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The first published analysis of the price 
elasticity of cocaine demand is by DiNardo 
(1993) using state cross-sections aggregated 
from the 1977-87 Monitoring the Future 
(MTF) surveys. DiNardo (1993) finds that 
past month cocaine participation by high 
school seniors is not related to the price of 
cocaine, and that neither cocaine demand 
nor price are related to Drug Enforcement 
Administration (DEA) cocaine seizures.

CauUrins (1996) indirectly estimates 
cocaine participation price elasticities from 
estun. -s of the price elasticity of the per­
cent rrrestees testing positive for cocaine. 
Invo' conservative assumptions about 
the frujuons of drug users testing positive 
and of arrests attributable to drug use, drug 
spending, and other causes, his estimated 
elasticities range between -1.48 and —2.08.

Two 1999 studies by Saffer and Chaloupka 
(1999a, 1999b) estimate past year partici­
pation equations for cocaine and marijuana 
in pooled d-.ta from 1988, 1990, and 1991 
NHSDA respondents age 12 and older. Aver­
aging across five specifications, Saffer and 
Chaloupka (1999a) estimate a cocaine price 
elasticity of —0.40 and a positive relation­
ship between marijuana use and living in a 
state where marijuana is decriminalized. Esti­
mated cross-price and cross-decriminalization 
effects indicate complementarity between 
cocaine and marijuana. Saffer and Chaloupka 
(1999b) divide the same sample into seven 
demographic groups and estimate past year 
participation elasticities for each. The esti­
mated cocaine price elasticity is insignifi­
cant for blacks and A::ans, -1.83 foi Native 
Americans, and betw ten -0.5 and -0.8 
for white males, Hispanics, women, and 
youth. Marijuana decriminalization is posi­
tively related to mariju ina participation for 
all groups except Native Americans. How­
ever, cross-price and c- >ss-decriminalization 
relationships are each insignificant for six
oux analysis to drug participation for various reasons related to data quality. Hrst, the only frequency mea­sures available in the NHSDA are the number of days in 
the past month, which is a continuous variable but does 
not match the time frame of our participation variable, 
and frequency of use in the past year, which is a cate­gorical variable with intervals ranging from “1-2 days in 
the past year" to "3-6 days per week." Second, frequency measures are more likely to be affected by recall error 
than the binary participation decision. Third, because few respondents report using illegal drugs, particularly cocaine, the sample sizes for analyses of frequency con­
ditional on participation are small.

groups, wilh each indicating complementarity 
for the remaining group. A major limitation 
of these studies is that they do not control for 
fixed state or regional effects.

Chaloupka et al. (1999) estimate equa­
tions for past year cocaine and marijuana 
participation by high school seniors in the 
1982 and 1989 MTF surveys. The estimated 
cocaine price elasticity is - 0.88 in the com­
bined sample but only -0.24 in the 1989 sam­
ple. The impact of cocaine possession fines is 
also negative in 1989. Similarly, decriminal­
ization increases marijuana use and increases 
in marijuana possession fines decrease mari­
juana use. Fines for sales do not impact the 
use of either drug.

Finu'ty, Grossman and Chaloupka (1998) 
use a rational addiction framework, ir v u;ch 
current consumption depends on bo at pa;t 
and future consumption, to estimate price 
elasticities of past year cocaine participation 
among 18- to 27-year-olds in the 1976-85 
MTF panels and associated follow-ups. In a 
model with person-specific fixed effects, esti­
mated short- and long-run price elasticities 
are -0.42 and -0.54, respectively. The anal­
ogous model without these fixed effects yields 
short- and long-run elasticities of —0.72 and 
—1.40. Mai juana decriminalization increases 
cocaine use, again implying that cocaine and 
marijuana are complements.

