately before smoking, the first
of two expired air carbon monoxide (CO) samples was taken
Subjects then smoked ad lib a single manjuana cigarette, they were
stopped after the eight)? puff was exhaled This resulted in
complete or nearly complete pyrolysis of each cigarette  Number
of puffs was standardized in order to increase the probability of
detecting compensatory adjustments on other topography mea-
sures Tlic second expired air CO sample was obtained 2 minxtcs
after smoking ended The battery of subjective reports and
performance tasks was repealed at 5, 25, 45, and 65 minutes

postmanjuana

Smoking Topography

Tlic smoking topograpny system has been desenbed in detail
previously (35,36) Briefly, an Apple He microcomputer dis-
played and measured puffing and respiratory topography parame-
ters in real ume by simultaneously samplin? al high rates the
analog output of two peripheral systems a flowmeler cigarette
holder modeled after an ADI. Smoke Dosimeter (Arthur D Little,
Inc . Cambridge, MA) and a respiratory inductive plethysmograph
(Respitracc, Non-Invesive Momtonng Systems. Inc . ArtLley,

NY

%ive puffing topography parameters were measured 1j tmer-
puff interval, 2% puff duration, 3) puff volume. 4) maximum flow
rate/puff, and 5) average flow rate/pu™ The flowmeier mouth-
piece was connected to a pressure-sensitive switch that signaled
Buff onset and offset, the microcomputer timed the interval
etween switch onset and offsel for the puff duration measure and
the interval between switch offset and subseguent onset for
interpuff interval A differential pressure transducer also con-
nected lo the flowmeter detected pressure changes during puffing,
which were proportional to die rale of smoke flow through the
flowmeter The computer inte?rated these flow rates over the
duration of the puff to yield Bu f volume Puff volume measure-
ment was calibraied each day by drawing 50 ml of air from an unlit
cigarette with a syringe If putf volumes deviated from 50 ml by
more than 6%, the system was adjusted The highest flow rate
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dunng each puff wu selected by the computer as the maximum
flow measure. Avenge flow rate/puff was calculated by dividing
puff volume by puff d muon. In addition to these puffing
topognphy parameters, f dunuon of smoking each cigarette
was measured

Inhalauon volume and lung exposure duration were the rwo
respiratory topography parameters measured. Two ela"ic cloth
bands containing folds of multistrand wire were placed around the
subject's thoracic and abdominal regions. The Respitrace system
monitored the changing electrical signal produced by movement of
the bonds as subjects breathed and measured initiation volume
directly by comparing signal changes with those obtained during a
presmoking calibraUon procedure using a known 800-ml volume
of air. To control for differ?nces in lung size, inhalation volumes
were expressed as percent Of vital capacity, a measure of lung size
Vital capacity (VC) was measured for each subject at the begin-
ning of experimental sessions by havmg them take three deep
breaths and exhaling as much as possible of the third breath into a
water spirometer (Vitalometer. W H. Collins, Inc , Braintree.
MA). Mean VC for the 12 subjects was 4375 ml. ranging from
3075 ml to 6000 m) Lung exposure duration was measured by the
computer as the temporal interval from pufi ffset to the trough of
the elecncal signal generated by the end of the following

exhalatiun

Physiological Measures

Heart rate was measured throughout experimental sessions
using an EKG amplifier (3 leads) and Schmitt trigger, which
measured the temporal interval between successive R-waves to
give an average HR each minute. Continuously updated HR values
were displayed in real time on the video monitor during baseline,
smoking, and nontask periods Expired an CO samples were
jbtained by having subjects fully exhale, inhale and hold their
breath for 20 seconds, and then exhale successively into two 1-liter
polyvinyl bags The CO content of the second bag. which
contained alveolar air, was measured directly in parts per million
using an Ecolyzer 2000 (Energetics Science. Inc.. Elmsford. NY)

Subjective Report Measures

Nine subjective report questions .r*peared individually on the
video monitor. Subjects answered the questions by using ajoystick
to move a pointer along a 15-cm visual analog line scaled from 0
gnot at al!) to 100 ?extremely). The questions assessed the
ollowing drug high, stoned, unpaired performance, energetic,
clear-headed, anxious, sluggish, confused, and relaxed. Immedi-
ately following smoking, subjects (N =9) were asked lo verbally
rate the harshness of the manjuana cigarette on a scale from 0 (not
harsh at all) to 10 (extremely harsh).

Performance Task Battery

Three computerized cognitive/psychomotor tasks were pre-
sented in the following order- digit span, divided attention, and
digtt-symbol substitution task (DSST). The digit span task was

ted from the Wechsler Adult Intelligence Scale (WAIS) and is
a test of memory On the video monitor, subjects were fust
presented a scnes of seven digit spans, beginning with a span of
three digits and increasing by one to a span of nine digits. The
randomly selected digits weie presented one at a tune at 1-second
intervals. Immediately following the last digit of each span,
subjects were ?iven 15 seconds to enter the span of digits in the
correct order of presentation using a numeric keypad. This was the
forward component of the task. The reverse component involved
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TABLE 1

marijuana smoking topography measures™®

Placbo  13* THC 27* THI

General Choraciensucs

Smoking duration (mini 5905 69(05 66(05

Harshness rating? 44(10) 58(06) 68 éO

Carbon monoxide (ppm) 146(13) 47(15 130(13
Puffing Ptnuneiers

Interpuff interval (sec) 523052 %6544 %424}

Puff dunuon (Sec) 19(02) 21(02) 17(0'

Puff volume (ml) 639(62) 679(73) 391(688

Maiimum flow rate (ml/sec) 434 (46) 485(62) 480(56

Average flow rate (mlftec) 34 2(30) 33B6(32) 3483
Respiratory Parameters

Inhalation volume (% VC)§ 238 (2 Bg 2954 4; 239 53 W

Lung exposure dunuon (sec) 1112(10) 113(09) 1204(09

"Data II€ means (N*12) wili | SEM _in parentheses Carton
monoxide data are posumolun% minus presmoking differences
}Resgonse range was 0 tn I
<0 05 versus 13% THC dose
JVC* vital capacity

presenlauon of another seven spans, beginning with two digits and
increasing to eight, which subjects atte.nptcd to enter in reverse
order In each component, the number of correct spans and the
longest correct span before an error was made were recorded.

he 2-minute divided attention task involved a pursuit tracking
component located in the upper half of the video monitor nd a
visual search component m the lower half. In the trackin
component, a diamond-shaped target (9-mm tall, 9-tnm wideg
moved randomlly along a horizontal line. Subjects attempted to
track it as closely as possible with a Elus-sign cursoi (7x7 mm),
which they controlled with a joystick. The average distance off
target was measured tn pixels. Simultaneously, ui the visual search
component, subjects were required to scorch four numbers, which
changed al random intervals, for a target number. Each of the four
numbers was positioned ai one comer of a 3x 16 5-cm rectangle;
the target number was Eositioned in the center and displayed
continuously throughout the task Each time the large' number was
identified, subjects pressed a button on the joystick mampulan-
dum. The numbci _ .orrer' espouses and the latency to respond
were recorded.

The automated DSST. also adapted from the WAJS, has been
described previously (20) and is considered a measure of associa-
tive and motor ability. Briefly, randomly selected digits appeared
in the center of the vide© monitor. Subjects used a numeric keypad
to reproduce a geometric pattern assoclated with the digit by using
the digit-symbo! code presented continuously ui the top of the
video screen. Each digtt-symbol association constituted one re-
sponse The number of correct responses was recorded dunng the

2-mtnute task.

Data Analysis

The foIIowing smoking behaviors woe analyzed using one-
way analysts of variance fne puffing parameters (interpuff
interval, puff duration, puff volume, maximum flow rate/puff, and
average flow rate/puff), two respiratory parameters (inhalation
volume and lung exposure duration), smoking duration, harshness
rating, and CO boost. Puffing and respiratory parameters were
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FIG 1 Mean smoking topography parameter* that diftered significantly
between |3% THC manjuana (squares) and 2 7% THC manjuana
(triangles) as a function of successive puff number Fateh data point
represents the mean of 12 subjects e | SE M

averaged over the eight puffs of each cigarette The difference in
expired air CO levels from prcsmoking to 2 minutes postsmoking
was used as the measure of CO boost To assess whether smoking
behavior changed as a function of THC concentration, planned
comparisons were conducted between the two active manjuana
doses on the above smoking measures The placebo condition was
included pnmanly as a control for subjective, performance, and
HR data Visual analog subjective report, task performance, and
HR data were analyzed using two-way, repeated measures analysis
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FIG 2 Effect of F%Iacebo manjuana (circlet), 13% THC mary’uana
squares), and 2 7% THC marijuana (mangles) on heart rate averaged over
fie SmuKing period (SM) and in 5-nunute intervalldunng the session Data
points are adjusted for prrmanjuana baseline values and represent means of

12 subjects

of covariance with manjuana dose and time postmanjuana as the
factors The premanjuana baseline value was used as die covanatc
for each measure For continuously recorded HR. the baseline
value was the average of the 5-minute premanjuana resting HR,
postmanjuana HR data were averaged in 5-minute blocks of time
Huynh-Fcldt adjustments of repeated measures degrees of freedom
were used to correct for violations of the sphencity assumption
Post hoe analysts of subjective, performance, and HR data was
made using the Tukcy method with scores averaged ovci the
postmanjuana session For all statistical tests, effects were con-
sidered significant if P<0 05

RESULTS

Soking Topograpty

Mean smoking parameter values for the three manjuana doses
are shown in Table 1 Planned compansons indicated no signifi-
cant difference between the active doses in smoking duration,
harshness rating, and CO boost In terms of puffing p irameiers,
there were no significant differences in interpuff interval and
maximum and average flow rale However, puff duration and puff
volume were significantly less for the 2 7% compared to the 13%
THC dose Lung exEosure duration also did not differ between the
active doses, but inhalation volume was significantly less for the
2 7% dose

Figure I illustrates these differences between tlic 13% and
2 7% THC doses by showing mean puu duration, puff volume,
and inhalation volume as a function of successive puff num-
ber The first puff from both cigarettes was about 83 ml in volume
and 2 5 seconds in duration, subjects inhaled to about 30% VC
Beginning with Ihe third or fourth puff, Euff duration and volume
of die 2.7% THC cigarette became less than that of the I 3%. and
hoth then declined in parallel over the rest of the cigarette
inhalation volume of the 13% dose remained at about 30% VC
over successive puffs However, beginning with die third puff,
inhalation volume of the 2 7% dose smfted to a lower range
(18-24% VC), which remained relatively constant for the remain-
der of the cigarette

Heart Rete

Figure 2 displays mean HR values for each manjuana dose
averaged over the smoking pcnod and in 5-tninute imervals
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How high do you tool?

8&‘J"EOU)I A NO

How Impaired Is your perlormanca?

NO

SN ve

2 45 %

MINUTES POST - MARIJUANA

FIG 3 Effect of placebo manjuana (circles). 1.3% THC manjuana
{squares), and 2 7% THC manjuana Ftnan,gles) on visual analog ratings of
WO subjective repart questions &s a function of time postmanjuana Data
points are adjusted for premanjuana baseline values and represent means af

12 subjects

postmanjuana Active manjuana clearly increased HR over pla-
cebo levels, as indicated by a significant dose x time interaction.
F{30.330)= 1247.p<0 001 Post hoc analysis revealed that both
active doses were significantly elevated over placebo and that the
active doses were significantly different from each other, produc-
ing an orderly dose-dependent effect. This dose deBendency was
aIreadi/) evident dunng the smoking of the cigarette Peak increases
of 35 beats per minute for the 2 7% THC dose and 25 beats per
minute for the | 3% dose occurred 10 minutes after smoking and
declined gradually dunng the cxpenmental session.

Subjective Measures

~ Average subjective rulings on two of the visual analog ques-
tions are shown In F|g5'3 for each manjuana dose as a function of
time .ostmanﬁuana |gn|f|cant dose effects were observed for
drug high. F(7 .211=19 83, p<0 001. and impaired performance,
F(2.21)=6 07, p<0 01 Post hoc analysis indicated that for both
questions, both active manjuana doseS produced ratings signifi-
cantly different from placebo, but not from each other Maximal
ratings of drug high occurred a 5 minutes postsmoking and
declined gradually toward placebo levels dunng the session,
whereas ratings of impaired performance remained consistently

17
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FIG J Effect of placebo manjuana (circles), | 3% THC manjuana
(squares), and 2 7%_THC manjuana (tnangles) on number of correct
responses on the DSST as a functjon of lime postmanjuana Data points art
ad!)usteid for premanjuana baseline values and represent means of 12
subjects

elevated throughout the session Subjective responses for stoned
revealed a_sqngflcant dose effect. F(2.21)= 12 96. p<0 001, and
were identical in time course to ratings for drug high Scores on
clear-headed were si nlflcantlg decreased hy active manjuana
relative to placebo. F%Z.ZI) =372,p<005 No other questions
were significantly affected by manjuana.

Performance Measures

Table 2 shows scores on the digit span task averaged over die
session for each manjuana dose In the forward component,
significant dose effects were observed for number of correct spans,
F(2,21)=4 62. p<0 05 and longest correct span before an error
was made, F(2.21)=5 72. F<O 01 Post hoc analysis indicated
thal for both measures, recall was hqulcantly impaired only with
the | 3% THC dose Similarly, in die reverse component, S|g?n|f-
icant dose effects were seen for number of correct spans, F(2,21} =
10 70,p<-0 001 and longest correct span before anerror, F(2,21) =
8 14,p<0 01 Post hoc analysis revealed that only the 2 7% dose
significantly impaired recall’compared lo placebo on both mea-
sures. Time course data (not shown) indicated that, in both
components, recall memory was most impaired al the 5 and
25-minute assessments, recovering to placebo levels by the end of
the cxpenmental session.

TABLE 2
EFFECTS OF MARIUANA ON DIGET SPAN 7ASK*

Placeho 13* THC 27* THC

Forward Component

Number of correct spans 4d 42 47

Longest correct span before error 60 4 6t 58
Reverse Compaonent

Number of correct spans 50 46 40t

Longest correct span before error 55 50 4 3t

*Data are adjusted for prcdmg baseline values and represent means of 12

subjects
fp<0 01 versus placebo
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Mean number of correct responses on the DSST for each
marijuana dose as a func”on of time postmanjuana are shown in
Fig 4 Active manjuana signifi6antly decreased scores compared
to Flacebo. F(2,21)«5 09. p<U05 Post hot analysis indicated
thal only the 2 7% dose significantly impaired performance
relative to placebo Feiformance was impaired at 5 minutes
postsm', Iting and remained relatively unchanged throughout tlic
session Manjuana had no effect on the divided attention task
Mean scores of distance off the target ui the tracking component
fere 98.90. and 10 2 for 0. | 3, and 2 75 THC, respectively
In the visual search component, mean number of correct responses
was 116, 119, and Il 5 out of a possible 12. and latency to
respind was | 4. 1 5. and I 5seconds forO. 1 3. and 2 7% THC.

respectively

DISCUSSION

This study demonstrated that subjects adjusted their smoking of
irwjuana cigarettes diffenng in THC content O. average,
subjects took puffs from the high potency cigarette (2 75 THC)
that were smaller in volume and shorter in duration, and inhaled a
smaller volume of air with each puff compared to ihe low potency
cigarette (I 35 THC? Carbon monoxide boost, an indirect
measure of amount of smoke inhalation, was not significantly
different between the two potencies, although the trend of a lower
CO hoost for the high dose of manjuana was consistent with the
significantly lower puff and tnhr’ation volumes

This finding of differences in smoking topography conflicts
with previous studies reporting no evidence of behavioral adjust*
menus while subjects smoked active maniuana varying tn potency
(3.31) However, these latter studies did not measure puff and
inhalation volume, which were the primary topogfraphical cotnpo-
nents that differed in the present study Heming Tt @l (14) found
evidence for adjustment of smoking behavior, reporting that
subjects inhaled a 465 greater volume of air from high (3 95
THC) versus low (J 25 THC.) potency manjuana cigarettes This
contrasts with our finding thal subjects inhaled about 235 less air
while smoking the high comFared to the low potency cigarette
This discrepancy may be explained by the fact that their subjects
were allowed to puff and inhale at any point in their normal
breathing cycle (R | Heming. personal communication) With no
control over the liming of a puff and subsequent inhalation dunng
the breathing cycle (and thus no control over volume of lung air at
the beginning ot an Inhalation), data concerning inhalation volume
as a measure of smoking topography are difficult to interﬁret

Previous studies of smoking topography have rcporled that puff
duration decreased progressively over successive puffs from mar-
jjuana (30) and tobacco (8, 28, 29) cigarettes The present study
replicated (his finding regarding puff duration and extended it to
puff volume There was a close correspondence between the
decline in puff duration and puff volume across successive puffs of
the low (r= 96) and high (r= 99) potency THC cigarettes In
contrast, inhalation volume remained relatively constant after the
second puff from hoth potencies

Although average puff and inhalation volume differed between
the two marijuana doses, the range of values for each measure was
large Puff volumes ranged from 29 to 117 ml for the low dose and
26 to 115 ml for the high dose of manjuana Inhalation volumes
ranged from 14 io 645 VC and 14 to 53% VC for the low and high
doses, respectively These large individual differences dunng ad
lib smoking argue strong(ljy for cxpenmental control over smoking
parameters if uniform dose delivery of smoked manjuana is
desired The extent of each subject's adjustment in smoking
behavior basically reflected the mean data For most subjects,
smoking topography values of one dose were predictive of the
other dose, as indicated by positive correlations between the two
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THC potencies foi puff volume (r« 84) and inhalation volume
r» 81) However, three subjects took pufls or inhalations from
the high potency cigarette that were equal to or larger than those
from the low potency igarette

It is possible that the observed differences tnh smoking behf{vior
were due to the THC content of the cigarettes Chan tI Ol (6)
reported thal subjects were able to dixcnmmaic between active and
placebo manjuana cigarettes after only two ?uffs hased on the
charactenstic manjuana "high " Intciesungly. n. the present
study, topography measures of the active doses began to diverge
after the second or third puff (Fig 1) However, the general lack
of subjective discnminabihty between active marijuana doses
observed in this and other (9, 13. 16. 30. 31) studies suggests that
nonpharmacologica! factors are also involved in smoking adjust-
ments In this study, harshness ratings tended to m ease with
increasing THC dose Ci%arette harshness or other >cnsory cues
potentially correlated with THC potency (e g . heat, draw, or
taste) may have contnbutcd to the observed differences in smoking
topography

In spite of behavioral adjustments in smoking, we obtained
dose-dependent effects on several measures, particularly heart
rate, a measure that has tieen shown by many investigators to
reflect dose-related effects of acute manjuana exposure (2. 13. 19,
24, 32) Marijuana also increased subjective ratings of drug high
and stoned compared to placebo values, however, no difference”
between 135 and 2 75 THC manjuana were observed An
absence of dose-related subjective effects has also been reported in
studies testing a comparable range of maniuana doses In which
subjects smoked manjuana either ad Ito (9,31) or by following an
¢>peninenter-controllcd paced smoking procedure (13. 16. 30)
This suggests thal subjective effects within this dose range of
manjuana are difficult to discriminate Tin; possibility.gI sup-
ported by the human drug discrimination work of Chait €l al (6)
They successfull?/ trained subjects to discnminate 275 THC
manjuana from (f acebo and found that cigarettes containing | 45
THC sub'lituted completely for the 2 75 THC training dose,
whereas 0 95 THC manjuana produced placcho-appropnate re-
sponding Thus, subjects cxpcnenced the stimulus effects of | 45
and 2 75 THC manjuana as subjectively Similar