Because of deficient marijuana price data, 
only two previous studies have estimated the 
elasticity of marijuana demand with respect 
to its price.2 Nisbet and Vakil (1972) surveyed 
UCLA students regarding quantities of mar­
ijuana purchased at current Drices and after 
various hypothetical price changes. Their esti­
mated price elasticities ranged from -0.40 
to -1.51. The only study tc use actual price 
data is Pacula et al. (2001) ir. 1985-96 MTF 
data on high school seniors. Controlling for 
state effects, their estimated past year partic­
ipation elasticity is —0.33 when time effects 
are omitted but only -0.06 when time is 
entered quadratically.

2. Our review of marijuana decriminalization effects covers only those studies that analyze cocaine demand. Pacula et al. (2001) summarize the ex ensive literature examining the effect of decriminalization on marijuana 
demand, which has yielded mixed results. We cannot empirically identify decriminalization .tfects because we control for state-fixed effects and no st.:te has changed 
its decriminalization policy in the past decade.
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The only stuay besides DiNardo (1993) to 
directly examine the effect of drug enforce­
ment on drug consumption is Farrelly et al. 
(2001). Controlling for state fixed effects 
in 1990-96 NHSDA panels, they find that 
increases in the probability of arrest for mari­
juana possession decrease the probability that 
12-20-year-olds will use marijuana. Mean­
while, using annual data on 29 larg U.S. 
cities from 1981-95 and controlling for fixed 
city and year effects. DeSimone (2001) i- 
mates a positive relationship between ine 
price of cocaine and the numh of cocaine 
purchases per capita by unuercover drug 
enforcement agents. Further results indicat­
ing a negative relationship between crime 
rates and cocaine prices suggest that cocaine 
consumption is price-elastic.

In sum, cocaine consumption appears to 
respond to cocaine price changes, but the 
range of elasticity estimates is wide, and 
all except those from the Grossman and 
Chaloupka (1998) models that hdude indi­
vidual fixed effects come from m- Is that 
fail to control for geographic fixed effects.3 
Few studies have examined the relationship 
between drug demand and either marijuana 
prices or intensity of drug possession law 
enforcement.

III. DATA
This study analyzes pooled 1990-97 cross- 

sections from the NHSDA, administered 
annually to a nationally representative sam­
ple of the U.S. household population aged 
12 and higher.4 We restrict our sample to 
respondents aged 39 and younger, because 
the overwhelming majority of illegal drug 
use occurs in this age group,3 and conduct 
separate analyses for those aged 12-17 and

3. As long as respondents do not move, geographic fixed effects drop out of an individual fixed effects model 
because they are time-invariant.4. The NHSDA excludes individuals with no perma­
nent residence and who reside in group quarters, cate­
gories that include the homeless and residents of home­less shelters, prisons, and college dormitories. Although 
drug use among NHSDA respondents is thus likely to be disproportionately low relative to the U.S. population, the excludeu group represents only about 1% of U.S. 
residents.5. For instance, in 19"7, Ihe fraction of respondents
reporting past year cocaine (marijuana) us. is 12%(15.8%) among 12-17-year-olds, 3.6% (17.1%) among 
18-39-year-olds, and 0.7% (3.2%) among 40+-year-olds. The specific choice of age 39 as the cutoff corresponds to 
the 5-year age groupings reported by SAMHSA (1997).

18-39 because of the different treatments ol 
these two age groups by the legal system. In 
that spirit we henceforth refer to the former 
group as juveniles and the latter as adults.

D e p e n d e n t V ariables

; We specify two dependent variables, one 
corresponding to cocaine use and the other to 
marijuana use. Both are binary indicators of 
past year participation in drug consumption.6

C o ca in e  P rice

• A measure of the average cocaine price 
per pure gram faced by the respondent is 
appended to the NHSDA data.7 Cocaine 
price data are collected by undercover drug 
agents, mostly from the DEA, and recorded 
by the DEA in their System to Retrieve 
Information from Drug Evidence (STRIDE). 
These prices are expected to be relatively 
accurate because an unreasonable price offer 
by an agent would invoke suspicion by the 
seller and thus endanger the agent. Trans­
action sizes must be standardized because, 
as Caulkins and Padman (1993) and Rhodes 
ct al. (1994) show, sizable quantity discounts 
exist for cocaine.