The most consistently reported behavioral effect of manjuuna
in humans is a disruption of memory processes (23) In the present
study, manjuana impaired immediate recall as measured hy the
digit span task, although effects were related in an orderly way to
increasing manjuana dose only for the re erse component of the
task This disruption in memogy is consistent with numerous past
studies reporting manjuana-induccd impairment in immediate or
dcLycd recall of digit sgans (22,33), short stories (17), and word
lists (4. 7, 24. 26) In the present study, manjuana also impaired
assoclative ability and psychomotor skills as assessed by the
DSST This finding agrees with most previous research (2, 13.
34) Two studies reporting that smoked manjuana did not impuir
DSST performance (7.183J used the traditional paper and pencil
DSST. which may be less sensitive to the pctfomiance-impainn
effects of manjuana than the automated version, and one (18%
tested a relatively low dose of manjuana (0 95 THC) in subjects
with a heavy history of manjuana use In the present study, DSST
was the task most sensitive to manjuana dose effects Finally,
performance on a divided attention task was not affected by
m-njuana in the present study This contrasts with previous
reports of manjuana-mduced Impairment on divided attention
tasks involvir.,. tracking and visual search components (1,11) or
dual visual search components (5,21) It is likely that the divided
attention tasks used in these studies were more difficult than the
one reported here Complex tasks requning rapid, decisional
responses are most sensitive to the behavioral effects of manjuana
(1o§ Our subjects also reported that they enjoyed the divided
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mention task the most of (ite three performance tasks, which may
have increased their motivation to perform well

In conclusion, this study found that moderate manjuana users
smoked a 2 7% THC ci?arette leas vigorously than a 1.3% THC
cigarette by taking smaller and shorter puffs and inhaling less air
with each pufT. Studies of tobacco smoking topography have
rcpo.xd similar dose-related compensatory changes dunng ad lib
smoking of cigarettes varying in nicotine yield (12,13) In spite of
adjus nents in smoking behavior, dose-related effects of man-
juana w.-re observed, particularly on hean rate, whereas differ-
ences 1a ween effects of the low and high dose were less apparent
on subjective report and performance measures The dose-related

iy

differences in puffing and inhalation parameters and the large
mtenubject variability in puff and inhalation volume support the
need for precise methods of control over manjuana smoking
patterns to improve the accuracy of dosage delivery
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arettes to a de-

MJ) ci
sired level of intoxication (*“high”) reduces pulmonary exposure to noxious smoke components, in 10 ﬁabitua?smo,kers ot MJ.
we measured respiratory delivery and deposition ol tar and Avtetrahydrocannabinol tTHC). carboxyhcmoginhin (COHb}
P>oost. smoking topé)ggraphy, Including cumulative puft volume (CPV) and brcathholding time change in heart rale (AHR

and "high” dunr’1v([;
o only a single MJ
of MJ; while THC delivery, aswell as HR, v
for 3.95% than 1.77% MJ Although individual a

lib smoking of 0,1.77. and.3.95% MJ cigarettes on 3 separate days

cigarette. On avera%e, smoking topography 3
) were3|%n|f|cantly grcater (p < 0.01) and tar deposition significantly less (p « 07:03)

aptatioris In smoking topo r&r}hy lor .3.95% comipared to"1.77% MJ were

days At each session, subjects had access
and COHb boost diJ not differ across,the dtficrem strengths

rl\l/iﬂhly variable, three subjects with'the lowest 3.95% MJ 1.77% MJ ratids (or CPV dlso displayed the lowest 395% MJ 177%
ratios for tar deposition. In vitro_studies using.a standardized smoking technique revealed a mean 25% lower tar yield
trom 3.95% than 1.77% MJ (p < 0,05), but no ditference between 177% and 0% marijuana. Under the conditions of this
stualy, we conclude that tar delivery is reduced relative to THC content in aminority ol subjects, and this reduction appears to
be de to a reduced intake of smoke (decreased CPV) and/or a reduced tar yield from the Stronger MJ preparation < 1997
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Marijuana ,
Curbnxyhcmoglobin boost

WE have previously shown that compared to tobacco smok-
ing, marijuana smoking results in an approximately fourfold
?reater eposition of tar in the lung and a four- to fivefold
arger boost of carboxyhemoglobin (COHb) in the blood
when equivalent quantities of the two substances are smoked
(12.16). These differential effects appeared to be mainly due
to less filtration of marijuana than tobacco cigarettes, result-
ing in a relatively greater tar yield from marijuana (13), and
the longer brcathholding time following inhalation of the
smoke of marijuana than thal of tobacco, resulting in a
greater fractional retention in the lung of the inhaled tar and a
greater absorption of carbon monoxide (13,16). These find-

A‘-teiraliydrocarlrlllakg)wpl (THC)  Smoking topography ~ Taryield  lar deposition  Lung
|

ings suggest that, al least for equivalent weights of plant matt-
rial smoked, marijuana joints might have a ?reater potential
than tobacco cigarettes for adverse health effects related to
the carcinogenicity and respiratory irritant effects of compo-
ncnls in tar (6) and the reduced myocardial oxygen delivery
(1) and reduced maternal and fetal tissue oxygenation caused
(8) by an elevated COHb.

It has been hypothesized that the health hazards from toxic
components in marijuana smoke could be reduced if habitual
manjuana users smoked higher potency marijuana (4). This
hypothesis assumes the following. 1) that smokers are able lo
“titrate™ the amount of THC absorbed during marijuana smok-

Requcsts for repnnts should be addressed to Donald P. Tashkin, M.D., Department ol of Medicine. LICLA School of Medicine, Los Angeles,

CA 90095-1690.
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mg in a manner Ihat will result in decreasing their cumulative
puff volume of inhaled smoke when smoking a more potent

compared to a less potent preparation, to achieve a given de-

sired level of intoxication, and 2) that the yield of tar relative

to A'stetrahydrocannabinol (THC) from marijuana prepara-
tions of different potency always decreases as the THC con-
centration of the preparation increases To lest this hypothe-

sis and these assumptions, wc evaluated the effects of varying
THC concentrations in marijuana cigarettes (0. 1.77, and
3.95%) on the degosition of tar in the lung, carboxvhcmoglo-
hin boost, and su

jjuana.

METHODS

Subjects

We studied 10 mule habitual marijuana smokers |[mcan age

SD), 23,2 i 2.3 years), who smoked an average of 12.7 Z
115 joints/week and reported a cumulative lifetime smoking
history of 27.2 r 46 5joint-years (number of marijuana joints
per day times the number of years of marijuana smoking). All
were in good general health and had normal values for routine
pulmonary function tests. None reported intravenous drug
abuse or smoking illicit substances other than manjuana Three
were current tobacco cigarette smokers (14.0 Z 13.9 cigarettes/
day) and four were cvcr-smokcrs of tobacco with a cumula
tive lifetime smoking history of 3.6 Z 11 pack-ycars number
of packs of cigarettes per day limes the number of years of to-

hacco smoking). The study was approved by the UCLA Hu-

man Subject Protection Committee and the California Research
Advisory Panel All subjects signed an approved informed
consent form prior to their participation in the studs

Study Pratocol and Procedures

Each subject was studied on 3 separate days approximately
1week apart after refraining from smoking tobacco foi »1 h
and marijuana for »6 h During each study session, subjects

smoked a marijuana cigarette (85 mm length X 25 mm circum-

ference) containing cither O(XX) * 0.002% THC (mean weight
833 mg; range 808-864 mg). 177 r 0,01% THC (mean
weight 832 mg; range 789-924 mg) or 3.95% THC (mean weight
734 mg; range 687-774 mg), according to a crossover design
The order of assignment of the three ditferent strengths of mar
jjuana to each subject was randomized and subjects were

masked to the assignment. All marijuana cigarettes were pre-

pared from Mississippi-grown Mexican marijuana and were
supplied by the National Institute on Diug Abuse; the 0%

THC preparation was prepared by ethanol extraction. Mari-

juana cigarettes were stored at 4‘C to minimi/e chemical degra-
dation and were maintained in a humidifier at 60% humidity
and 21°C for 24 h before :1.e study to reduce harshness.
Subjects were asked to smoke each marijuana cigarette ad
lib but were specifically instructed to slop smoking once they
had achieved their desired level of intoxication ("high"). Pe-

ripheral venous blood was withdrawn anaerobically immedi-

ately before and 2 min after each cigarette was smoked for
measurement of the percentage of COHb saturation using a
CO-oximcter (Model 282, Instrument Laboratory. Lexington,
MA). Immediately prior to smoking at 2, 5, 15,30, and 45 min
after smoking, heart rate was measured electrocardiographi-
cally and subjects were asked lo rate their level of intoxication
on a scale of 0 to 10, with 10 representing the greatest “high
they had ever achieved.

| t, and subjective and physiological measures reflect-
ing the bioavailability of THC in ten habitual smokers of mar-
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Smoking topographic measures were determine 1. us previ-
ously described (16). Briefly, the volume and numbir of puffs
and (he interpuff interval were measured using a (X) Flcisch
pneumotuchygraph (resistance 0.0068 cm H-O; linear from 5 lo
100 ml/s) connected through a differential f ressurc transducer
(Model 282 MP54-3, Validync, Northridge, CAj (nngc -
2cm HjO) to a 12-channcl oscilloscopic recorder with a dif-
ferential integrator-computer and a rapid infrared writer at-
tachment (Honeywell Simultrace Recorder, Model VR-12,
White Plains, NY). The pncumotachygiraph was connected
through |-cm diameter Tygon tubing (length 70 cm) to the
distal end of a gloss cylinder (diameter 5 ¢cm; length 12 cm)
that contained two I-cm diameter ventilation ports and was
euled at its proximal end by a rubber stopper The marijuana
cigarette was held in a small plastic holder inserted through
the rubber stopper During a puff, the ventilation ports were
occluded by rubber stoppers so that the entire volume of air
drawn throu% the cigarette could be measured by the pneu
motachygraph. Between puffs, the ventilation ports were un-
covered to prevent extinction of the cigarette or accumulation
of carbon monoxide. The volume of smoke and air inhaled
into the lungs (“inhaled volume") in association with each
puff was measured using inductive plethysmography (Rcspi
tracc-Plus, Nonlnvasive Monitoring Systems, Miami Hcuch.
PL). During calibration maneuvers, inhaled volumes calcu-
lated from inductive plethysmography agreed with measure-
ments obtained by spirometry within t10% . The amount of
time the inhaled smoke was retained in the lungs (“breath-
holding lime") was calculated as the interval between the
times corresponding lo onc-lhird of the maximum inhaled
volume and two-thirds of the maximum volume exhaled fol-
lowing brcathholding

The amount of inhaled insoluble smoke particulates (tar)
was measured by a previously described proportional smoke-
trapping device (1051 that was connected to the plastic ciga-
rette holder at the proximal end of the puff-volume measuring
apparatus (9. From the plastic ci?arette holder, mainstream
smoke was diverted into two parallel |iathways, one contain
ing one caﬁillary tube and a Cambridge fil-T pad (“high-resis-
tance" pathway) and the other containing  nparallel capil-
lary tubes (“low-rcsistancc” pathway), The filler pad trapped
the smoke that passed through the hiﬂh-resistance pathway.
The tar (including THC) trapped by the filter was extracted
wiiii methanol. The tar content (total insoluble particulate
matter) was analv/ed by means of a spectrophotometer (wave
length 4IK) nm). THC concentrations were determined by in-
jecting dilutions of the methanol wash into a Waters high per-
formance liquid-chromatograph outfitted with a diode array
detector according to modifications of EISohlv et ul. (2). lon
pair technology was employed using a Beckman ultrasphcrc
('18 column, a wntcraccionitrilc mobile phase of 15:85, and
isocratic flow of 2 ml min. Ultraviolet detection was performed
at 220 nm with standards obtained from Alltech. Inc. (San
Jose.CA) Because a constant fraction of the tar (approximately
12.5%) was retained in the filter over a wide range of puff vol-
umes and flow rates, the actual quantity of inhaled tar. as well
as inhaled THC, could be calculated by muItiEIying the amount
of particulates and THC trapped in the Cambridge filter pad in
the high-resistance pathway by the term (|1 ~ 0.125] - ), or 7
(10). At the end of the period of brcathholding after each puff,
subjects exhaled the smoke into a me?aphone device, ihe distal
end of which (4.5-cm diameter) was fitted with another Cam-
bridge filler pad attached lo a vacuum system (5,16) to trap
the exhaled particulates. Following methanol extraction, the
latter were also quantitated by spectrophotometry and the ex
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haled THC by HPLC (3) as detailed earlier. The amount of
tor or THC retained (deposited) in the lung was calculated by
subtracting the amount of exhaled from the amount of in-
haled tar or THC.

The amount of tar delivered to the lung from different
strengths of marijuana cigarettes is dependent not only on
smoking technique but also on the actual tar yield of the ciga-
rettes, which could vary with the potency of the preparation.
We. therefore, measured the amount of tar in mainstream
smoke penerated from five 0%. five 177%. and five 3.95%
marijua,.- cigarettes under standardized smoking conditions
using a syringe with a 5()-ml puff volume. 2-sccond duration
and 30-s interpuff interval to uniform butt lengths of 25 mm.
All the tai in the mainstream smoke was captured in a Cam-
bridge filter interposed between the syringe and the ci%arette
and measured spectrophotometrically alter methanol elution,
as described ahove.

data analysis

For each subject, topographic measurements fpuff volume,
interpuff interval, inhaled volume, brcathholding time) wcie
averaged for each cigarette smoked These mean values, as
well as the number of puffs, cumulative puff volume (Ihe
product of the mean puff volume and the number of puffs for
each cigarette), butt length, and the amounts of inhaled and
retained tar and THC were averaged for all 10 subjects for
each potency of marig'uana smoked. COHb “boost.” peak
changes in heart rate from baseline and peak subjective rat-
ings of degree of intoxication after smoking each strength of
marijuana were also averaged for all subjects, In addition, for
each sub%ect, each measurement variable was expressed as a
ratio of that variable determined in relation to smoking 3.95%
marijuana to that determined for 1.77% marijuana: these ra-
tios served as indicators of Ihe relative pattern for each sub
jeet of smoking ‘?,ctive marijuana of two different strengths
The Hotelling's | test, a multivariate test for within-subject
differences in repeated measures models, was used to deter-
mine the significance of differences in smoking patterns, de-
livery. and deposition of particulates ano THC. and the “boost"
in COHb and change in heart rate among the dif.vrent strengths
of marijuana cigarettes (9). Multiple comparisons were then
performed using paired / tests, where appropriate. j,cutisc
the subject's levels of “high” were based on an ordinal seal”,
these data were analyzed for differences between the THC
concentrations using Friedman's nonparamctric two-way anal-
ysis of variance (7). Differences for all tests were considered
significant for 0 values <0.05. Statistical analyses were per-
formed using SAS(Il)and BMDP (2) software.

RESULTS

Smoking topography, pulmonary deposition of tar and THC.
COHb boost, and psychophysiologic responses to smoking all
showed similarly wide variability across subjects for each
strené;th of marijuana. The extent of this variability is illus-
trated for cumulative puff volume, brcathholding lime, tar
deposition, and THC retention in Fig. 1, which shows the indi-
vidual values for these variables for each type of marijuana
preRAaration smoked. _ _

ean values (-SE) for cumulative puff volume (CPV), in-
haled volume (Volj), brcathholding time, butt length, amount
of tar and THC retained in the lung, COHb boost, peak
change in heart rate, and peak level of intoxication for each
potency of marijuana smoked are shown in Table 1 As ex-
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peeled, both "active" marijuana preparations (1.77% and 3.95%
THC) delivered si_IgnificantIy more THC. 8) * 5L.7.p<
0.001: Hotelling's T2 to the lung and resulted in a sig ifbcantly
greater change (increase) in heart rat*, 12, 8) = 40.p <
0.001; Hotelling's T2 than the “inactive” (0% THC) prepara-
tion. although neither active preparation elicited a signifi-
cantly greater "high" than "inactive" marijuana Sp * 0.12;
Freedman nonparamctric two-way ANOVA). No differences
in any of the measured smoking topographic variables (cumu
lative puff volume; average puff volume, numbc of puffs, or
interpuff interval (data not shown); inhaled volume; breath-
holding time; butt length), nor in COHb boost, were noted
across the different potencies of marijuana. On the other
hand, despite the lack of any mean difference in smoking pat
tern for the different strengths of marijuana, the average
amount of tar delivered to and retained in the lunr from the
most potent preparation (3,95% THC) was sigmfu. o lower
than that from both the 0% THC and 1.77% THC prepara-
tions (P ¢ 0.03). Moreover, the THC delivered to and re-
tained 'in the lung from 3.95% marijuana was significantly
reater than that deposited in the lung from 1.77%, marijuana
<0001); this difference is reflected in the significantly
greater heart rate increase Ep <0.01) following the more po-
tent "active" preparation.

The mean percent of inhaled (delivered) tar that was not
exhaled and was thus deposited in the respiratory tract was
comparable across the difrerent stren?ths of marijuana (80.7 r
2.1%. Kift9r 3.2%, and 83.6 i 2.4% for theO. 1.77. and 3.95%
preparations, respectively). Likewise, the average percent of
inhaled (delivered) THC that was retained in the lung was
similar lor the 0.1.77, and 3.95% potencies (74.1 r 5,0"... b3 €
3.8%, and 76.5 : 4.5%. respectively) Consequently, the dil
(erenccs between the amounts of tar (or THC) delivered to
the lung between any two strengths of marijuana were similar
lo the differences between the amounts of tar (or THC) de-

QUUILAIM Hiff VAU medH-0GIVG N
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FIG. 1 Individual values lor cumulative puff volume (in? and
brcathholding lime (s) and for amount of tar [optical density (0.D.I
units) and amount of THC (mgaldeposited in the respiratory tract for
0.0,1.77. and 3.95% mari"huana. orizontal lines represenl mean values
*p < 0,03 (compared with 1.77% and 0% THC); t/> < 0,01 (compared
with 1.77% and 0% THC); \p < 0.001 (compared with 0% THC).
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TABLE |
MEAN VALUES ErSEI FOR SMOKING TOPOGRAPHY, TAR, AND THC DEPOSITIO
IN THE LUNG_ BLOOD CARBOX'YHEMOGLOBIN BOOST. AND PSYCHOPHYSIOUKIIC
RESPONSES TO THC DETERMINED DURING_AND AFTER SMOKING MARIUANA
CIGARETTES OF DIFFERENT THC CONCENTRATION
Bu
CV Vol Egh COHb  Hgh  AHR
ngR Trgtc leélcT mi liters —m % (CI\%O) mm'1
0% THC 189 0.1 7] 534 252 167 2.6 3.0 6.2
12,1) {o.o) (0s) (87)  (0.28> {4.3) (05 (7)) (16)
L77% THC 199 34 70 447 1T 9.3 2.0 43 302*
{z.tsg (20)  (08) ;59) (0.33) (47) (04) (0.7) 08],
3.95% THC 1369 210* 75 479 211 190 2.0 60 390
(15)  (28) (0.7) (7)  (020) (12) (03) (08) (43)

Definition of abbreviations: Tar_* respiratory tai,deflosition. 0.D 1 optical density units;
THC «.resplratorY retention of ~' Tetrahydrocannabinol; BUT - brcathholding time; CPV *
cumulative puff volume; VoIt inhaled volume of smoke and air; COHb - carboxyhcmoglobm
saturation; AMR « change in heart rale from prc smokmg baseline

*Significantly different from 0% THC.p <0001

'Significantly different from 0% THC p <0.02

«Significantly different from 1.77% THC:p ¢ 0.0L.

«Significantly different from 1.77% THC";p <0.03.

posited (retained) in the lung between the same two potencies
of marijuana.

The ratio of values for the variables shown in Table | for
3.95% marijuana to those for 1.77% marijuana were calcu-
lated for each subject and averaged across all subjects. Tlic
distributions of the individual values for most of these ratios
across the 10 subjects arc illustrated in Fig. 2. Deviations of
these ratios from 1.0 would imply a difference between the
more and less potent “active” marijuana preparation with re-
spect to smoking technique, delivery of smoke contents to the
lung or the physiological effects of such delivery. The broad
range of these ratios, which straddled 1.0 for all variables ex-
cept the amount of THC delivered to and retained in the lung.

RATIO OF VARIABLES

3.95% MJ 1.77% MJ

CPV BHT TAR THC HR HIGH COHb
FIG. 2. Individual ratios of values for cumulative puff volume
(CPV], brcathholding ||me](BHT) resglratory tar deposition (LAR),
respiratory retention of THC TH , heart rale increase over
presmoking baseline (HR), level of intoxication éHIGH), and
carboxyhcmoglobm boost (7 OHb) determined for 395% marijuana
to those determined for 1.77% marijuana (3.95% MJ 1.77% Mﬂ

—

reflects the large degree of variability across subjects in differ-
ential smoking technique and in subjective and physiological
responses to THC between the two strengths ol marijuana
(Fig. 2). On average, ratios of values for smoking pattern, in
eluding cumulative puff volume, brcathholding time, and in-
haled volume, were close to 1.0. On the other hand, ratios for
THC dei)osition, change in heart rate and "high" were always
or mostly above 1.0, while ratios for lar deposition were
mostly less than L.0.