We impute cocaine prices from STRIDE 
data using the ordinary least squares regres­
sion
(1) log P rice  =  b0 + b l { log P re d ic ted  P u rity  

-t- log W eight) -f b ,A r e a  

+ b l Y c a r ~ b i A re a  x Y e a r - w ,

where purity represents the weight of actual 
cocaine in the purchase divided by the total 
weight, P re d ic ted  P u r ity  is the predicted value 
from a regression of purity on the other

6. NHSDA interviews are conducted throughout the 
year, so that the time interval implied by “past year” varies from almost entirely the previous calendar year 
for January interviews to almost entirely the current cal­
endar year for December interviews. Because the price 
variables represent the current calendar year and the 
consumption time frame extent to the previous calen­dar year, the time intervals for the pnee and consump­
tion variables do not strictly match. This is done for sim­plicity, imitates the practice of many previous studies, and should not affect the results much because current 
and past year prices are highly correlated.7. All nominally valued variables are converted to 1990 dollar terms using the Consumer Price Index for all 
urban consumers.



102 ECONOMIC INQUIRY

explanatory variables, W eigh t is the total grain 
weight of the purchase, A r e a  is a vector of 
indicators corresponding to 28 geographic 
areas in the United States that we assume 
have distinct cocaine prices, Year is a vec­
tor of year indicators, and A r e a  x Y ear repre­
sents a complete set of interactions between 
the A r e a  ai ' Year vectors. For a particular 
area and year our predicted cocaine price is 
cxp(b0 + hj + 63 + b4), which represents the 
median price of one gram of 100% pure 
cocaine in the area and year with correspond­
ing indicators set equal to one in the A r e a  
and Y ea r vectors. We follow Caulkins (1994) 
in excluding outliers before estimating equa­
tion (1 ).'

Our methodology assumes that prices vary 
by census region or division and metropoli­
tan statistical area (MSA) size. Appendix 
Thble A-l lists the census regions and divi­
sions and the states encompassed by each. 
MSAs containing more than 1 million people 
are grouped together within each census divi­
sion. This creates eight distinct areas, because 
the East South Central division contains no 
MSAs of this size. Similarly, MSAs contain­
ing between 500,000 and 1 million people are 
grouped together within each division, creat­
ing nine additional areas. Because there are 
fewer STRIDE observations from less popu­
lated areas, we divide the South census region 
into the South Atlantic and South Central 
divisions, which partitions the United States 
into three census regions and two census 
divisions. Within each of these five regions, 
grouping together MSAs containing between

8. STRIDE contains prices for 35,674 cocaine pur­
chases made during 1990-97. We begin by eliminating
the 780 observations with purity less than or equal to 
.001% or greater than 100%, because these values rep­
resent cither data errors or purchases containing trivia) amounts of the actual drug. Then we estimate an initial 
price standardized by tola! weight as the predicted price from a regression of log Price on log Weight and Year. For 
each year, we throw out observations with standardized prices that are less than one-eighth of ot greater than eight times the mean price for that year. We then recom­
pute the mean for each year and throw out observations 
with standardized prices that are less than one-fourth 
of or greater than four times the mean price for that 
year. Finally we calculate an alternative price per pure 
gram from observed values of price, weight, and purity and eliminate observations with a price per pure gram 
of greater than 53,000. Overall .these latter three steps eliminate only an additional 546. or 1.6%, of the remain­
ing STRIDE observations. Estimated price effects are 
slightly less precise but otherwise quite similar to those 
reported here when these latter 546 STRIDE obser l- 
tioas are not eliminated.

250,000' and 500,000 people and MSAs/rural 
areas containing fewer than 250,000 people 
creates 10 additional price areas. Finally, the 
District of Columbia is considered a separate 
area because abundant STRIDE data are col­
lected there. In each year, therefore, there 
are 28 different predicted prices correspond­
ing to 28 geographic areas.9 Each NHSDA 
respondent is assigned the cocaine price for 
their area of residence among these 28.