The individual tar yields determined using a standardized,
syringe-simulated smoking technique for each of the five ciga-
rettes of each strength that were tested arc shown in Fig. 3.

TAR YIELD
40
gj 30
0
g; 20
B 10 ¢
0.0% 1.77% 3.95%

THC CONCENTRATION

FIG. 3. Individual values tor amount of tar7(O.D.) in mainstream
smoke generated from five 0.0%, five 1.77% and five 3.95%
marl{uana cigarettes using a svnngc with a 50-ml puf( volume, 2-s
duration and 30-s interpuff intefval to butt lengths of 25 mm
Horizontal lines represent mean values *>< 0.05 (compared with
1.77% and 0% THC).



MARIJUANA POTENCY AND LUNG TAR DELfVERv

The average tar yield from the 3.95% marijuana cigarette was
19.3 i 16 (SEM) optical density (O.D ) units, which was sig-
nificantly lower @ < 0.05) than the tar yields from both lhe
1.77% preparation (25.2 £ 14 0.D.) and the ft% preparation

(23.5* 160.D ).

DISCUSSION

The major findings from this study are that, in a small
number of healthy, habitual marijuana smokers asked to
smoke different strengths of marijuana to a desired level of in-
toxication. the amount of tar delivered to and deposited in the
lung from the most potent marijuana preparation tested was

significantly reduced compared to that of less potent prepara-

tions, despite the lack of demonstrable overall differences in
smoking topography, including cumulative puff volume, across
the different strengths of marijuana (Table 1). In contrast, no
difference in COHb boost was observed hetween more and
less potent marijuana cigarettes, while THC delivery and lung
retcn ion were significantly greater for 3.95% than 1.77%
marijuana, as reflected in a significantly greater heart rate in-
Crease ¢>< 0.01) following the 3.95% than the 1.77% prepa-
rationé able I).

Differences in TIIC delivery and the related physiological
responses lo smoking marijuana of different strengths were
found despite instructions lo the subjects to smoke only to
their desired level of intoxication. Possible reasons for the ob-
served differences in THC delivery arc 1) that subjects were
(f;enerall unable to "titrate” THC delivery to achieve u uni-
orm "high” from the 1.77 and 3.95% marijuana cigarettes, or
2) that their desired level of intoxication was %reater than that
which could be achieved with the weaker of the two active
marijuana preparations under the conditions of the experi-
ment. in which they were constrained to smoking only a single
marijuana cigarette. In favor of the former possibility is that
maximum levels of intoxication were not attained i (he ma-
jority of sub#'ects (7 of 10) until at least 5 min, and in some
subjects (4 of 10) as long as 15 min. after completion of smok-
ing. thus compromising their ability to sclf-titrate intake of
smoke (and thus THC(); hased on levels of “high" perceived
during active smoking. On the other hand, it is still possible
thal adjustments could be made during smoking with the ex-
pectation of delayed peak "highs' based on previous experi-
cnee. The alternative Possibility, namely that the single 1.77%
preparation was insufficient, even if consumed to me maxi-
mum extent tolerable, to produce the desired level of intoxi-
cation, appears inconsistent with the finding (hat mean butt
lengths of the smoked 1.77% and 3.95% marijuana cigarettes
were nearly identical 519.3 mm and 19.0 mm, respectively).
On the other hand, in 3 of the 10 subg)ects, butt lengths of the
1.77% marijuana cigarette were substantially shorter than
those of the 3.95% preparation and. in 2 additional subjects,
hoth preparations were nearly completely consumed (bull
lengths 2-4 mm% Therefore, the possibility remains that in
this subset of subjects the weaker of the two active prepara-
tions was insufficient to yield the desired level of intoxication,
even when smoked lo a relatively short butt length, in the ab-
sence of access to more than one marijuana cigarette.

The observation that the amount of tar deposited in the
lung tended to be reduced for 3.95% marijuana compared to
1.77% marijuana (Table 1and Fig. 1) is difficult to explain
solely on the basis of differences in smoking topography, oe-
cause smoking topography, including the variables that have
been found to correlate best with the amount of tar delivered
to and retained in the lung (cumulative puff volume and breath-
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bolding time) (13) were, on average, nearly identical for both
the higher and lower strengths of aciivc marijuana Smoking
marijuana down to a longer butt length would be expected lo
decrease tar delivery fpartly due to the increased filtration
through (he longer shaft of the cigarette (14); because average
butt lengths were similar for the two active strengths of mari-
juana that were studied, however, this factor could not have
accounted for the generally lower tar delivery from the more
potent cigarette. On the other hand, considerable intcrmdi-
vidual variability was observed in the 3.75:1.77% marijuana
ratios both for tar delivery and deposition and for cumulative
puff volume and brcathholding time (Fig 2). For the most
part, those subjects who exhibited lower cumulative pufl vol-
umes when they smoked 3.95% marijuana than 1.77% mari-
juana also deposited lower amounts of tar in their lungs when
they smoked the more potent preparation. A similar relation-
ship beiwcen brcathholding time and respiratory tar deliver

(or the two active strengths of marijuana was not observed.
These observations suggest that, at least in some subjects, the
reduced tar delivery to the lung from the higher potency mar-
ijuana preparation might be accounted for. at least in part, by
adjustments iri smoking technique that result in a lower amiu-
lative puff volume.

Reduced tar delivery fi <m more potent marijuana ciga-
rettes could also occur if the actual tar Kield from stronger
preparations were reduced relative lo that from the same
quantity of weaker preparations, when smoking technique
was standardized To evaluate this possibility, we measured
the amount of lar in mainstream smoke generated from Ihe
different strengths of marijuana cigarettes using a standard
i/cd in vitro smoking technique. As shown in Fig. 3, the aver-
age tar yield from the 3.95% marijuana ci?arette was signifi-
cantly lower (0 <0.05) than the tar yields from both the
1.77% und the 0% preparations. Consequently, a reduced tar
yield from stron?er preparations of marijuana might contrib-
ute, at least partly, to less delivery of tar to the lung, On the
other hand, no difference was noted between the tar yields of
the (land 1.77% preparations, so that a linear relationship be-
tween lhe potency of a marijuana cigarette and Us tar yield
was nol apparent over the entire range of potencies (o0.00
3,95% THC) of the preparations dial we tested Data from a
recent preliminary Australian study on the relative yields of
condensed particulate matter (tar) and THC Irom different
samples of seized marijuana ranging in Fotency Irom 0,57 to
13.0 "n (mean 342%; median 1.8%) (Hall. W,, National Drug
and Alcohol Research Centre. Kensington, Australia; Per-
sonal Communication) show a weak relationship between
THC content and lar yield for preparations with TI 1Cconcen-
trations =£2,5% and inconsistently lower tar yields for the few
preparations tested with THC concentrations >5%. Conse-
quently, had we been able to evaluate the influence ol smok-
ing marijuana cigarettes with THC concentrations 5%, we
miglii have found greater reductions in respiratory lar deliv-
ery than we demonstrated in the present study for 3.95%
compared to 1.77% marijuana.

Mainstream smoke from marijuana or tobacco is a highly
concentrated aerosol of liquid particles that is formed by com-
plex chemical reactions, including hydrogenation, pyrolysis,
oxidation, decarboxylation, dehydration, chemical condensa-
tion, distillation, and sublimation (15). The smoke aerosol is
composed of a large variety of organic and inorganic chemi-
cals dispersed in a gaseous medium of nitrogen, oxygen, hy-
diogen. carbon dioxide, carbon monoxide, and a number of
volatile and scmivolalile organic chemicals. The lar phase con-
sists of total particulate matter minus water and contains a
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number of constituents, including tumor initiators, carcino-
gens. and cocarcinogcns that contribute to the health hazards
of smoking Several factors influence the tar) :Ids of tobacco
cigarettes (15) that might also be relevant to marijuana. The’c
include plant genetics and growth conditions that affect chem-
ical composition and physical properties of the leaf, moisture
content, the curing and fermentation process, burning tem-
perature. the quality of the cigarette paper (e.g.. porosity),
and the presence or ahsence of a filter. Which of these factors
may be responsible for the apparently lower tar yield from
more potent preparations of marijuana is unclear.

The mean percentage of inhaled tar deposited in the lung
in the present stuuy from marijuana cigarettes of different po-
tency {8r 7-86.9%3/ is similar to that previously reported from
our lab ratory from 0.00 and 1.24% marijuana cigarettes
(84.4-86.1%) and higher than that deposited Irom tobacco
cigarettes (6*0%) (16). The greater percentage deposition of
inhaled tar from marijuana than tobacco cigarettes is attribut-
able to the longer brealhholding time characteristic of mari-
juana smoking compared to tobacco smoking (13.16). The simi-
larity in mean brcathholding times observed in the prevent
study during the smoking of marijuana cigarettes of different
strengths (Table 1) is consistent with tnc comparability in
mean percentage of delivered tar that was deposited in the
Iun? across the different Fotencies of marijuana.

n summary, ina small number of habitual marijuana users
studied during the smoking of single marijuana cigarettes of
vary  potency up to a maximum THC concentration of 3 95%.
adjustments of smoking topography to the different strengths
of marijuana were highly variable between subjects. Under
the conditions of the experiment (limited maximum potency

MATTHIAS ET AL

of marijuana and a limit of a single cigarette), smokers gener-
ally appeared unable to titrate THC delivery to achieve a uni-
form “high," so that the level of intoxication and heart rate
were often more increased after smoking cigarettes of higher
than lower potency. Tar delivery from 3.95% marijuana was
reduced relative to that from 1.77% marijuana in 3 of 10 sub-
jects. and the reduction in tar delivery a?peared to be related
to reduced .ntakc of smoke (lower cumulative puff volume) in
these few subjects, as well as to the reduced tar yield during
combustion of lhe stronger marijuana preparation. COHb hoost
was not affected by the potenc?/ of the marijuana smoked. Wc
conclude that, compared to lower potency marijuana ciga-
rettes, stronger preparations appear to lead to a modest re-
duction in exposure of the lung to tar in some smokers but not
to carbon monoxide. We did not assess the influence of vary-
ing THC content on the respiratory delivery of volatile con-
stituents other than carbon monoxide in the gas phase of mar-
jjuana smoke, some of which are known to be biologically
hazardous. Although it is possible that relatively reduced ex-
posure to carcinogenic components in ihe tar phase of mari-
juana from smoking cigarettes with a higher THC content
might reduce the carcinogenic risk of marijuana smoking, the
true health implications of these findings are as yet unclear.
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Long-term effects of exposure to cannabis

Leslie lversen

The lone-term use of cannabis, particularly at high intake levels,
is associated with sev al adverse psychosocial features,
including lower educational achievement and. in some
instances, psychiatric illness. There is little evidence,
however, that long-term cannabis use causes permanent
cognitive impairment, nor is there is any clear cause and effect
relationship to explain the psychosocial associations There
are some physical health risks, particularty the possibility of
damage to the airways in cannabis smokers. Overall, by
comparison with other drugs used mainly for ‘recreational
purposes, cannabis could be rated to be a relatively sale drug
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Introduction

(atnnahis is the must commonly used illicit drug. In mans
countries, more than 509? of young people have used it at
least once and it is widely perceived as rclatisels sale.
Many people believe that there are genuine medical uses
lor cannabis-based medicines and it seems likely that
such products will gain official approval in several
Western countries. ( Concurrently, there isa mine towards
relaxation of the criminal penalties associated with the
recreational use of cannabis — ranging from the down
grading ol criminal penalties in the | k to the possibility
of loll legalization in Canada and N\\it/etland. In light ol
these changes m attitude, it is timely to consider again the
adverse effects associated with long-term cannabis use-
over a period of years, as no drug can ever be considered

completely safe.

Effects on cognition

Several studies base addressed the question of whether
severe deficits in cognitive function develop in chronic

www.sciencedirect.conn

heavy users of cannabis, or inanimals treated for prolonged
periods with the drug. Most reports have shown that there
arc deficits m the performance of complex cognitive
tasks in long-term cannabis users, although there is ' trie
evidence that these are qualitatively or quantitatively
more severe than those seen jftcr acute drug use |1

More controversial is the question of whether long-term
cannabis use can cause irreversible deficits in higher brain
function that persist after drug use stops. Human . mdics
arc fraught with difficulties, as described in detail by
Karlcvwine 111 Indeed, many studies have suffered from
poor design. One confounding factor m human studies is
that comparisons have to be made between groups ofdrug
users versus non-users; however, it is usually impossible
to compare the baseline performance of these groups
before cannabis use to see if tiles are properly matched.
Pope et ol. |J|. for example, tested M carly-onsct heavy
cannabis users (who began smoking before the age of 17)
m a hatters of neuropsychological tests after a two-week
period of abstinence. The group performed significantly
worse than late-onsct users or controls, but also displayed
a lower verbal M. When the data wctc adjusted for this,
all differences between earlv-onser users and others
ceased to he significant

It is not sufficient to identify agroup of cannabis users and
simply to test them after stopping cannabis >tsc One
study, for example, recruited 63 current heavy users who
had smoked cannabis at least 5(10(1 tunes in then lists and
72 control subjects |5|. The subjects underwent a 28-das
washout from cannabis use. monitored Its urine assays. Ar
davs 0, I and 7. the heavy users scored significantly heloss
control subjec ts tin a battery of neuropsychological tests,
particularly in recall of word lists However, by das 26,
there were no differences between the groups in any ot
the test results, and no significant association between
cumulative lifetime cannabis use and tesi scores. The fact
that drug-induced effects on cognitive performance can
persist for up to a week after stopping the drug (perhaps
hecause of the persistence ol A'-tetrahydrocannabinol
| I1IC| m the body, ot because of a subtle withdrawal
ssnchomel means that many earlier studies that did not
allow a sufficiently long washout period might be invalid

(>ne way of assessing cognitive function is to measure MJ
Pried €fUl. |4| tested the effects of cannabis use in a group
of 70 young people by subtracting each person's MJ score
at nine years of age (before drug use) from their score at
age 17-20 years. Current cannabis use was found to be
significantly correlated in a dose-dependent manner with
adecline in 1Q scores. Ilowcver. no such decline was seen
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in subjects who had formerly been heavy cannabis users
and had stopped taking the drug, The authors concluded
that cannabis docs not have a long-term effect on global
intelligence,

‘This general conclusion was also supported by a review of
the 40 published studies that met adequate criteria, which
failed to detect any consistent evidence of persisting
neuropsychological deficits in cannabis users — although
some studies reported subtle impairments in the ability to
learn and remember new information [5.

Cannabis and psychiatric illness

There has been a long-standing concern that cannabis use
mighi precipitate mental illness in some users. Il is clear
that an acute schizophrenia-like psychosis can occur in
response to a high dose of cannabis |6*|, but whether
cannabis use can cause pcrsisicnt psychiatric illness in
people who had not previously shown psychotic symp-
toms remains contentious. A recent re-analysis of the
results of a large stale study of >50 000 Swedish men
(age 1K-20 years) conscripted into the Swedish army
between 1960 and 1070 suggested that those who had
used cannabis >50 times hefore the age of IK veais had a
6,7-lold increased risk of developing schizophrenia in
later life |7| Areview of this and four other longitudinal
cohort studies also concluded that early cannabis use
might be a causal factor for schizophrenia-like illness
in later life |K*| However, the interpretation ol such
studies is fiaught with many difficulties, as reviewed by
Macieod €U, |9**|. These authors highlighted that proof
of a causal relationship is subject to many confounding
factors. When known confounding factors were applied to
the Swedish army data, for example, the odds ratio was
reduced from 6.7 to 51 |7|. This, in turn, suggest- hat
other iesidu.il unidentified confounding factors are also
likely lo exist. The published studies show that die
existence of ‘prodromal* symptoms of psychosis clearly
increased the risk of subsequcni psychiatric illness in
cannabis users k- |. 'This factor was adequately con-
trolled lor in only one of the five published longitudinal
studies |HI|. In this New Zealand cohort, even when
those exhibiting prodmmal symptoms uf psychosis were
eliminated, those who started cannabis use by age 15
years (but not those who started later) showed a fourfold
incica.se in the risk of developing scInzophienia-likc ill-
ness by age 26 years. However, the number of subjects
involved was small (there were 20 15-vcar old cannabis
users, of whom three developed mental illness) so the
statistical power of this study was limited. Degenhardt
etul. 1211 sought to test the hypothesis of a causal relation-
ship between cannabis use and schizophrenia by a care-
ful examination of the incidence of schizophrenia in
Australia during the past 50 years. Although the preva-
lence of cannabis use bad increased markedly during this
period, there was no evidence of a significant increase in
the incidence of schizophrenia. 'The question of whether
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cannabis use can precipitate psychiatric illness in a vul-
nerable minority of previously well people remains unan-
swered. One could equally argue that a tendency tn
psychotic illness might increase the likclihi od of carlv
cannabis use |9**|. It is possible that cannabis may pre-
cipitate schizophrenic illness earlier in vulnerable people
w’ exhibit ‘schizophreniform' tendencies. Such a con-
¢l .mnis supported by the results ofa study of 1ZZnewly
admitted schizophrenia patients in the Netherlands,
which showed a strong association between cannabis
use and the age of onset of the first psychotic episode
in men, with uscts experiencing their first psychotic
episode 6.9 years earlier than non-uscis |I5]

Other studies have explored the association between
cannabis use and depression. One longitudinal study m
Australia reported that daily use of cannabis by teenage
girls (but not boys) led {>an approximately twofold
increased risk for depression/anxiety m later life |I5]. A
review of other studies of this type suggested that heavy
cannabis use may increase depressive symptoms in some
users, but whether this represents a causal relationship is
again unclear |14].

Psychosocial sequelae of cannabis use

Apart from the potential nsk of mental illness, there has
been a long standing concern that adolescent use ol
cannabis could lead to (educed educational achievement
and reduced motivation — sometimes rcfeiied to as an
aniotivational syndrome* |l|

(dicrel. etul. 115| attempted to a->sess this experimentally
m a studs in which human participants earned monc-v >\
responding on a complex levci-piessing schedule. [ licit'
was a significant reduction in the number of responses,
time spent and money earned when the subjects were re-
tested while smoking cannabis, indicating adrug-induced
reduction in motivation.

Various longitudinal studies have sought to establish the
relationship hetween cannabis use and subsequent edu-
cational achievement. A stud. of 12lo New Zealand
children |lo| showed that cannabis use was dose-depen-
deiltly related to an increased risk of leaving school
without qualifications, failure m enter nniveisiiy and
failure to obtain a univctsiix degree. A similar conclusion
was reached in tevicvvs of other published studies ol this
type |{**.17). ‘The review by Maclcod & Ul |(>* was
particularly comprehensive; the authors studied -)n pub-
lished longitudinal studies on the use- of cannabis, ol
which 16 were considered to provide the most robust
evidence. Their conclusions for cannabis use were, tirsilv,
a consistent association with reduced educational
achievement; secondly, a consistent association with
use of other drugs; thirdly, an inconsistent association
with psychological problems of various types; and tinallv.
an inconsistent association with antisocial or othc-i
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problematic behaviours. They concluded that "Available
evidence docs nor support an important causal relation
hetween cannabis use and psychosocial harm, but cannot
exclude the possibility that such a relation exists".

Whatever the nature ofthe association, it seems clear that
long-term heavy cannabis use carries a variety of negative
attributes. A case control study compared 108 hcavy-usc
long-term cannabis users, who had on average smoked
18000 times, with 72 age-matched controls who had
smoked cannabis <50 times [18” ). The heavv-usc can-
nabis smokers reported significantly lowct educational
attainment and lower income than did controls. When
asked to rate the subjective effects of cannabis on cogni-
tion. memory, career, social life, physical and mental
health and various quality-of-lifc measures, a large major-
ity of hcavy-usc cannabis smokers reported negative
effects of their drug use.

Cannabis and substance dependence
Although it was previously thought that cannabis was not
adrug ofaddiction, it is now recognized that cannabis use
can lead to substance dependence in perhaps as many as
10% of regular users, according to the internationally
accepted DSMIV definition of 'substance dependence’
|(*]. In both animals and humans, a clear withdrawal
syndrome can be identified |n*. In rodents, chronic
administration of THC or synthetic cannabinoids leads
in downregulation and desensitizution of cannabinoid
CBi receptors in the brain 119|. This might partly explain
the tolerance that develops in hoth animals and humans
on repeated use of the drug. In regular cannabis users,
abstinence leads to a withdrawal syndrome characterized
In negative mood (irritability, anxiety, misery), muscle
pain, chills, sleep disturbance and decreased appetite. A
placebo-controlled study showed that these symptoms
were significantly reduced by oral administration of T1 I( i,
suggesting that the withdrawal syndrome and underlying
substance dependence were related to effects of"l 11C on
the cannabinoid CBi receptor, rather than to any other
component of herbal cannabis |20|.

Other potentially toxic effects of long-term
cannabis use

Some of the most serious adverse effects of smoked
cannabis are on the respiratory system. Although little
progress has been made recently in quantifying such
risks, warnings continue to be issued about the potential
for long-term damage or even malignancy in the airways
|21]. 1t is known that lung macrophages isolated from
cannabis smokers exhibit impaired anti-bacterial activity,
and one experimental study showed tiiat this might be
caused, in part, by reduced expression of inducible nitric
oxide synthase and decreased production of nitric oxide
|22|. A review of the evidence for immunosuppressant
effects of cannabis concluded that, with the exception of
the effects ofcannabis smoking on broncho-alveolar immu-
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nity, there is no evidence that cannabis causes un\ other
serious immunosuptcssion in users [25]. The authors sug-
gested that the effects on lung macrophages might be
related to the ability of cannabis in animal studies to cause
a shift from Thl to Th2 cytokine production.

With increasing use of cannabis, there remains a concern
that cannabis use during pregnancy might impair foetal
development. Reviews of data from humans, however,
suggest that such effects arc minimal for cannabis users
when compared with the well-documented adverse
effects of tobacco or alcohol use [24.25*). Nevertheless,
treatment of pregnant rats with high doses of THC did
lead to significant (eductions in expression ol neural
adhesion molecule LI m the foetal biain — a key protein
for brain development |20]

Conclusions

A review of the literature suggests that the majority of
cannabis users, who use the drug occasionally rather than
on a daily basis, will not suffer any lasting physical or
mental harm. Conversely, as with other 'recreational’
drugs, there will be some who suffer adverse conse-
quences from tlicit use of cannabis. Some individuals
wim have psychotic thought tendencies might risk pre-
cipitating psychotic illness. Those who consume large
doses of the drug on aregular basis arc likely to have lower
educational achievement and lower income, and may
suffer physical damage to the airways. They also run a
significant risk of becoming dependent upon continuing
use of the drug. There is little evidence, however, that
these adverse effects persist alter drug use stops or that
any direct cause and effect relationships are involved.

In contrast, cannabis might hav<- beneficial effects in
some medical indications. "There is considerable litera-
ture obtained from animal studies to suggest that cannabis
has analgesic effects 127]. I'ntil recently, however, there
has been a dearth of controlled clinical studies to validate
such effects in patients. This has now changed, with the
publication in the past two years of a number of double-
blind placebo-controlled trials showing the effectiveness
ol cannabinoids in relieving chronic neuropathic pain
[2U2V| or pain associated with multiple sclerosis |A0™:
511 The largest of these trials involved 650 multiple
sclerosis patients and showed significant pain relief after
J5 weeks of treatment with either pure ’IT 1C or cannabis
extract |50] It seems likely that medicinal cannabis will
re-enter the Pharmacopoeia.

References and recommended readinéq,Od ]
|

rPea : eevrvs Ia grgggrl]awéﬁﬁrgﬁté dpgg)llshed within the annual p

+ 0| special interest
o O oﬂtstandmg interest

1 Earleywine M Understandi jjuana Oxford Oxldrd
UnEv rSIty PreSS;nzoeorf anding marjuana

Current Opinion in Pharmacology 2005, 5 69-72



72 Neurosciences

2 @0 eIu GT]o d é} uber AJ. Hudson JI. Cohane G. Huestis MA,

Early-onset cannabis use and cognitive

Bngrnta %Bgt é@%ee ?381 re ot the association? Drug Alcohol

3 Pope HGJr, Gruber AJ, Hudson JI, Huestis MA, Yurgelun-Todd D:
Neuropsychologrcal performance In long-term cannabis
users Arch Gen Psychieliy 2001, 58:909-915

4 Fried P, Watkrnson B, James D, Gray R current and tormor
marijuana use: preliminary findings of a Iongitudirgg%ségiiy
of effects on 10 in young adults CMAJ 2002. 166 00/-

5 Gonzalez R. Carey C. Grant | Nonacute (residual)
neuropsychological effects of cannabis use: qualitative
analysis anéjssg gem atic review J Clin Pharmacol 2002,

42(Suppl)4
1V6?:Sf51 |_ nnabrs and Ihe brain Brain 2003,
gﬂgpre ensive revrewolacute and long-term actions o( cannabis in Ihe

7 Zammit S, Allebeck P, Andreasson S. Lundber g |. Lewis G
Self-reported cannabis use as a risk factor for schizophrenia
in Swedish conscripts of 1969: historical cohort study
BMJ 2002 325 1199-1201

8. Arseneaull LJ. Cannon M. Wilton Murray RM causal association
es between cannabis and p%co os | tron olt.e

ev'dence BvrreJ 81 hﬁe evidence Irom ||ud|naI studies .ol .a
ﬁausnl relatronsﬁ \Qletween cannagrs use an %sequent psyc%ratnc

aciead J. Qakes R Copeilo e |, Egger M, Hickman M

i ppen owskra'}S gtokes ampa ArciC L?rBave ih G
Psychological and social sequelae of cannabrs and other illicit
drug use by young people a systematic review of longitudinal

An eSCHIRn a)naFf}yslr’as“on l(Jib fshed on ongrtﬁ el Sudies

10. Arseneaull L. C mnon M. Poulton R, MurragR Caspi A Mottrtt TE

Cannabis use in adolescence and ns (}r @% tlé)ﬁirﬂgrs

longitudinal prospective study BMJ

11 Degennardt L, Hall W Lynskey M Testing hypotheses about
the relationship betw&%r can abrs use and psychosis
Drug Alcohol Depend 3.7

12 \Iéeﬁrr R Selten JP. van der Tweel | Feller WG. Hoek HW.
aam Psyc%;rtlrrl/a%%ztj.slm%f%%én onset ol schizophrenia

13. Patton GC. Colley C. CarlinJB Degenhardt L, Lynskey M. H I\g/
Can Bgs 113998 and mental health in young people BMJ 0
525 1105-1

14 DegenhardtL Hall W Exploring the asso%bron between
cannabis use and depression Addiction 3
98 1493-1504

15 Cherek DR. Lane SD. Dougherty DM Possible amotivational
effects following marijuana smoking under laboratory
conditions Exp Clin Psychopharmacol 2002. 10:26-38

ey re et 3, 8" DebE 1688

Current Opinion in Pharmacology 2005, 5:69-72

T Aot Tt ol o ve

18 ﬁlber Al. Po’ﬁ)e HG. Hud n JI, Yurgelun-Todd D Attrrb&rtes
ong-term eavy “tgﬂ} ers-a case-control s
The rgrsr'fvscp%%'tg/' 7 ﬁ(e)a)\?y -Use long-term smokers ol cannabis are bleak

19 SrrnS ileyU Re uIatro qrannabrnord Bl r%peptor in the
centra nei %/ %)yc ronic canna Inoids

Neurobiol
" “sM A
|va [0€X Neuropsychopharmacology 0

2 rDR Al W [%e iratory health effects ol cannabrs
ta ement 0 ﬁéor C %r% Austra 12 and
ea anu Intern Med J 3

= F/Pth MDan? IP h nrgaf?gae 1 r}échs%WcBgn ?ﬁlgﬁr@o ar'

PR o g rane ot

3 s 1, s g en

L Parkg McParlland JM. Glass M Cannabis, cannabinoigs /iind
reprg UCLION Prostaglandins Leukot Essent Fatty Acids

101 197

25. CA Fetal alcohol and drug effects Neurologist 2003.
Revie r]\ la dure foncludes that there are only minimal effects ol
canna |s on logial development

omez M ern3n$ez MJ hanssan B .de M ueIR Ramos.JA
ernande{ rena can |n| %ex ression
or neura esron 861 7| taI at bral

Brain RES Dev Brain RES

i C&%&m%&m&nma-rgnspmpw

2 Ka}rgr rl\e/lsrcs%lmé% l?emssntﬁo radcelnwoﬁrhor 2“? equ
chroriic neuropahrg Bgrn ar m'éf control dtrra
J Amer Med Assoc 0 290 1157

29 Wade DT. Rob Ho[use HgMahdﬁrer W%nglgA I rﬁrggmggrg

controfled stu
extract can im rove |2ritr2agcta Ie neurogenic symptoms

Clin Rehabrl 20 3

30 |ce Fo Sanders H Vrcke J. Numn A
nna |h0| S ortrea mento MS crfy otpers mptoms
Hrulltr sc erosrs multicentre
ran omrze eho-controlled trial Lancet2003

Tr] ?arges? controlled clinical Inal lor cannabinoid use in multiple

scleros|

3l avendgenF gansen TS ach FW D es the Fannab;nord
ronabinol reduc &

aln n mutr erosis
andomised doy Ie acebo contr oIe crossover trial
Br Med J 2004, 329; 253 261

www.sciencedirect.com


http://www.sciencedirect.com

The Reportofthe National
Commission on Marithuana

and Drug Abuse

Marihuana: A Signalof
Misunderstanding

Commissioned by President Richard M. Nixon, March, 1972
Zip file of the entire report - about 517K

Table of Contents

The Report

Letter of Transmittal

Introduction

I. Marihuana and the Problem of Marihuana
 Origins of the Marihuana Problem
°  Visibility
°  Perceived Threats
0 Symbolism
» The Need for Perspective
°  Historical Perspective
°  Cultural Perspective
The Search for Meaning
Skepticism
« The Limits of Rationality
+ Formulating Marihuana Policy
°  Scientific Oversimplification
0 Philosophical Oversimplification
° Sociological Oversimplification

Legal Oversimplification
« The Report

[I. Marihuana Use and Its Effects
+ The Marihuana User

« Demographic Characteristics

+ Patterns of Use

+ Profiles of Users



o e e e

o

o

Experimental Users
Intermittent Users
Moderate and Heavy Users

Very Heavy Users
Becoming a Marihuana User

Parental Influence
Situational Factors and Behavioral Correlates
Social Group Factors

The Dynamics of Persistent Use
Becoming a Multidrug User

Epidemiologic Studies
Profiles and Dynamics

Sociocultural Factors
Effects of Marihuana on the User

Botany and Chemistry

Factors Influencing Drug Effect
Dosage

Method of Use

Metabolism

Set and Setting

Tolerance

Reverse Tolerance

Duration of Use

Patterns of Use

Definition of Dependence
Effects Related to Pattern Use
Immediate Drug Effects

Subjective Effects
Bodv Function
Mental Function

The Intoxica'cd State
Unpleasant Reactions
Anxiety States
Psychosis

Conclusions

ShortTemi Effects
Long Term Effects
Very Long Term Effects

Tolerance and Dependence
General Body Function

Social Functioning

Mental Functioning

Motivation and Behavioral Change
Summary

I1l. Social Impact of Marihuana Use

Marihuana and Public Safety



»  Marihuana and Crime

« The Issue of Cause and Effect
Marihuana and Violent Crime
Marihuana and Non Violent Crime

A Sociocultural Explanation

« Marihuana and Driving
+ Marihuana, Public Health and Welfare

° A Public Health Approach

« The Population at Risk

« Confusion and Fact

« Assessment of Perceived Risks
° Lethality

0 Potential for Genetic Damage

° Immediate Effects

» Effects of LongTerm, Heavy Use
« Addiction Potential

0 Progression to Other Drugs
* Preventive Public Health Concerns

Summary _ _
Marihuana and the Dominant Social Order

The Adult Marihuana User
The Young Marihuana User
The World of Youth

Why Society F”els Threatened
Dropping Out

Dropping Down

Youth and Radical Politics

Youth and the Work Ethic
The Changing Social Scene

o o L] O

o O

IN' Social Response to Marihuana Use
The Initial Social Response

<* The Change

« The Current Response

« The Criminal Justice System

« Law Enforcement Behavior
Law Enforcement Opinion

° The Non Legal Institutions

The Family

« The Schools

m The Churches

m The Medical Community

Summary
« The Public Response

V. Marihuana and Social Policy
« Drugs in a Free Society
0 Drugs and Social Responsibility



« A Social Control Policy for Marihuana
« Approval of Use
« Elimination of Use

Discouragement or Neutrality _
Implementing the Discouragement Policy

The Role of Law in Effective Social Control
Total Prohibition

Regulation

Partial Prohibition

Recommendations for Federal Law
Recommendations for State Law
Discussion of Federal Recommendations

» Discussion of State Recommendations

° Discussion of Potential Objections

+ A Final Comment

Addendum

o@@..

o L] L ) @

Ancillary Recommendations

Legal and Law Enforcement Recommendations
Medical Recommendations

Other Recommendations

Index of Contributors, Contractors and Consultants

The Appendix

The Technical Papers of the First Report of the National Commission on Marihuana and
Drug Abuse, March, 1972

Letter of Transmittal
Member s ai.d Staff

Preface
I'art One - Biological Aspects

|. History of Marihuana Use: Medical and Intoxicant

* History of the Medical Use
« History of the Intoxicant Use

Il. Biological Effects of Marihuana

« Botanical and Chemical Considerations

« Factors Influencing Psychopharmacological Effect
« Acute Effects of Marihuana (Delta 9 THC)

« Effects of Short-Term or Subacute Use



« Effects of Long-Term Cannabis Use _
* Investigations of Very Heavy, Very Long-Term Cannabis Users

I1l. Behavioral and Biological Concomitants of Chronic Marihuana Smoking by
Heavy and Casual Users

Part Two —Social Aspects

|. Marihuana Use in American Society
Surveys of Marihuana Use
The Incidence and Prevalence of Marihuana Use
The Future of Marihuana
Why People Use Marihuana
Becoming a Marihuana User
Circumstances of First Marihuana Use
The Marihuana User
The Patterns of Marihuana Use
Marihuana Use ai J the User: 1972

[l. Marihuana and the Use of Other Drugs
« Empirical Data on the Escalation Process

* Youth Drug Use Survey

*  Summary

[II. Marihuana and Public Safety
Problems in Assessing the Effects of Marihuana
Marihuana and Violence _
Marihuana and Sexual Behavior
Marihuana and (Non-Violent) Crime _
Summary and Conclusions: Marihuana and Crime

Marihuana and Driving

Part Three -- Legal Aspects

.Control of Marihuana, Alcohol and Tobacco
History of Marihuana Legislation
History of Alcohol Prohibitio.i
History of Tobacco Regulation

The Legal Status of Marihuana

International Control

The Control of Marihuana Under Federal Law

Control of Marihuana at the State Level

The Role of Ancillary Offenses and Constructive Possession in Controlling Marihuana

Marihuana Control al the Local Level o
Analysis of Statutes Requiring Physicians to Report Drug Addiction

. Trafficking Patterns of Marihuana and Hashish
Marihuana Traffic From Mexico

Marihuana Traffic From Jamaica

The Growing Hashish Traffic

‘art Four -- Response of the Criminal Justice System to Marihuana Use



Introduction
[. Enforcement Behavior at the State Level

Enforcement Behavior at the Federal Level

General Trends
Federal Enforcement of the Marihuana Laws: 1970

Opinion Within the Criminal Justice System

Prosecutorial Opinion
Opinion of Court Officials

Part Five - National Survey
l. A Nationwide Study of Beliefs, Information and Experiences

Main Report
Methods and Procedures

Part Six -- Social Policy Aspects
I The Constitutional Dimensions of Marihuana Control

Substantive Limitations on the Criminal Law
Federal Preemption of Marihuana Control

. Models and Statutory Schemes for Controlling Marihuana

Law and Social Policy

Legal Implementations of Marihuana Control Policies
Formulating a Legal Scheme

Implementation of Alcohol Prohibition

Marihuana and Education

Drug Programs in American Education

State Departments of Education Survey
Commission Visits

Drug Education Programs of Special Interest
Marihuana Education in Suite Programs
Surveys of College Drug Courses

The Federal Government and Drug Education

Research Needs and Directions

Biomedical
Psychosocial
Legal and Law Enforcement

Index of Contributors, Contractors and Consultants

Research Papers Prepared for the Commission



Letter of Transmittal

National Commission on Marihuana and Drug Abuse
801 19th Street N.W.
Washington, D.C 20006

March 22,1972

To The President and Congress of tne United States:

As Chairman of the National Commission on Marihuana and Drug Abuse. | am pleased to
submit to go_u our first year Report in conformance with the mandate contained in Section
601 of Public Law 91-513, The Comprehensive Drug Abuse Prevention and Control Act of

1970.

This Report "Marihuana. A Signal of Misunderstanding™ is an all-inclusive effort to
present the facts as they are known today, to demythologize the controversy surrounding
marihuana, and to place in proper persj ctive one of the most emotional and explosive
issues of our time. We on the Commission sincerely hope it will play a significant role in
bringing uniformity and rationality to our marihuana laws, both Federal and State, and that it
will create a healthy climate for further discussion, for further research and for a continuing
advance in the development of a public social policy beneficial to all our citizens.

Whatever the facts are we have reported them. Wherever the facts have logically led us, we

have followed and used them in reaching our recommendations. We hope this Report will
be a foundation upon which credibility in this area can lie restored and upon which a

rational policy can be predicated.
By Direction of the Commission
Raymond P. Shafer

The President

The President of the Senate

The Speaker of the House



Marihuana: A Signal of
Misunderstanding

Introduction

This is the first of two Reports by the National Commission on and Drug Abuse. Public
Law 91-513 requires that we report to the President, Congress and the public initially on
marihuana and then on the broader issue of drug abuse in the United The second Report
will include a review of the marihuana issue with particular attention to studies which have

been conducted in the interim.

In large measure, the marihuana issue is a child of die sixties, the visual and somewhat
pungent symbol of dramatic changes which have permanently affected our nation in the last
decade. Some have that our mandate has placed the cart before the horse, and that we should
have focused first on the wider social issue and assessed marihuana’s impact on society
within that context, much thought and investigation, we now believe that Congress was wise
in focusing this Commission's attention first on marihuana, separating it from the rest of the
drug controversy, we have been better able to analyze the unique position marihuana

occupies in our society.

Our mandate was a broad one. covering, for example, the nature and scope of use. the
effects of the drug, the relationship of marihuana use to other behavior and the efficacy of
existing law. Realizing that marihuana had never before in the American experience been the
subject of a concentrated, authoritative governmental study, we launched a comprehensive
research and fact-finding effort. We sought., to evaluate and supplement existing material,
to fill knowledge voids, and to assess the so-called truths commonly posed in the marihuana

debate.

Soon after funds became available on March 22. 1971, we commissioned more than 50
projects, ranging from a study of the effects of marihuana on man to a field survey of
enforcement of the marihuana laws in six metropolitan jurisdictions. Of particular
importance in our fact-finding effort were the opinions and attitudes of all groups in our

society.

Through formal and informal hearings, recorded in thousands of pages of transcripts, we
solicited all poi* ,s of view, including those of public officials, community leaders,
professional experts and students. We commissioned a nationwide survey of public beliefs,
Information and experience referred to in this Report as the National Survey. In addition, we
conducted separate surveys of opinion among’, district attorneys, judges, probation officers,
clinicians, university health officials and free clinic personnel.

This inquiry focused on the American experience. However, we have been well aware from
the outset that the scope of marihuana use in the United States differs considerably from
that in other countries where the drug has been used for centuries. Accordingly, the
Commission sought to put the American experience in perspective by seeing the situation
first hand in India, Greece, North Africa, Jamaica, Afghanistan, and other countries.

Because of our initial concentration on marihuana, certain issues common to marihuana and
other drugs have been deferred for more complete coverage in the second Report. For



example, a detailed analysis of educational programs about marihuana and its use will be
considered when we evaluate drug education programs in general.

Further, we do not discuss the rehabilitation of the problem marihuana user since no such
specialized programs exist; we found the subject is best approached from a broader
perspective of rehabilitation programs for problem users of all non-narcotic drugs. An
examination of federal and state organizational response to the drug issue, as well as an in-
depth study of general law enforcement strategies, have both been undertaken and will
continue, but will not be reported fully until the second year.

Officers of the Federal Government have set a high priority on fuller understanding of the
marihuana issue and appropriate governmental action. President Nixon has frequently
expressed his personal and official commitment to providing a rational and equitable public
response to the use and misuse of drugs. Similarly, Congress has shown its concern In
passing the Comprehensive Drug Abuse Prevention and Control Act of 1970. In appointing
this Commission, both the President and Congress have recognized the need for an
independent, nonpartisan appraisal of the nature of marihuana and the consequences of its
use, for a similar appraisal of the abuse of all drugs, and for appropriate recommendations
for public policy as a result of both studies.

The Commission decided early in its deliberations to w'rite a Report that was complete but
not overly technical so that the reader could understand the points discussed without
analyzing detailed studies. Some, studies and supporting data are included in an Appendix
to the Report, which is published separately. For the researcher and others interested in
greater detail, the Appendix provides the necessary technical data.

This Report focuses on marihuana, the popular name for a mixture of stems, leaves and
flowering tops of the Indian hemp plant. Cannabis Sativa L. This Report presents the most
significant information gathered to date about the drug and its users, concluding with the
Commission's recommendations concerning the most appropriate public response to

marihuana usage in our society.



The National Commission on M arihuana and Drug Abuse

M arihuana: A Signal of M isunderstanding

| - marihuana and the
problem of marihuana

"There are no whole truths; all truths are half-truths. It is trying to
treat them as whole truths that plays the devil."

Alfred North Whitehead (1953)

We are a nation of problem-solvers. We are restless mid impatient
with perceived gaps between the way things are and the way we
think ought to e, Understandably, such ai impulse toward self-
correction never leaves us wanting, for social prohlems to solve. .
Al,thou?h it IS a prerequisite to social progress, this problem-solving
orientafion misdirects our attention. In.order to maximize public
awareness we are apt to characterize situations as being far worse
than they really are. Because any activity is commonly regarded as a
move toward & solution, rhetoric and stopgap legislation sometimes
substitute for rational reflection. We become so impressed with social
engineering that we overlook inherent human limitations.

Since the mid-sixties, American society has been mcreasmgrlﬁ
agitated by what has been defined as a marihuana problem. The
typical sequences of "a national problem" have resulted: |
exaggeration, polarization and the inevitable demand for a solution.
The appointment of this Commission and the publication ofthis
Report reflect the escalation of marihuana use into the realm of social
problem. Since the beginning of our official life, we have grappled
with the threshold question: Why has the use of marihuana reached

problem status in the public mind?

Origins ofthe Marihuana Problem



Marihuana has been used as an intoxicant in various parts of the
world for centuries and in this country for 75 years. Yet use of the
drug has been regarded as a problem of major proportions for less
than a decade. We will not find the reasons for contemporary social
concern in pharmacology texts or previous governmental reports, for
we are dealing with two separate realities: a drug with certain
pharmacologic properties and determinable, although variable, effects
on man; and a pattern of human behavior, individual and group,
which has, as a behavior, created fear, anger, confusion, and
uncertainty among a large segment of the contemporary American
public. The marihuana behavior pattern is the source of the

marihuana controversy.

The most apparent feature of the behavior is that it is against the law.
But inconsistency between behavior and the legal norm is not
sufficient, in itself, to create a social problem. Marihuana, has been an
illegal substance for several decades; and the widespread violation of
laws against gambling and adultery have not excited the public to the
same extent as has marihuana-smoking in recent years.

At the same time, we suspect that illegality may play an important
role in problem definition where drugs are concerned. Alcohol is of
proven danger to individual and societal health and the public is well
aware of its dangers, yet use of this drug has not been accorded the
same problem status. Marihuana's illegality may have been a
necessary condition for the marihuana problem, but the increased
violation of the legal proscription does not by itself explain the

phenomenon.

The Commission believes that three interrelated factors have fostered
the definition of marihuana as a major national problem. First, the
illegal behavior is highly visible to all segments of our society.
Second, use of the drug is perceived to threaten the health and
morality not only of the individual but of the society itself. Third, and
most important, the drug has evolved in the late sixties and early
seventies, as a symbol of wider social conflicts and public issues.

VISIBILITY



More than anything else, the visibility of marihuana use by a
segment of our population previously unfamiliar with the drug is
what stirred public anxiety and thrust marihuana into the problem
area Marihuana usage in the United States has been with us for a
very long period of time, dating back to the beginning of the century.
For decades its use was mainly confined to the underprivileged
socioeconomic groups in our cities and to certain insulated social
groups, such asjazz musicians and artists. As long as use remained
confined to these groups and had a negligible impact on the
dominant social order, the vast majority of Americans remained
unconcerned. From the other side, th insulated marihuana user was
in no position to demand careful public or legislative scrutiny.

However, all this changed markedly in the mid-1960's. For various
reasons, marihuana use became acommon form of recreation for
many middle and upper class college youth. The trend spread across
the country, into the colleges and high schools and into the affluent
suburbs as well. Use by American servicemen in Vietnam was
frequent. In recent years, use of the drug has spanned every social

class and geographic region.

The Commission-sponsored National Survey, "A Nationwide Study
of Beliefs, Information and Experiences,"” indicated that some 24
million Americans have tried marihuana at least once and that at

least 8.3 million are current users.

Other surveys uniformly indicate that more than 40% of the U.S.
college population have tried marihuana, and in some universities the
figure is much higher. Also, use of the drug has become almost as
common among young adults out of college, and among older
teenagers in high school. The National Survey indicates that 39%, of
young adults between 18 and 25 years of age have tried marihuana.
The stereotype of the marihuana user as a marginal citizen has given
way to a composite picture of large segments of American youth,
children of the dominant majority and very much a part of the

mainstream of American life.

Public confusion, anger, and fear over this development became
increasingly apparent during the mid and late 1960's. Such mass
deviance was a problem and the scope of the problem was



augmented by frequent publicity. The topic of the usage of
marihuana by the young received considerable attention from
newspapermen and television reporters. The drug's youthful users
abetted the media in this regard by flaunting their disregard of the
law, Few of us have not seen or heard of marihuana being used en
masse at rock concerts, political demonstrations and gatherings of

campus activists.

In addition, new scientific and medical interest in marihuana and its
use was stimulated by the sudden public interest For the first time in
the American experience, the drug became the subject of intensive
scrutiny in the laboratories and clinics. Unfortunately, this research
was conducted in the spotlight of public controversy. Isolated
findings and incomplete information have automatically been
presented to the public, with little attempt made to place such
findings in a larger perspective or to analyze their meanings.

Any new marihuana research has had ready access to the news
spotlight and often has been quickly assimilated into the rhetoric of
the marihuana, debate. Science has become a weapon in a
propaganda battle. Because neither the reporters nor the public have
the expertise to evaluate this information, the result has been an array
of conflicting anecdotal reports, clinical studies on limited
populations, and surveys of restricted utility.

Visibility, intense public interest, and fishbowl research are all
important components of the marihuana problem.

PERCEIVED THREATS

Although marihuana is taken by most users for curiosity or pleasure,
the non-using public still feels seriously affected by use of the drug.
Several decades ago it was popularly asserted that the drug brought
about a large variety of social and individual ills, including crime and
insanity. As a result it was prohibited by federal law in 1937. The
marihuana explosion of the mid-sixties occurred within the context
of 30 years of instilled fear. Although based much more on fantasy
than on proven fact, the marihuana "evils” took root in the public
mind, and now continue to color the public reaction to the marihuana
phenomenon. Even beyond the violation of law. the widespread use



of marihuana, is seen as a threat to society in other ways. And the
threats grow proportionately as the controversy swells.

It has been astutely observed that any statement frequently repeated
in public assumes the status of fact. With so many people continually
arguing about marihuana, the public has understandably become

alarmed and confused.

On the basis of the National Survey, we have tried to identify the
ways in which the public feels threatened by marihuana use.
Essentially these threats fall into three general categories: threats to
the public safety, threats to the public health, and threats to the

dominant social order.

In terms of public safety, the concern is with the relationship
between marihuana and aggressive behavior, crime and juvenile
delinquency. Threats to the public health usually refer initially to the
impact of marihuana on the user. Lethality, psychosis, addiction
potential and effects of chronic long-term use, are major concerns.
Additionally, the fear exists that marihuana leads to the use of more

dangerous drugs, especially LSD and heroin.

The threat which marihuana use is thought to present to the
dominant social order is a major undercurrent of the marihuana
problem. Use of the drug is linked with idleness, lack of motivation,
hedonism and sexual promiscuity. Many see the drug as fostering a
counterculture which conflicts with basic moral precepts as well as
with the operating functions of our society. The "dropping out" or
rejection of the established value system is viewed with alarm.
Marihuana becomes more than a drug; it becomes a symbol of the

rejection of cherished values.

SYMBOLISM

The symbolic aspects of marihuana are the, most intangible of the
items to which the Commission must address itself, and yet they may
be at the heart of the marihuana problem. Use of marihuana was, and
still is, age-specific. It was youth-related at a time in American
history when the adult society was alarmed by the implications of the
youth " movement": defiance of the established order, the adoption



of new life styles, the emergence of "street people,” campus unrest,
drug use, communal living, protest politics, and even political
radicalism. In an age characterized by the so-called generation gap,

marihuana symbolizes the cultural divide.

For youth, marihuana became a convenient symbol of disaffection
with traditional society, an allure which supplemented its recreational
attraction. Smoking marihuana may have appealed to large numbers
of youth who opposed certain policies or trends, but w'ho maintained
faith in the American system as a whole. In ;atime when symbolic

speech is often preferred to the literal form, marihuana was a
convenient instrument of mini-protest It was also an agent of group
solidarity, as the widely-publicized rock concerts so well illustrate.

For the adult society, the decade of the sixties was a distressing time.
The net effect of racial unrest, campus disruption, political
assassination, economic woes and an unpopular war was widespread
uneasiness. Attending a general fear that the nation was witnessing
its own disintegration was a desire to shore up our institutions and
hold the line. That line was easy to define where drugs, particularly

marihuana, were concerned.

Use of drugs, including marihuana, is against the law. For many,
marihuana symbolized disorder in a society frustrated by increasing
lawlessness. Insistence on application of the law tended also to
harden views, thereby escalating still further the use of marihuana as

a symbolic issue.

The social conflicts underlying the drug's symbolic status have
dissipated somewhat in the past few years; and in some ways, the
Commission has similarly noted a partial deflation of the marihuana
problem and of the emotionalism surrounding it We are hopeful that
our attempt to clarify the scientific and normative dimensions of
marihuana use will further deemphasize, the problem orientation and

facilitate rational decision-making.

The Need for Perspective

This Commission has the task of exploring the marihuana



controversy from as man vanta%e points as possible in its attempt to
make sound, realistic and workable policy recommendations.
Because we are dealing essentially with & complex social concern
rather than a simple pharmacologic phenomenon, any social policy
decision must discuss the realities of marihuana as a drug, marihuana
use as a form of behavior, and marihuana as a symbol.

Particularly important is the determination of the longevity of the
behavior. Are we dealing with a behavior that is becoming rooted in
our culture or are we expenencmg?an aberration, a fad that will in

time, of its own accord, pass away

The vortex of the marihuana controversy is the Rresent, but the
prudent policy planner must not be blinded b*t e deluge of recent
Statistics. It is important that we scan the past for clues abouf the
meaning of certain behavior and the promise offered by various
social policy responses. We are convinced that a wider histarical
understanding will also go a long way toward deflating marihuana as

a problem.
HISTORICAL PERSPECTIVE

When viewed in the context of American society's ambivalent
response to the non-medical use ofdru?s, the marihuana problem s
not unique. Both the existing social policy toward the drug and its
contemporary challenge have historical antecedents and
explanations.” Somewhat surprisingly, until the last half of the 1%h
century, the only drugs used to any significant extent for non-
medical purposes in this country were alcohol and tobacco.

American opinion has always included some opposition to the
nonmedical use of any drug, including alcohol and tobacco. From
colonial times through the Civil War, abstentionist outcries against
alcohol and tobacco sporadically provoked prohibitory legislation.
One. 18th century pamphleteer advised against the use of any drink
"which Is liable fo steal away a man's senses and render him foolish,
irascible, uncontrollable and dangerous.”" Similarly, one 19%th century
observer attributed delirium tremens, perverted sexuality, impotency,
Insanity and cancer to the smoking and chewing of tohacco.



Despite such warnings, alcohol and tobacco use took deep root in
American society. De Tocqueville rioted what hard drinkers the
Americans were, and Dickens was compelled to report that "in all
the public places of America, this filthy custom [tobacco chewing] is
recognized.” Nonetheless, the strain in our culture opposed to all
non-medical drug use persisted and in the late 19th century gained
ardent adherents among larger segments of the population.

Beginning in earnest around 1870, abstentionists focused the public
opinion process on alcohol. As science and politics were called to
the task, public attention was drawn to the liquor problem. "Liquor is
responsible for 19% of the divorces, 25% of the poverty, 25% of the
insanity, 37% of the pauperism, 45% of child desertion and 50% of
the crime in this country,” declared the Anti-Saloon League. "And
this," it was noted, "is a very conservative estimate."

The Temperance advocates achieved political victory during the
second decade of the 20th century. By 1913, nine states were under
statewide prohibition, and in 31 other states local option laws
operated, with the ultimate effect that more than 50% of the nation’s
population lived under prohibition. Four years later. Congress
approved the 18th Amendment and on January 16, 1919, Nebraska
became the 36th state to ratify the Amendment, thus inscribing
national Prohibition in the Constitution.

Although on a somewhat smaller scale and with lesser results,
public attention was simultaneously attracted to a growing tobacco
problem. Stemming partly from the immediate popularity of
cigarette-smoking, a practice introduced after the Civil War, and
partly from riding the coattails of abstentionist sentiment, anti—
tobacconists achieved a measure of success which had previously
eluded them. The New York Time editorialized in 1885 that:

The decadence of Spain began when the Spaniards adopted
cigarettes and if this pernicious habit obtains among adult
Americans, the ruin of the Republic is close at hand.

Between 1895 and 1921, 14 states banned the sale of cigarettes.

Although though there has been some posthumous debate about the



efficacy of alcohol Prohibition as a means of reducing excessive or
injurious use, the experiment failed to achieve its declared purpose:
elimination of the practice ofalcohol consumption. The habit was too
ingrained in the society to be excised simply by cutting off legitimate

supply.

In addition, the 18th Amendment never commanded a. popular
consensus; in fact, the Wickersham Commission, appointed by
President Hoover in 1929 to study Prohibition, attributed the
Amendment's enactment primarily to public antipathy toward the
saloon, the large liquor dealers and intemperance rather than to
public opposition to use of the drug.

Subsequent observers have agreed that Prohibition was motivated
primarily by a desire to root out the institutional evils associated with
the drug’'s distribution and excessive use; only a minority of its
supporters opposed all use. And in this respect. Prohibition
succeeded. Upon repeal, 13 years after ratification, liquor was back,
but the prc-Prohibition saloon and unrestrained distribution had been

eliminated from the American scene.

Both the scope of the alcohol habit and the ambivalence of
supporting opinion are manifested in the internal logic of Prohibition
legislation. The jegal scheme was designed to cut off supply, not to
punish the consumer. Demand could be eliminated effectively, if at
all, only through educational efforts. Only five states prohibited
possession of alcohol for personal use in the home. Otherwise, under
both federal and state law, the individual remained legally free to

consume alcohol.

The anti-tobacco movement was not propelled by the institutions
outrage or the cultural symbolism surrounding the alcohol problem It
never succeeded on a national scale. Local successes were
attributable to the temporary strength of the abstentionist impulse,
together with the notion that tobacco-smoking was a stepping-stone
to alcohol use Lacking the consensus necessary to reverse a
spreading habit, tobacco "prohibition” never extended to possession.
Insofar as the anti-tobacco movement was really a coattail
consequence of alcohol Prohibition, is not surprising that all 14 states
which had prohibited sale repealed their proscriptions by 1927.



By the early 1930's, the abstentionist thrust against alcohol and
tobacco had diminished. State and federal governments contented
themselves with requlating distribution and extracting revenue, When
the decade ended, the general Pu lie_no longer perceived alcohol
and tobacco use as soclal problems. The two drugs had achieved

social legitimacy.

A comparison hetween the national flirtation with alcohol and
tobacco prohibition and the prohibition of the non-medical use of
other drugs Is helpful in anaIYzm,g the marihuana issue. In. 1900 only
a handful of states requlated fraffic in "narcotic" drugs-opium,
morphine, heroin and cocaine even though, proportionately, more
Dersons pr,obablg were addicted to those drugs at that time than at
any time since. Estimates from contemporary surveys are
questionable, hut a conservative estimate is & quarter ofa million
people, comprising at least 1% of the population. This large user
Populaﬂon n Included more females than males, more whites
han blacks, was not confined to a particular geographic region or to
the cities, and was predominantly middle class.

This 19t century addiction was generally accidental and well
hidden. It stemmed in part from over-medication, careless
prescription practices, repeated refills and hidden distribution of
narcotic drug_s I patent medicines. Souety responded to this largely
invisible medical addiction in indirect, informal ways. Self-requlation
by the medical profession and pharmaceutical industry, stricter
Presqnpnon Rracnces by the state governments and regulation of
abeling by the Federal Government in 1906all combined in the
early years of the new century to reduce the possibility of this

accidental drug addiction.

About this same time, during the late 19th and early 20th centuries,
attention within the law enforcement and medical communities was

drawn to another use of narcotics— the "Pleasur_e',' or "street” use of
these drugs by ethnic minorities in the nation's cities. Society reacted
to this narcotics problem by enac_tmgz_cnmmal legislation, prohibiting
the non-medical production, distribution or consumption of these

drugs. Within a very few years, every state had passed anti-narcotics
legislation, and in 1914 the Federal Government passed the Harrison
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Narcotics Act

The major differences between the temperance and anti-narcotics
movements must be, emphasized. The temperance, movement was a
matter of vigorous public debate; the anti-narcotics. movement was
not, Temperance legislation was the product ofa highly organized
nation-wide lobby; narcotics legislation was I,ar%eli ad"hoc.
Temperance legislation was designed to eradicate known problems
resul,tmq from alcohol abuse; narcotic--, legislation was Jargely . .
anticipa ory.,Temperance_le,gmlahon rarely restricted private activity;
narcotics gislation prohibifed all drug-related behavior, including

POSSESSION and use.

These divergent p,o||c>{ patterns reflect the clear-cut separation in the
public and professional minds hetween alcoho| and tobacco on the
one hand, and "narcotics" on the other. Use of alcohol and tobacco
were indigenous American practices. The intoxicant use of narcotics
was not native, however, and the users of these drugs were either
alien, like the Chinese opium smokers, or perceived to be marginal

members of society.

As to the undesirability ana |mmoral|t¥ of nonmedical use of
narcotics, there was absolutely no debate. By causing its users to be
physically dependent, the narcotic drug was considered a severe.
impediment to individual participation In the economic and political
systems. Use, it was thought, automatically escalated to dependence
and excess, which led to pauperism, crimé and insanity. From a
socmlo?mal perspective, narcotics use was thought to e prevalent
among the slothful and immoral populations, gamblers, prostitutes,
and others who were already "undesirables.” Most important was the
threat that narcotics posed to the vitality of the nation's youth.

In short, the narcotics question was answered in unison; the
nonmedical use of narcotics was a cancer which had to be removed

entirely from the social organism.

‘Marihuana smoking first became prominent on the American scene
in the decade following the Harrison Act Mexican immigrants and
West Indian sailors introduced the practice in the border-and Gulf
states. As the Mexicans spread throughout the West and immigrated
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to the major cities, some of them carried the marihuana habit with
them. The practice also became common among the same urban
populations with whom opiate use was identified.

Under such circumstances, an immediate policy response toward
marihuana quite naturally followed the narcotics pattern rather than
the alcohol or tobacco pattern. In fact marihuana was incorrectly
classified as a "narcotic” drug in scientific literature and statutory
provisions. By 1931, all but two states west of the Mississippi and
several more in the East had enacted prohibitory legislation making
it a criminal offense to possess or use the drug.

In 1932, the National Conference of Commissioners on Uniform
State Laws included an optional marihuana, provision in the Uniform
Narcotic Drug Act, and by 1937 every state, either by adoption of
the Uniform Act or by separate legislation, had prohibited marihuana
use. In late 1937. the Congress adopted the Marihuana Tax Act,
superimposing a, federal prohibitory scheme on the state scheme.

Not once during this entire period was any comprehensive scientific
study undertaken in this country of marihuana or its effects. The
drug was assumed to be a 'narcotic’' to render the user
psychologically dependent, to provoke violent crime, and to cause
insanity. Although media attention was attracted to marihuana use
around 1935, public awareness was low and public debate non—
existent As long as use remained confined to insulated minorities
throughout the next quarter century, the situation remained stable.
When penalties for narcotics violations escalated in the 1950's,
marihuana penalties went right along with them, until a first-offense
possessor was a felon subject to lengthy incarceration.

With this historical overview in mind, it is not surprising that the
contemporary marihuana experience has been characterized by fear
and confusion on one side and outrage and protest on the other. As
scientific and medical opinion has become better known, marihuana
has iost its direct Jink with the narcotics in the public mind and in the

statute books.

But extensive ambivalence remains about the policies for various
dru«s. Marihuana's advocates contend that it is no more or less



harmful than alcohol and tobacco and should therefore be treated in
similar fashion. The drug's adversaries contend that it is a stepping-
stone to the narcotics and should remain prohibited. At the present
time public opinion tends to consider marihuana less harmful than
the opiates and cocaine and more harmful than alcohol and tobacco.

Interestingly, while marihuana, is perceived as less harmful than
before, alcohol and tobacco are regarded as more harmful than
before. In some ways, the duality which previously characterized
American drug policy has now been supplanted by an enlightened
skepticism as to the variety of approaches to the non-medical use of

various drugs.

Despite this shift in attitudes, however, the use ofalcohol and
tobacco is not considered a major social problem by many
Americans, while marihuana use is still so perceived.

This remains true despite the fact that alcoholism afflicts nine million
Americans. According to the National Institute on Alcohol
Addiction and Alcoholism of the National Institute of Mental Health:
alcohol is a factor in half (30,000) of the highway fatalities occurring
each year: an economic cost to the nation of $15 billion occurs as a
result of acoholism and alcohol abuse; one-half of the five million
yearly arrests in the United States are related to the misuse of alcohol
(1.5 million offenses for public drunkenness alone);and one-half of
all homicides and one-fourth of all suicides are alcohol related,
accounting for a total of 11,700 deaths annually.

Similarly, tobacco smoking is not considered a major public
concern despite its link to lung cancer and heart disease. According
to the Surgeon General in The Health Consequences of Smoking,

1972:

cigarette smoking is the. major "cause" of lung cancer in men and a
significant "cause"” of lung cancer in women; the risk of developing
lung cancer in both men and women is directly related to an
individual's exposure as measured by the number of cigarettes
smoked, duration of smoking, earlier initiation, depth of inhalation,
and the amount of "tar" produced by the cigarette; and data from
numerous prospective and retrospective studies indicate that
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cigarette smoking is a significant risk factor contributing to the
development of coronary heart disease (CHD) including fatal CHD
and its most severe expression, sudden and unexpected death.

CULTURAL PERSPECTIVE

Realizing ihe importance of social change in understanding the
issues surrounding the use of marihuana and other drugs, the
Commission decided early that an objective appraisal of cultural
trends was vital for the, development of policy recommendations.
Since neither the increase in marihuana use nor its attendant
controversy is an isolated phenomenon, we sought a wider cultural
perspective. To this end. the Commission sponsored a wide-ranging
seminar on "Central Influences on American Life." With the
cooperation of the Council for Biology in Human Affairs of the Salk
Institute, we elicited a three-day conversation among 13
exceptionally thoughtful and perceptive observers of American life.*

*The participants included Jacques Barzun, as moderator, Mary
Bingham, Claude T. Bissell, Kenneth Boulding. Robert R. Bowie,
Theodore Caplow, Jay W. Forrester, T. George Harris. Rollo May,
Jay Saunders Redding, Jonas Salk, Ernest van den Haag, and Leroy

S. Wehrle.

It is well beyond both our mandate and our competence to attempt a
definitive presentation of the status of the American ethical system
However, we shall try to suggest some of the more salient influence
in our changing society, recognizing that only against the backdrop
of society’'s fears, aspirations and values can a rational response to
marihuana be formulated. Although we are not prepared to identify
specific causal connections between these social trends and
marihuana use, we do believe that some of the major points raised in
the discussion of cultural change provide essential background in

understanding the marihuana problem.

The Search for Meaninyg

One overriding influence in contemporary America is the declining
capacity of our institutions to help the individual find his place in
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society. As one of the participants at the Seminar observed:

A society is stable, peaceful, happy, not when it has rid itself of the
tensions-because you never get rid of the tensions, because people's
drives will be satisfied in ways that clash and so on-but when a very
high proportion of the people feel fulfilment of some sort within the
context which the society normally provides. The long-term problem
now, for many many people, not just young people, is that this
condition is not met.

Another noted:

What is wrong with our social system, it seems to me, is that it no
longer inspires in people a feeling of purpose, meaningfulness and

SO on.

A number of institutional trends have joined to deprive the
individual of a sense of communal inspiration. Perhaps most
important is the economic element Whereas the individual's
economic achievement formerly gave his life broad social meaning
and inspired his existence, automation and technological advance
have tended to depersonalize the individual's role in the economy.
Instead of the economic system being dependent on individual
productivity, the individual is increasingly dependent on the system.
As his work dwindles in significance to the total society, it
diminishes in meaning for him. Moreover, as more and more of our
people share the nation's affluence, Horatio Alger's example is no
longer needed to climb the economic ladder.

A particularly emphatic manifestation of the declining economic
demand on the individual is the institutionalization of leisure time.
Whereas the economy used to require long hours of work, now it
barely requires more than a five-day week. Expanding vacation time
and reduced work-weeks tend to diminish the strength of the work
ethic. The implications of enforced leisure time are only now
becoming apparent, and the concept of "idle hands are the devil's
plaything"” has to be reexamined in terms of acceptable forms of non—
work behavior. This new time component, allowing for the assertion
of individuality, has produced both privileges and problems.
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In the Jast decade we have seen the beginnings of the.
Institutionalization of this leisure ethic. A leisure-time industry has
sprung up to organize this time period for the individual. Many
Americans, due to the nature of theirjob:; in an automated economic
system, find little personal satisfaction in their work, and many are
now searching for individual fulfillment through the use of free time.
Where meam,ngi, IS not found in either work or recreational Rursuns,
the outcome s likely to be boredom and restlessness. Whether
enerated by a search for individual fulfillment, group recreation or
Sheer boredom, the increased use of drugs, including marihuana,

should come as no surprise.

‘Another social development which has chipped away at individual
identity is the loss of a vision of the future. [n an age where change is
s0 rapid, the individual has no,conce[)t of the futurg. If man could
progress from land transportation to the moon in 60 years, what, lies
ahead? Paralleling the loss of the technological horizon is the loss of
a vision of what the future, in terms of individual and social goals,
ought to look like. Are times moving too fast for man to be able to
plan or -to adjust to new ways and new styles? This sense of the
collapsing time frame was best summed up by one of the Seminar

participants;

... there are great forces that have developed over the last several
decades that “cause one to lose sight of the distant future. Let me
contrast a rural farm family of several decades ago which settled a
farm. They ex_\oected_thew children to |ive there, they can imagine
their grandchildren living there-there is an image of the future. There
Is really no one who [now| has any |mage of where his great
grandchndren will he or what they will do. This comes dbout
ecause of the nature of industrial society; it comes about because
we have retirement plans instead of looking after one's own old age.
There area whole st of these |factors)

Now the morality, the ethics ?et tied into it because ethics are really
a long-time horizon concept. Tt's something you enga,?,e in because
it's contrary to immediate reward and immediate gratification and so
You look t0 some distant future. But as one loses sight of any future
hen | think the ethics and morality creep up to the Very near term
also .. . We have no one who has got an image of this country two



hundred years from now, who is trying to create a structure that be
believes will exist that long. So a number of these things... tie
together in terms of the long-term goals and how they have shifted
In any of oui systems there tend to be a conflict between the short-
term and the long-term goals. If the long-term goals are lost sight of
then the short-term expediencies seem to be the things that well up.

To the extent that planning for the future no longer gives the
individual his inspiration, he must look to the present Such a climate
Is conducive to pleasure-seeking, instant gratification and an entire
life-perspective which our society has always previously disclaimed
A third force depriving the individual ofa presumed place in society
Is the loss of a sense of community, a sense of belonging. Mobility,
mass living and rapid travel all conspire to destroy the smaller
community. The family moves from place to place and then separates
with each child going his own way. This global thinking leaves little

time for home-town concern.

The dissipation of geographic roots parallels a social uprooting. As
one of our Seminar participants noted:

When you grow up with a, small number of people with whom you
have to live for a while, it does something which isn't done now. It
forces you to face yourself. It forces you to ask what kind of pet-son
you are, because you can't get away with it with a group you're
going to have to live with. They know what you really are. The
mobility has the effect of making it possible for people to live
playing parts for years. It seems to me we see it among the
youngsters: role playing as distinguished from being somebody....

All of these social trends have their most potent impact on young
people who are just beginning to develop their values, beliefs and
commitments. The adult society has found it easier to adjust to the
emergence of the leisure value. Having experienced it as a gradual
process, they see it as a reward for previous toil. For many of our
young, however, a substantial segment of leisure time may be
considered an essential part of living; they have known no other
experience. Similarly, an adult society, increasingly influenced
toward the present, at least has developed an historical perspective.
Also, adult values were internalized at a time when a future vision



was possible. For many of the young, however, the present weighs
more, heavily. This notion is best reflected in the vociferous youth
response to the Vietnam conflict, the embodiment of a war fought for

the future,

Finally, all of these cultural changes have occurred, especially for
the young, in an environment of affluence. The successful economic
system has maximized individual freedom. But the individual has
been given unlimited choices at exactly the time when a, value
system within which to make such choices is in doubt. Because he
has no sense of direction, the result is restlessness, boredom and an
increase in the likelihood of present-oriented choices. Self-destructive
drug-taking is one form such behavior may take. One of our Seminar
participants observed in this connection:

It seems to me that you've got this affluence. So that while most of
us grew up with the feeling that the channels within which we were
going to have to move and make choices were very narrow,
channels for these youngsters look absolutely open. It's an absolutely
a, la carte menu-it's the biggest a la, carte menu you can imagine.
[This occursj in a situation in which this sense of radical change is
going on so fast that you can't master it, together with a feeling that
the society is being operated by very large organizations which you
can't get a grip on, giving one a sense of helplessness, of not
knowing where to take hold. All these things inherently are
disorienting to youngsters and don't give them a, feeling of
challenge, (but rather] a doubt as to the meaning of their own lives, of
the significance of their being here, [a sense of| being atoms. So then
they do act like children in the sense of behaving violently to call
attention to themselves. They do a whole lot of other things which, it
seems to me, are the sort of things you often see when people feel

their lives have no meaning.
Skepticism

Another major influence in contemporary American life with
substantial relevance to the marihuana problem is the uneasy
relationship between the individual and society's institutions,
particularly the state. For 50 years, there has been a continuing
upward flow of power to large institutional units, whether they be



consequences of the social and economic changes which have
occurred over the last several decades. The best example, and the one
most germane to the youth, is the educational system. Two
generations ago, the labor force could assimilate the large majority of
The nation's youth. Neither a high school nor a college education was
prerequisite to occupational choice or achievement Increased
educational attainment was presumed to be limited to either the
privileged or the able and would be rewarded by certain careers.

Today, however, the labor force grows more quickly than the system
Is able to assimilate it and the educational system now serves as
custodian as well as teacher. Although we sincerely wish to achieve
the democratic ideal of a highly educated populace, we also keep our
children in school as long as possible because we have nothing else
for them to do. The trend is strikingly apparent even in the last 20

years.

Percent enrolled in school

1%
o
14-15

94.7
98.1

16-17
71.3
90.0
18-19

29.4
47.7

20-24
9.0
215
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This custodial function confronts educators with a dilemma Attrition
IS not in society's best interest; thus, single-minded devotion to the
highest levels of achievement would be dysfunctional. In a sense,
because the system no longer wants to turn away its subjects, the
notion of failure has lost its meaning. As one of the Seminar

participants observed:

| think one of the problems is that there is no longer a penalty for
failure. We-the educators-have had to lower standards in order to
accommodate these people who need no longer fear failure. Of

course this has been a cyclical thing, a wheel within a wheel. [If |
there is no longer a penalty for failure, then there is no longer the

need to acquire.

The changing function of education has been felt in both the
secondary schools and in our institutions of higher learning.
Numerous high school graduates cannot read. Colleges and junior
colleges have sprung up overnight to accommodate the population,
but many provide classrooms with little specific purpose. Only
slowly is the educational system beginning to come to grips with its
role in a changed society. At the university level, many educators
have been appalled at sacrifices which have ensued from the
custodial feature; rote learning, they contend, has supplanted citizen

and character education.

Uncertainty about the role of the educational system has not
escaped the students, particularly at the college level. Many of our
youth, pressed into longer attendance, question its need or
desirability. The demand for "relevance™ is but another reflection of
the search for meaning, for an understandable role in society. Drug
use has perhaps provided an outlet for some members of this restless

generation, uncertain of its place.

The Limitsof Rationality

The social response to the individual's search for meaning has
fostered an ambivalence, an unwillingness to act, a paralysis. In large
measure, according to one Seminar member, this default of authority

reveals the intensity of the search:
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In the same way we are getting universities that can't teach, families
that can't socialize and police forces that can't catch criminals. In
every case, the same issue is involved: the subject of authority
questions the legitimacy of authority and the exerciser of it is unable
to find-very often doesn't even try tofind-a defense, because he feels
in himselfa sympath as do so many parents, with the challenge.

To asignificant extent, society is waiting, hoping that the impulse for
change will settle around certain fundamental attributes of the
American ethic. At the present time, however, no consensus about
the nature of these fundamentals exists. We are all looking for values
that have deep roots, as we attempt to sort out the durable from the

ephemeral.

All of the participants at our Central Influences Seminar agreed that
the unique feature of this search was its a rational quality. As one

observer put it:

We have been discussing the question of how we change a society. |
don't think it's changed by rational intention. As I understand
societies, historically and our own, what really is required to change
it is something on a deeper level that involves myth, ritual,
sacrament-a number of these functions that have always been related
to societies. On these you can't just suddenly make up your mind

and then prescribe.

Regarding our problem of authority, you cannot really ask the
question: why can't these people hang onto their authority? They
can't hang onto it because what gave them authority is something
not of themselves, but part of the society, part of a ritual, a sacrament:
a way of behaving in the group which gave them authority,
(whether] professorial, parental or policy authority. In each one of
these cases, what we see is not the diminishing of these men so
much but rather the developing emptiness, the lack of the particular
ethic that gave them authority to start with. This is why we are in a

terrible dilemma

What is essentially lacking is a system of ethics, morality or religion
that gives birth -to the myths, the rituals, the sacraments that are its



expression. These touch human beings on the unconscious level.
These are the ways we see the world. They are not our conscious
thought, but the ways we form ourselves, form each other, love each
other or hate each other-in terms not so much of rational intention as
a deeper unconscious-conscious and unconscious-which is my
definition of a myth; much more ofa feeling level, a living level. That

Is what is not present now.

What we need, below and above all of our deliberations, is the
growth and development of an ethical system. We just do not have

this now.

As we move into the 1970's, our society is collectively engaged in
the task -of determining what America means, and how each
individual should find fulfillment in "a changing age. From this wider
perspective of flux emerges an uncertainty about what the increased
prevalence of marihuana use means for the individual and the total

society.

Fornuleting Wariavane Polivy

Present symbolism, past implications, and future apprehensions till
combine to give marihuana many meanings. These diverse notions of
what marihuana means constitute the marihuana problem. In this
atmosphere, the policy-maker's position is precarious insofar as no
assumption is beyond dispute. Accordingly, the Commission has
taken particular care to define the process by which a social policy

decision should be reached.

In studying the arguments of past and present observers to justify a
particular kind of marihuana policy, we conclude that a major
impediment to rational decision-making in this area is
oversimplification. As suggested earlier, many ingredients are
included in the marihuana mix-medical, legal, social, philosophical,
and moral. Many observers have tended to isolate one element,
highlight it and then extrapolate social policy from that one premise.
In an area where law, science and morality are so intertwined, we
must beware of the tendency toward such selectivity.
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SCIENTIFIC OVERSIMPLIFICATION

Itis wrong to assume, as many have done, that a particular statement
of marihuana's effects compels a given social policy or legal
implementation. An accurate statement of the effects of the drug is
obviously an important consideration, but it is conclusive only if the
effects are extreme one way or the other. For example, if the use of a
particular drug immediately causes the user to murder anyone in his
presence, we have no doubt that a vigorous effort to eliminate use of
that drug would be in order. On the other hand, if the effects of the
drug are purely benign, presenting no danger whatsoever to the user
or society, no reason would exist to suppress it

We know of no psychoactive substance, including marihuana, which
falls at either of these extremes. Thus, it begs the issue to contend, as
some have done, that because we don't know enough about the
effects of heavy, chronic use, we should maintain the status quo. We
know a lot about the adverse effects ofalcoholism and heavy
cigarette smoking, and yet no responsible observer suggests that we
should adopt total prohibition for these drugs. Similarly, previous
estimates of marihuana's role in causing crime and insanity were
based quite erroneous information; but to infer from this that
marihuana should be considered totally benign and hence made
freely available is also not logical. Both approaches are simplistic;
both approaches fail to take into account the social context in which
the drug is used and the dynamic factors affecting the role that
marihuana use may or may not play in the future.

A similar manifestation of scientific oversimplification is the focus
on causality. Many opponents of marihuana use feel compelled to
establish a causal connection between marihuana use and crime,
psychosis, and the use of other drugs, while, their adversaries focus
the dispute on negating such relationships. The Commission believes

that this tendency misses the mark.

The policy-maker's task is concerned primarily with the effects of
marihuana on human behavior. For both philosophical and practical
reasons, proof of causal relationships is next to impossible. At the
same time, however, the extent to which marihi .na use is associated
with certain behaviors and whether any significant relationships exist
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can offer important clues.

We must be cautious when dealing with such data. Yet we cannot
afford to paralyze the decision-making process simply because
absolute "proof™is lacking. Spokesmen on both sides of the
marihuana debate should focus not on causation but instead on the
relevance of the association between various behavioral effects and

marihuana use.

PHILOSOPHICAL OVERSIMPLIFICATION

Some partisans stoutly maintain that the state has no right to interfere
with essentially private conduct or that the state has no right to
protect the individual from his own folly. Some of the greatest minds
of the Western world have struggled over such philosophical issue
always with the same outcome: a recognition of the need to draw a
line between the individual and his social surroundings. That is,
everything an individual does, in private or not, potentially may affect
others. The issue is really to determine when the undesirable effect
upon others is likely enough or direct enough for society to take
cognizance of it and to deal with it Coupled with this is the further
question of whether the nature of the behavior and its possible effect
is such that society should employ coercive measures.

Advocates of liberalization of the marihuana laws commonly
contend either that the decision to use marihuana is a private moral
decision or that any harm flowing from use of the drug accrues only
to the user. Defenders of the, present restrictions insist that society
not only has the right but is obligated to protect the existing social
order and to compel an individual to abstain from a behavior which
may impair his productivity. Unfortunately, the issue is not so simple
and the line often drawn between the private conduct and behavior
affecting the public health and welfare, is not conclusive or

absolutely definable.

For example, a, decision to possess a firearm, while private is
considered by many to be of public magnitude, requiring
governmental control. A decision to engage in adulterous conduct,
although generally implemented in private, may have public
consequences if society believes strongly in the desirability of the
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existing family structure. Similarly, excessive alcohol consumption,
in addition to its adverse effects on individual health, may impair
familial stability and economic productivity, matters with which the

total society is concerned.

So, while we agree with the basic philosophical precept that society
may interfere with individual conduct only in the public interest,
using coercive measures only when less restrictive measures would
not suffice this principle merely initiates inquiry into a rational social
policy but does not identify it We must take a careful look at this
complicated question of the social impact of private behavior. And
we must recognize at the outset the inherent difficulty in predicting
effects on public health and welfare, and the strong conflicting
notions of what constitutes the public interest

Again and again during the course of our hearings, we have been
startled by the divergence of opinion within different segments of our
population. Sometimes the disagreement is quite vehement, and
relates to the underlying social concerns of particular groups. For
example, we were told repeatedly by leaders of the urban black
communities that they wanted to purge all drug use from their midst,
marihuana included, and that the "legalization™ of marihuana would
be viewed as part of a design to keep the black man enslaved.

On the other hand, we were informed repeatedly by the activist
student element that the pre-sent social policy regarding marihuana
was merely a tool for suppression of political dissent, and until the
law was changed, there could be no hope of integrating the dissident
population inio the mainstream of American society.

Such statements reemphasize the degree to which marihuana is
regarded as a symbol of a larger social concern.

The conflicting notions of the public interest by different segments of
the population reinforced in the Commission's deliberations the
realization thal we have been called upon to recommend public
policy for all segments of the population, for all of the American
people. The public good cannot be defined by one segment of the
population, the old or the young, users or non-users of marihuana,
ethnic minorities or white majority. At the same time, the fears of
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each of these groups must be taken into consideration in arriving at
the basic social objectives of the Commission's public policy
recommendation. Where such fears are real, they must be confronted
directly; where they are imagined, however, they must be put in

perspective and, hopefully, laid to rest.

SOCIOLOGICAL OVERSIMPLIFICATION

Public debate and decision-making in our society suffer from the
glorification of statistical data After a particular social phenomenon,
such as marihuana use, has been defined as a problem, armies of
social scientific researchers set out to analyze and describe the
problem. A sophisticated computer technology instantly translates
millions of bits of data into correlations, probabilities and trends. The
most striking findings are then fed to a data-hungry public. The result

is data overload.

Descriptive information about the nature and scope of marihuana
use as a behavior is an essential component of the policy-maker's
knowledge-base. However, such information does not in itself have
social policy implications. The policy-maker must define goals and
evaluate means; only after he asks the right questions will statistical
data suggest useful answers. Unfortunately, a tendency exists in the
marihuana debate to assig: prescriptive meanings to descriptive data
without testing the underlying assumptions. Further, the data have
often been accumulating in a fragmented way. No overall plan was
devised beforehand; the result has been an ad hoc use of available
data triggered by individual research interests rather than by long-

term policy needs.

What does it mean that 24 million people have tried marihuana?
Some have suggested that it means marihuana ought to be legalized.
But does it mean the same thing if 15 million tried the drug once and
have decided not to use it again? And does it mean the same thing if
popular interest in the drug turns out to be a passing fancy, which

wanes as suddenly as it waxed?

On the other side of the controversy, what does it mean that a
substantial percentage of the public would favor increased penalties
for marihuana use? The prescriptive implications of a democratic



impulse may be offset by a preference for individual freedom of
choice. Also, this segment of public opinion may have been
influenced by incorrect information, such as unwarranted belief in
marihuana's lethality or addiction potential. So, although the policy-
maker must be aware of political realities, he must not allow his
function to be supplanted by public opinion polls. This is an area
which requires both awareness of public attitudes and willingness to
assert leadership based on the best information available.

LEGAL OVERSIMPLIFICATION

Perhaps the major impediment to rational decision-making is the
tendency to think only in terms of the legal system in general and of
the criminal justice system in particular. This thinking is certainly
understandable, given the history of marihuana's involvement with
the criminal law. Nonetheless, the law does not exist in a social
vacuum, and legal alternatives can be evaluated only with reference
to the values and policies which they are designed to implement and
the social context in which they are designed to operate.

Legal fallacies are apparent on both sides of the marihuana
controversy. Many of the persons opposed to marihuana use look
exclusively to the law for social control. This reliance on the law is
stronger today because many of our fellow citizens are uneasy about
the diminishing effectiveness of our other institutions, particularly
when the non-legal institutions have been relatively lax in controlling
drug related behavior. Increasing reliance is placed upon the legal
system to act not only as policeman, but as father confessor,
disciplinarian, educator, rehabilitator and standard-bearer of our
moral code. Little or no thought is given to what impact this over-
reliance on the law has on the viability of other social institutions, not

to mention it's effect on the legal process.

A society opposed to marihuana use need not implement that policy
through the criminal law. Non-legal institutions, such as the church,
the school and the family, have great potential for molding individual
behavior. Accordingly, the policy-maker must delicately assess the
capacity of the legal system to accomplish its task and must consider
the mutual impact of legal and non-legal institutions in achieving

social objectives.



We recognize the short-sightedness of an absolute assumption that
the criminal law is the necessary tool for implementing a social
policy opposed to marihuana use. But equally short-sighted is the
opposing contention which attempts to analyze the law separately
from its underlying social policy objective. This argument assumes
that if the law isn't working, or if the costs of enforcing the law
outweigh its benefits, the law should, therefore, be repealed.

Lfsociety feels strongly enough about the impropriety of a certain
behavior, it may choose to utilize the criminal law even though the
behavior is largely invisible and will be minimized only through
effective operation of other agencies of social control. Laws against
incest and child-beating are good examples. In weighing the costs
and benefits of a particular law, one must provide a scale and a
system of weights. The scale is the normative classification of
behavior, and the system of weights is the largely subjective
evaluation of the importance of the values breached by the behavior.

This weighing process is what is open to dispute.

In sum, no law works alone. Where an unquestioned consensus
exists about the undesirability of a particular behavior and all social
institutions are allied in the effort to prevent it, as is the case with
murder and theft, the law can be said to "work" even though some
murders and thefts may still be committed. Where society is
ambivalent about its attitude toward the behavior and other
institutions are not committed to its discouragement, the law cannot
be said to be working, even though many people may not engage in
the behavior because it is against the law.

The question is whether the social policy, which the law is designed
to, implement, is being achieved to a satisfactory extent. To
determine the role of law regarding marihuana, we must first look to
society's values and aspirations, and then define the social policy
objective. If we seek to discourage certain marihuana-related
behavior, we must carefully assess the role of the legal system in

achieving that objective.

The Report



In this Chapter, we have tried to put the marihuana problem in
perspective. In the remainder of this Report, we explore several
aspects of the phenomenon of marihuana use, its effects, its social
impact and its social meaning, assessing their relative importance in

the formulation of social policy.

In Chapter Il, we coi.sider the effects of the drug on the individual
user, with particular attention to the size of the user population for
whom various effects are relevant The Commission emphasizes that
this material is related only indirectly to its policy-making function.
The social policy planner is concerned not about the effects on the
individual per se, but about the impact of any adverse effect on his
behavior and on the larger society and about the meaning of this
behavior in the larger social perspective. The material in Chapter I
serves primarily to educate and inform.

In Chapter Ill, the Commission evaluates the various threats which
marihuana use is perceived to present to the public safety, public
health, and dominant social order. This Chapter is designed to assess
the social impact of marihuana use, the initial step in the policy

making process.

In Chapter IV, we consider what role marihuana use plays and will
play in the life of American society. This is the dynamic element of
marihuana use and is the most intangible of the marihuana realities,
but is particularly important from a policy-planning perspective. This
consideration is the one most overlooked by contemporary observers
and participants in the marihuana debate.

Because social meaning is not a directly measurable entity, we must
examine the ways in which society responds to the behavior and
whether such responses, both formal and informal, are fluid or. static.
After analyzing public opinion, law enforcement behavior and the
reactions of medical, educational, and other segments of the
population, we then discuss what marihuana use has come to mean
and is likely to mean in the future. Particularly important in this
highly speculative endeavor is the wider cultural perspective which

we described earlier in this Chapter.
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In Chapter V, we bring this information to bear on a policy-making
process. After establishing the philosophical framework, we explore
the spectrum of social policy options, choosing the one we judge
most suitable to the present time. Then we consider the range of legal
alternatives for implementing this chosen policy, and select the one
we believe to be most appropriate for achieving it.

In an addendum to the Report, wc present some ancillary
recommendadons. Some of these recommendations flow from our
basic premise, others are a result of independent evaluation by the
Commission of other areas of concern.

We ask the reader to set his preconceptions aside as we have tried to
do, and discriminate with us between marihuana, the drug, and
marihuana, the problem. We hope that our conclusions will be
acceptable to the entire public, but barring that, we hope at the least
that the areas of disagreement and their implications will be brought

into sharper focus.



The National Commission on Marihuana and Drug Abuse

Marihuana - A Signal of Misunderstanding.

Chapter Il

marihuana use and its effects

"Facts are stubborn things; and whatever may be our wishes, our
inclinations, or the dictates of our passions, they cannot alter the state

of facts and evidence.” John Adams (1770)

The ultimate objective of the Commission is to evaluate the total
impact of actual and potential marihuana use on contemporary
American society. This endeavor involves three phases: first, an
evaluation of the nature and scope of contemporary American
marihuana use; second, a careful reevaluation of the pharmacological
effects of the drug on the human body with special emphasis on the
drug's capacity to alter or modify behavior; and third, an evaluation
of the impact of marihuana use on society. Tins chapter deals with
the first and second phases, and Chapter Three deals with the third.

The Marihuana User

Cannabis has been used widely for many centuries in
nonindustrialized countries of Asia and Africa Today, as in earlier
years, use of drug is concentrated primarily among lower
socioeconomic groups, in these countries, the practice is estimated to
be confined to a tenth of the lower socioeconomic, male population.
Although such use of the drug is well-established, it offers little direct

comparison with the American experience,

Although the commercial, industrial and therapeutic value of the
hemp plant was widely recognized and exploited in the United
States from the earliest days of its history, knowledge and use of its
intoxicating and psychoactive properties remained largely unknown

until about 1900.



At that time, the custom of smoking marihuana was generally
limited to groups of Mexican itinerant workers in the border states of
the Southwest. By 1910, marihuana use began to emerge in other
southern states and cities, particularly New Orleans, and in the port
cities along the Mississippi River. In time, these cities became
distribution centers for enterprising sailors. From there, marihuana
use spread cross-country to other urban centers, mining camps,
railroad construction sites, farm labor camps, "bohemian*
communities of artists and jazz musicians, and various other groups
outside the mainstream of American society.

Recently, of course, use of the drug has spread to young, white,
middle class groups and especially to high school and college

populations.

DEMOGRAPHIC CHARACTERISTICS

On the basis of the Commission-sponsored National Survey, we
have concluded that contemporary marihuana use is pervasive,
involving all segments of the U.S. population. The Survey estimated
that about 24 million Americans over the age of 11 years (15% of the
adults 18 and over, and 14% of the 12-17 year olds) have used
marihuana at least once, referred to in this Report as ever-users. Until
recently twice as many males as females had used it; the most up-to-
date studies of high school students, college-age individuals, and
young adults carried out by the Commission indicate that this sex
differential appears to be diminishing. In many youthful populations
use is almost equally distributed between males and females.

Marihuana use does not appear to vary significantly by race. With
respect to the religious affiliation of the users. Jews and Catholics
appear to be slightly overrepresented as compared to Protestants.

Usage is highest in cities, towns, and suburbs but not uncommon in
rural areas. States in the Northeast and West have considerably
higher rates of use than have the North Central states, which in turn
have significantly higher rates than those in the South.

Use is found in all socioeconomic groups and occupations, though
slightly more preo :>minant among persons with above-average



incomes. A New York survey of the state's general population
indicated that ever-use as well as regular use is almost equally

prevalent among sales workers, clerical workers, skilled, semiskilled and
unskilled workers, managers, owners, professionals and technical workers.

At the same time, the incidence of use seems to vary according to
educational attainment Among till adults not now in school, 5% of
those with an eighth grade education or less have used the drug,
contrasted with 11% of those who completed some high school, 14%

of those who graduated from high school, 25% of those who
completed some college and 21 % of those who graduated from

college.

Age is presently one of the most significant correlates of marihuana
use. Among the total population, those who have tried or used
marihuana at least cnce, termed ever-users, are heavily concentrated
in the 16-25 age bracket. Of all the ever-users. about half are in this
group. At the same time, however, we should emphasize that use is
by no means confined to teenagers and young adults.

The proportion of individuals in different age groups who have used
marihuana is indicated in Figure 1

The incidence of use is greatest among young people: 27% of the
16-17 year olds, 40% of the 18-21 year olds, and 38% of the 22-25
year olds have tried marihuana: at the low extremes, 6% Oi the 12-13
year olds and 6% of the over-50 generation have used the drug.

Among those now in school, incidence also seems to rise with
increasing school level: Ever-users represent 44% of those persons
now in college or graduate school; 30% of high school juniors and
seniors; 17% of freshmen and sophomores; and 8% of students in

junior high school.

At the same time, the use of the drug among adults is by no means
confined to college students. Even among the 18-25 year olds, 75%

of the ever-users are not now in school.



The initial patterns of contemporary marihuana use appear to be
shifting; there is a trend toward increased use among college students
as well as non-college students. Non-student users now span social
class, income level and occupational classification. In addition, the
proportion -of users increases during the teens, peaks during the
young adult years and then falls off rapidly (Figure 1).

Having described the incidence of any use of marihuana ever, and
demographic characteristics of the 24 million Americans who have
tried the drug, we recognize the need to place this information into
perspective. The policymaker must also be concerned with the

patterns of use: frequency, amount consumed at each smoking, and

duration of use.

PATTERNS OF USE

The most striking of the use patterns revealed in the National Survey
Is that 41 % of the adults and 45 % of the youth who have ever used
marihuana reported that they no longer use the drug. Twenty-nine
percent of the adults and 43% of the youth reported that they are still
using marihuana (see Table 1). When asked why they bad
terminated use, the overwhelming majority of adults (61%) specified,
among other reasons, that they had simply lost interest in the drug.

Table I.-EXPERIENCE WITH MARIHUANA

Percent of ever-users

Frequency Adults Youth Designation
(18 and (12-17)

over)

Have used marihuana but no longer 41 45

use. IExperimenters.



Once amonth or less 9 15

2-3 times pet month 8 10 Intermittent users.

Once per week 4 9 @

Several times per week 5 t Moderate users.

Once daily 111

More than once daily 2 4 Heavy users.

No answer 30 12

These data indicate that at least 41% of the adults and 45% of the
youth have used marihuana but have -discontinued use; 9% of the
adults and 15% of the youth use the drug sporadically, once a, month
or less. These persons can be characterized as experimental

marihuana users.*

To ensure an understanding of this section of the Report, some
definitions are required at this juncture. In this report, the
Commission employs the following designations;

Frequency of Use

Experimental-At least one trial to once a month or less.
Intermittent-Two to 10 times monthly.
Moderate-11times monthly to once, daily.

Heavy-Several times daily.

Very Heavy-Almost constant intoxication with potent preparations; brain rarely
drug free.



Duration o f Use

Short Term-Less than two years.
Long Term-Two to 10 years.

Very Long Term-Over 10 years.

Twelve percent of the adults and 19% of the youth who have ever
used marihuana can be designated intermittent users; they continue
to use the drug more than once a month, but less than several times a
week, probably on weekends. Six percent of the adults and five
percent of the youth are moderate users who continue to use
marihuana several times a week to once daily.

Finally, 2% of the adults and 4% of the youth who have ever used
marihuana are heavy users: they use the drug several times daily. A
very small fraction of these heavy users may be very heavy users,
who are intoxicated most of their waking hours and probably use
very potent preparations of the drug.

In addition to frequency, duration of use is an important variable in
discussing use patterns and especially when considering drug effects.
Most users in this country have smoked the drug over a short term,
that is, less than two years. Others have used the drug over a long
term, two to 10 years. Very few Americans can be considered very'
long term users, that is. over 10 years.

Another important element of use is the amount of marihuana used
on each occasion. Most intermittent and moderate users average

about one-halfto one cigarette per occasion, usually at night. Most
heavy users smoke at least one to two cigarettes an occasion, with a

few using as many as five consecutively.

As this brief description of use patterns suggests, marihuana use and
the marihuana user do not fall into simple, distinct classifications.
Although it is possible to sketch profiles of van us marihuana-using
populations, no valid stereotype of a marihuana ser or non-user can
be drawn. The spectrum of individuals who use oi have used



marihuana varies according to frequency, intensity and duration of
use. Itis meaningless to talk of "the marihuana user™ or "marihuana

use™ without first clarifying descriptive data.

*All respondents for the National Survey were asked to complete a
self administered questionnaire. This instrument covered i..any
sensitive areas, including a series of items on personal experience
with marihuana and other drugs. Given the nature of the questions,
the contractor took every precaution to insure that the interviewee
responded honestly and that his responses were kept strictly
confidential. Even the interviewer who orally administered the rest of
the Survey was not permitted to view the written instrument

One of the inevitable costs of such confidentiality is the risk that a
certain percentage of respondents would not complete one or more
of the questions. Where a significant number of questions remained
unanswered, the questionnaire was not tabulated at all. However, in
30%. of the otherwise complete questionnaires, the adult respondents
who had ever used the drug did not answer the question. "On the
average, about how often do you use marihuana at the present time?"

Concerned about the meaning of this non-response rate, the.
Commission directed the contractor to conduct a detailed analysis
comparing the non-respondents with all respondents and with those
individuals who had never used marihuana at all. On the basis of this
analysis, we are confident that the overwhelming majority, if not all,

of the non-respondents are experimenters.

In the first place, the demographic characteristics of the non-
respondents coincide closely with those of the non-users and less
frequent users. Very few of the young adults, where more frequent
use is concentrated, failed to respond.

Secondly, the non-respondents are disproportionately located in the
geographic regions where use was least prevalent and least frequent.
For example, 50% of the ever-users in the North Central region
failed to respond, compared to 71 % in the West. Yet only 5% of the
ever-users in the North Central region continue to use the drug more
than once a week, compared to 21% in the West; and less than .5%



of the ever-users in the North Central region use the drug more than
once a day, as compared to 4% in the West

PROFILES OF USERS

Several studies by the Commission and many other recent college
and high school surveys have elucidated a variety of personality
types or categories of marihuana users. These profiles relate primarily
to the patterns depicted above and to the meaning of marihuana use
for various individuals. Essentially we will describe a continuum with
much overlapping among the categories. The reader should
understand that group identification is at best a hazardous
occupation; the traits described are not exclusive to marihuana users.
A much larger number of individuals who have not used the drug

can be similarly described.

Experimental Users

The first and by far the largest group has been designated as
"experimenters"” because of their extremely infrequent or non-
persistent marihuana usage. Experimentation with the drug is
motivated primarily by curiosity and a desire to share a social
experience. These experimenters are characteristically quite
conventional and practically indistinguishable from the non-user in
terns of life style, activities, social integration, and vocational or

academic performance.

Disciplined, optimistic, and self-confident, experimenters appear to
be as conventional, responsible, goal-oriented and orderly as non-

USers.
Intermittent Users

The intermittent users are motivated to use marihuana for reasons
similar to those of the experimenters. They use the drug irregularly



and infrequently but generally continue to do so because of its
socializing and recreational aspects. For the intermittent user,
marihuana often contributes to the establishment and solidification of
close social relations among users similarly inclined. The individual

has a sense of belonging to an intimate group.

Investigations of behavioral aspects of marihuana smoking clearly
demonstrate that marihuana smoking is a social activity, believed by
intermittent users to enhance the enjoyment of shared activities,
especially music, art, films and food.

Ina Commission-sponsored study to determine the effects of repeat
doses of marihuana, under free access conditions, the subjects
smoked almost exclusively in groups. A certain number of these
individuals tended to share much of their leisure time in common
activities, and marihuana, smoking was the focal activity around
which other types of social interactions revolved, such as
conversation, watching TV, listening to music and playing games.
The intermittent users studied exhibited an increased sense of well-
being, relaxation, and friendliness during these activities. They were
more inclined to seek and emphasize the social rather than personal

effects of the drug

Intermittent marihuana users, like the experimenters, are generally
conventional in most respects. They are more liberal politically and
socially and they lend to stress education for personal improvement
rather than for recognition or high grades. Like many non-users,
these individuals are likely to be self-expressive, intellectually and
culturally oriented, creative, and flexible. Placing a high value on
experimentation and responsible, independent decision-making, they
often manifest a desire to search for new experiences, res’ 'ting in
some behaviors which depart from the norms of the larger society.
Often accompanying their search is a sense of uncertainty about the

future.

Moderate and Heavy Users

The final groups of marihuana users are the moderate and heavy
users. This range is wide and includes indiv duals who use



marihuana more than 10 times a month to several times a day.
Practically all of the American research effort to date has focused on
the large majority of individuals who use less often, that is, the
experimental and intermittent users. Consequently, not enough is
known about characteristics and behavior of the moderate and the
heavy users, so it is difficult to distinguish accurately between the
two groups. We suspect however that the moderate users share trails
wi'h both the intermittent and the heavy users. Having already
discussed the intermittent group, we will now turn to the

characteristics of the heavy group.

Heavy users seem to need the drug experience more often. Their
initial and continued marihuana use is motivated not only by
curiosity and an urge to share a social experience but also by a
desire for "kicks." "expansion of awareness and understanding," and

relief of anxiety or boredom.

Generally, the heavy marihuana user's life style, activities, values
and attitudes are unconventional and at variance with those of the.
larger society. These individuals are more pessimistic, insecure,
irresponsible, and nonconforming. They find routine espemally
distasteful. Their behavior and mood are restless and uneven.

Heavy users place particularly strong emphasis on impulsive
response in the interest of pleasure-seeking, immediate gratification,
and individual expression. They tend to evidence social and
emotional immaturity, are especially indifferent to rules and
conventions, and are often resistant to authority. However, several
surveys have also revealed that they tend to be curious, socially
perceptive, skillful and sensitive to the needs of others, and possess
broadly based, although unconventional, interests.

The Boston free-access study permitted the Commission to observe
a group of individuals whose life styles, activities, values and attitudes
are representative of a segment of the unconventional youthful
subculture. The month-long period of controlled study dining the fall
prevented the participation of individuals who were married, steadily

employed, or enrolled in school.

Individuals who smoked marihuana once a week or less were



sought by the researchers but were exceedingly unusual among the
population available for the study. Consequently, the group studies
contrasted with the student and full-time working populations in
which weekly marihuana use is more common. For this reason, the
intermittent users studied appeared to be similar to, rather than
different from, the moderate and heavy users studied. Both groups
had used marihuana for an average of live years.

Under the study's confined conditions, participants tended to smoke
more marihuana than they did "on the outside." The intermittent
users, who by our definition averaged eight times a month under
outside conditions, averaged three cigarettes a day during the study.
The range was from one-half to six cigarettes daily.

The moderate and heavy users, who "on the outside" averaged 33
times a month, now averaged six-and-a-half cigarettes a day. The
range was three-and-a-half to eight cigarettes. In discussing the
Boston study, we will call this group "daily" users.

Smoking usually occurred at night, sometimes during the afternoon
and only occasionally upon awakening. The intermittent and heavy
users usually smoked one cigarette a session. The daily users were
more likely to smoke more than one a session. A few individuals in
the daily group could have been considered constantly intoxicated

on a few occasions during the 21 -day period.

The mean age of the subjects studied w-as 23. Based on 1Q testing,
they were superior intellectually, although they had completed, on
the average, only two-and-a-halfyears of college. Theirjob histories
were rather erratic, characteristic of a pattern of itinerant living. The
intermittent users -were from a middle or upper class background,
while the daily users generally shared a lower socioeconomic status.
Broken homes and instances of alcohol or drug abuse were more
common in the family backgrounds of the daily users.

Alcohol was rarely used by the subjects. Use of hallucinogens and
amphetamines was significantly more widespread and had begun
earlier in the daily user group. In contrast to the intermittent group,
the daily users almost uniformly reported that marihuana smoking
produced relaxation, noting also increased alteration in perception or



psychedelic-like effects. Similarly, they reported an increased sense
of well-being, friendliness, carefreeness and decreased hostility.
Additionally, the daily users appeared to demonstrate a moderate
psychological dependence ON the marihuana experience while the
intermittent users demonstrated little or no psychological
dependence.

Analysis of social-behavioral aspects of daily users' marihuana
smoking clearly demonstrated that it is a pivotal social activity
around which conversation, other personal interactions, and much of
the users' lives revolve. Smoking almost exclusively occurred in
groups and was the focal activity around which these groups formed.
The daily users exhibited a readiness to take part in but not to initiate

a smoking session.

In contrast to the intermittent users, all the daily users in a group
smoked when marihuana was made available. Marihuana smoking
appeared to be a primary means of reinforcing group solidarity. Yet
these users were more inclined to seek the personal effects of the
drug rather than the socializing effects sought by the intermittent

USErs.

The social adjustment of the daily users, when judged from a
traditional psychiatric standpoint, was impaired. Individuals tended to
be more withdrawn and to interact less with each other than the
Intermittent users, regardless of the type of activity or state of
intoxication. However, the daily users did appear to accommodate
themselves better than the intermittent users to the effects of the
intoxication on sodalinteraction.

Despite a relatively high level of scholastic attainment and superior
intelligence, many of The subjects were performing well below their
intellectual capability, usually working at menial, mechanical or
artisan tasks. They were not oriented toward achieving the traditional

goal:” of the larger society.

Nonetheless, during the period of the Boston study, the subjects
could not be characterized as displaying a general lassitude and
indifference, carelessness in personal hygiene or lack of prouuctive



activity, all supposed to be characteristic of very heavy use. Even
during the periods of heaviest marihuana smoking, they maintained a
high level of interest and participation in a variety of personal
activities, such as writing, reading, keeping up on current world
events, and participating in athletic and aesthetic endeavors.

Additionally, all of the subjects maintained a desire to complete all
aspects of the research study. Although they could be labeled
‘underachievers" in terms of the traditional standards of the larger
society, these individuals were motivated to pursue actively the
interests and activities of their ow n subculture.

Generally, most studies which have been undertaken indicate that
individuals who are heavy marihuana users cannot find a place for
themselves in conventional society. Their heavy marihuana use may
reflect and perhaps perpetuate their unconventionality while
providing social acceptance in one of the non-conventiona!

subcultures.

Very Heavy Users

The Commission's analysis of frequency, quantity and duration of
marihuana use suggest that the United States is at the present time in
a fortunate position. All of the studies available to the Commission
have indicated that only a minute number of Americans can be
designated as very heavy marihuana users. These studies uniformly
indicate that chronic, constant intoxication with very potent cannabis

preparations is exceedingly rare in this country.

The Commission believes that important distinctions must be made
between the daily (moderate and heavy) American marihuana user
and the very heavy hashish or charas user in other parts of the world
where cannabis is widely cultivated and its use deeply ingrained.
Many of the North African and Asian users do not employ the drug
only as an intoxicant in the western sense. Instead, it is frequently
used in "folk medical practice," in religious rites and as a work
adjunct particularly in those occupations which are physically
demanding, monotonous, unintellectual, and offer little possibility of

advancement
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In these countries, very heavy use is typically associated with young
males from a lower socioeconomic background. Nonetheless, use is
nore widespread among all ages and elderly chronic users are not

uncommean.

Generally, these very heavy users consume high amounts of very
potent preparations continually throughout the day so that they are
rarely drug-free. These individuals evidence strong psychological
dependence on the drug, requiring compulsive drug-taking. Clear-cut
behavioral changes occur in these extreme cases. The very heavy
User tends to lose interest in all activities other than drug use. A
common element of the behavioral pattern is lethargy and social
deterioration. Not surprisingly, these users have been held in low
esteem and very heavy use has been subject to societal disapproval

in almost all countries.

BECOMING A MARIHUANA USER

Our attempt to classify marihuana users is primarily for descriptive
purposes. It does not imply that all individuals who resemble any of
the categories are necessarily marihuana users. Nor is it implied that
all marihuana users fit neatly or precisely into these slots. There is no
"typical” marihuana user, just as their is no typical American. The
most notable statement that can be made about the vast majority of
marihuana users-experimenters and intermittent users-is that they are
essentially indistinguishable from their non-marihuana using peers
by any fundamental criterion other than their marihuana use.

But if most users and non-users of marihu la essentially are
indistinguishable, why have some people chosen to use the drug and
others not. and why have some people continued to use it and others
not? An important part of the explanation is that use of marihuana,
like all human behavior, occurs within specific social and cultural
settings. The individual's biological characteristics and personality
probably play an important role in determining the pattern his use
will take. However, the cultural and social setting play a larger role in

determining whether be will use it at all.
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Numerous studies have demonstrated that the young person who
chooses to use marihuana differs in some important sociological
respects from his peer who does not choose to do so. These
differences relate to his willingness to experiment with a drug,
especially a forbidden one. in short, the process of becomlng a
marihuana user is not a " seduction of the, innocent" as is often
portrayed. Based on interrelated familial, social and cultural factors,
persons, especially young persons, who may choose to use
marihuana can be predicted statistically.

Parental Influence

The decision to use marihuana is related to parental life style.

Parents provide the most important example of acceptable drug-
taking behavior for their children. That marihuana users frequently
have medicine-taking, cigarette-smoking, or liquor-drinking parents
has been demonstrated. In a series of Canadian studies, grade and
high school students who said their mothers took tranquilizers daily
were three times more likely to try marihuana than the students who

did not so report.

Beyond the influence of a drug-taking example, parents have the
primary influence on their childrens' acquisition of skills, values and
attitudes necessary to be mature and responsible adults. Many
parents have oriented their children toward becoming independent,

competent, educated, and adaptive adults.

Simultaneously, many young people observe in their parents' lives
the trend toward shorter work periods, earlier retirement and
increased emphasis on leisure time activities. It appears that the
incidence of adolescent marihuana use is strongly correlated with

this trend toward increased leisure time.

Situational Factors and Behavioral Correlates

All studies of the ever user, including the Commission-sponsored
National Survey, have established that marihuana smoking is
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significantly correlated with a number of demographic variables.
Males, college students, and residents of metropolitan areas,
especially in the Northeast and West, are generally overrepresented
in proportion to their percentage of the total population.

Among the behaviors statistically correlated with marihuana, use are
radical politics, visits to psychiatrists, sexual freedom, and separate
residences from parents. The most significant behavior seems to be
use of legal drugs, especially alcohol and tobacco. Young people
who choose to experiment with marihuana are fundamentally the
same people, socially and psychologically, as those who use alcohol
and tobacco. For example, in a study of high school youngsters, only
3% of all the nonsmokers in the sample had ever tried marihuana,
compared with 50% ofall the current cigarette smokers. Similarly,
for alcohol drinking outside the family setting, only 2% of all the
nondrinkers had tried marihuana, as compared to 27% of the
drinkers. The National Survey tends to confirm the close association
between marihuana use and cigarette smoking and alcohol use.
Among all the adults sampled in the Survey, 71% had smoked
cigarettes and 39% are current smokers. Similarly, of adult non-
marihuana users, 70% have smoked cigarettes and 38% are current
smokers. These percentages increase somewhat for marihuana users:
87 have smoked cigarettes and 54% are current cigarette smokers.

In regard to alcohol consumption, 40% of all the adults sampled
indicated that they had not consumed beer or bard liquor in the 30

ck.ys prior to the survey. Marihuana users tended to have consumed
alcohol more often than non-marihuana users (Table. 2).

Tabic 2.-L1QOOR CONSUMPTION DURING 30-DAY PERIOD

1-45-10 11 or No

0 days davs days more answer

days

Percent of nonmarihuana users.. 45 196 7 21
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Percent of marihuana users 26 30 128 24

Social Group Factors

One of the most influential factors in determining behavior in
contemporary America among adolescents and young adults is peer
group influence. Knowing other people who use marihuana
predisposes the individual to use marihuana, and having marihuana-
using friends provides the social opportunity for the curious. He
individual who is already part of a, social group which uses
marihuana indicates by this choice that his attitudes and values are
already to some degree compatible with illicit drug use.

Social peer groups are especially influential upon individuals who
have not yet become "successful" adults, such as adolescents, college
students and young adults, who spend a great deal of time and effort
competing for status in situations where status opportunities are
minimal. The social peer group provides an opportunity for achieving
status among equals by demonstrating competence and autonomy.
Outstanding performance in athletics, organizations or academics
demonstrates competence but not autonomy because these activities
are adult-oriented and controlled. Additionally, only a relative few

are able to excel.

Opportunity to prove oneself is more readily available in the peer
group. Often, adolescents participate in forms of delinquent behavior,
termed symbolic infractions, in order to demonstrate autonomy and
competence to their peers. These include joy-riding, vandalism,
sexual promiscuity, underage drinking, violation of rules of decorum
and dress, and purposeless confrontation with authority.

Marihuana use has recently been added to the list of infractions and
offers several advantages for adolescents and young adults. Most
important, it provides a shared group experience which offers the.
shy. lonely, socially awkward neophyte a means of entrance to the
group, complete with its own ceremonial initiation. Repetition of the
behavior serves to increase closeness and commitment to the group.
Usually the experience is pleasurable and the individual is able to
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control his level of intoxication. This delinquency is viewed as
relatively harmless to oneselfand others, although its symbolic
iImpact on parents and authority is often greater than that of other

common infractions.

Therefore, a, subtle process of acquiring attitudes favorable to drug
use, of having friends and acquaintances who define the marihuana
experience in acceptable and pleasurable terms, and of having a
social belief system which prepares one to accept the conversion
process to begin with, are all powerful complementary factors which
direct a young person toward marihuana use. At this point, the use of
marihuana provides further opportunities for acquiring new
marihuana using friends and entering the social milieu of marihuana,

USErs.

The Dynamics of Persistent Use

The cultural and social factors sketched above, in combination with
the individual's somatic and psychic characteristics, determine the
pattern of his drug behavior once he has chosen to experiment with
It The majority of individuals who reach this point progress no
further and often discontinue marihuana use. The most common
explanation for discontinuing use is loss of interest; the effect lost its
novelty and became boring. Other less common reasons are fear of
legal hazards, social pressure, and concerns over physical and mental
drug effects. Among the infrequently noted reasons are: interference
with other activities; replacement by alcohol; unavailability; cost;
unpleasant experiences; fear of moral transgression; or progression to
other forms of non-drug interests such as yoga, transcendental
meditation, agrarian communes, esoteric religion and restrictive diets.

For those who continue use, psychosocial factors are important
determinants of the use patterns. Many marihuana users are strongly
committed to traditional society in which they desire to rise socially.
They have chosen to participate fully in the traditional adult-oriented
activities and the formal achievement-reward system. Their peer
groups consist primarily of similarly oriented individuals. The
infrequent use of marihuana by these persons is a social activity for

fun and satisfies curiosity.
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Those individuals who continue to use marihuana more frequently
appear to be different types of people and oriented toward a different
part of the social system. Most of them maintain stable career
orientations and continue to function within the broader society. But
they feel more burdened by the traditional system of social controls
and more removed from contemporary society's institutions. These
individuals tend to turn away from more traditional adult-oriented
reward systems and intensify their peer-group orientation. Their
interests and activities emphasize an informal "in-crowd," out-of-
school or work orientation. The meaning of marihuana use by this
peer group emphasizes the ideological character of usage. In contrast
to the infrequent type of user, these individuals seem to build their
self-identity around the marihuana-using peer group.

BECOMING A MULTIDRUG USER

The more one smokes marihuana, the more involved his
interpersonal relationships are likely to become with his peers who
share the experience with him. As he spends more time with this
group, he begins to sever his contacts with conventional individuals
and conventional routines. He may eventually view himselfas a drug
user and be willing to experiment with other drugs which are
approved by his peer group. Only ;a small portion of the marihuana
users who reach this stage are likely to become persistent, frequent
users of these other drugs. The majority appear to experiment only.

Epidemiologic Studies

The Commission's studies have confirmed the association between
marihuana usage and the consumption of other drugs for curiosity
and pleasure. This association holds for all drugs, including over-
thecounter and prescription pain relievers, tension relievers, sleeping
pills, and stimulants as well as hashish, methamphetamines, cocaine,
LSD and mescaline, and heroin. The National Survey showed that
current marihuana users are about twice as likely to have used any
ilicit drugs than are those who have ceased using marihuana (Table
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Tabic 3.-ILLICIT DRUG USE BY ADULTS

Have used Currently

hut no using

Substance Never used marihuana longer use marihuana
marihuana (percent)

(percent)

Hashish Less than 0.3 percent 28 63

LSD or mescaline I-css than 0.5 percent 11 28
Mcthamphclaniinc Less than 0.5 percent 10 23
Cocaine Ix-ss than 0.5 percent 4 10

Heroin Ixss than 0.5 percent | 4

The Commission additionally has contracted a study ol 105 selected,
middle class, young, working adults from California, who are
marihuana smokers. Of this sample, 11% were daily marihuana users
and 47% used it several times a week; 33% used it several times a
month; 6% used it once to several times a year; and 3% had used it
but were not currently using marihuana. The study indicates that
while most of the subjects were frequent marihuana users, the
incidence of other drug use was relatively low (Table 4).

Table 4.-FREQUENCY OF OTHER DRUG USE BY MARIHUANA USERS

Percent who use marihuana

Percent



Substance who Once to Several Several
never several times times Daily
used times a month a week

marihuana a year

Hashish
42

31

2

5

0

LS))

OCOoOoOP> ©
»

Mescaline
79

19

0

0

Psilocybin
96
4

8

0

SIT, DMT
100

OCDOooCOoO

Heroin
98

2



Codeine
87

I\DOO':

Amphetamines
89

7
0
4
0
Barbiturates

10
4
0
0

Cocaine
75

19

2

4

0

Clue
100

ODOoOoOo

Witli the exception of marihuana and hashish, no drug was used by
more than 25% of this population and this use was almost
exclusively experimental. Interestingly, the more exotic drugs,
mescaline and cocaine were more frequently used (21% and 25% of
this sample respectively) than the common dangerous drugs: LSD
(4%). heroin (2%), codeine (1 1%), barbiturates (14%), and
amphetamines (11%).

Among high school students, marihuana, is normally the. first illicit
drug used, although several recent studies have suggested that a
significant number of students initiate illicit use, with other drugs. Of
the marihuana users, a majority have used no other illicit drug, and



they tend to be experimental or intermittent users of marihuana.

The more frequently the adolescent uses marihuana, the more likely
he is to experiment with other drugs. For example, in one recent
study of San Diego high school students of predominantly white
middle socioeconomic background, 80% of the students who used
marihuana weekly or more often had used other drugs, and 50% of
this group had used LSD. In contrast, 33% of the less than weekly

users bad used other drugs.

Profiles and Dynamics

The personality profile of the heavy marihuana user discussed earlier
includes elements propelling him toward heavy involvement in the
multiple-drug-using-subculture. Heavy drug use by these individuals
may reflect and aggravate a total alienation and disaffiliation from
American society and its institutions. This group hopes to find in
drug use more than simple, fun or relieffrom boredom. The heavy
use of drugs represents a shift into the drug subculture and an
adoption of a totally new life style. Some observers feel that this shift
provides a new identity which allows the individual to counteract his
apathy and search for meaning in a society he views as unloving,
lonely, and meaningless. He seeks to become involved with what he
describes as the exciting, relevant, "real" experience of life.
Additionally, he believes drug use provides new feelings and
awareness needed to overcome barriers between himself, others, and

the natural world.

The drug culture as a community also helps to meet the needs of the
individual. It provides a ready supply of drugs, unites common
experiences and secrets that enhance the drug experience, and
protects the individual against undesired experiences and against
"the outside world." Most important, the culture instills self-
confidence by reassuring the individual that he has been wise in

choosing this new identity.

Frequently, these are individuals who express feelings of loneliness,
isolation and over-protection from their home and family. One
frequent pattern involves an intimate, dominating mother and a