This methodology differs in two important 
ways from that used by previous researchers. 
The first is that previous methodologies 
impute city-level prices by including city 
rather than area indicators in equation (1 ) 
and then calculate a state-level price as the 
population-weighted "’'erage of prices from 
each city represented it STRIDE from each 
state. This ignores evidence from Rhodes 
et al. (1994) and Caulkins (1995) that prices 
increase as the distance from points of entry 
into the United States increases, because 
of lateral transaction costs, and as market 
size decreases, because of economies of scale 
associated with distribution. For example, 
therefore, the price of cocaine in Greenville, 
North Carolina, is likely to be closer to the 
price in Charlottesville, Virginia, which is in 
a different state but the same census division 
and population category, than that in Char­
lotte, North Carolina, which is in the same 
state but has a much larger population.

The second departure of our method is 
that previous methods have not included an 
interaction vector analogous to our A r e a  x 
Year interaction vector. This is because data 
are insufficient to identify a complete set of

9. Not surprisingly, the number of STRIDE obser­
vations in each price region varies greatly across both 
population size and census division. Washington, DC, has tin largest sample size, averaging 746 observations annu­ally during the analysis period. Average annual sample 
sizes range from 102 to 435 for the remaining 8 areas 
formed from populations greater than 1 million, from 30 to 215 for MSAs with between 500,000 and 1 million peo­
ple, from 23 to 94 for MSAs with between 250,000 and 
500,000 people, and from 17 to 130 f Jr areas with less than 250,000 people. The lower ends correspond to the 
West North Central division for the two larger popula­
tion sizes and to the Northeast for the two smaller pop­ulation sizes, whereas the higher ends correspond to the 
South Atlantic for all population categories. The sample 
size is less than 10 in only three cases, all in the North­east for the smaller population categories, with a mini 
mum of four. In the aggregate, the temporal variation is reasonably small, with the average number of STRIDE 
observations per area ranging from 106 in 1993 to 196 in 1991.



DESIMONE & FARRELLY: COCAINE AND MARIJUANA DEMAND 103

interaction terms when prices are estimated 
for individual cities rather than broader 
areas. An advantage of our methodology is 
that it allows for geographic variation in 
intertemporal price changes, making detec­
tion of price effects in drug demand equa­
tions possible c  ~i when state Axed effects 
are included.

For more direct comparison with estimates 
from previous studies, wc also obtain results 
with a state-level cocaine price measure. The 
regression used to construct this variable is 
equation (1) with A r e a  representing .a vector 
of state indicators, rather than of the 28 price 
regions described, and bA set to zero. Models 
estimated with the state-level cocaine price 
measure exclude state fixed effects, which are 
no longer identified.

M a r iju a n a  P rice

A measure of the price of marijuana 
faced by the respondent is a o appended 
to the NHSDA data. Because DEA agents 
concentrate on cocaine and heroin traffick­
ing, STRIDE contains insufficient marijuana 
price information with which to construct 
regional price estimates. We instead follow 
Pacula et al. (2001) by constructing a mari­
juana price estimate from prices listed in the 
I lleg a l D ru g  P rice/P urity  R e p o r t, a publication 
of the DEA Intelligence Division. This report 
contains quarterly estimates of the minimum 
and maximum marijuana price in 19 cities for 
both pound and ounce purchases of two dif­
ferent types of marijuana, commercial-grade 
and sinsemilla-grade.

Our price variable is the average price 
per gram of a pound purchase of commer­
cial grade marijuana. Wc choose the pound- 
level commercial series because it is by far 
the most complete of the four series.10 For

10. P .ccs of commercial grade marijuana are likely 
more jlevant than those of the more potent sin- seoiillr. variety given evidence from National Narcotics 
Intcll.gence Consumers Committee (1998) that com­mercial marijuana dominates the U.S. market. In con­
trast, because purchases of a pound likely represent wholesale purchases by low-level dealers whereas pur­
chases of an ounce likely represent retail purchases by 
a typical user, in principle ounce-level prices arc more 
appropriate for the analysis than pound-level prices. 
Results from Pacula et al. (2001) indicate that multi­plying the estimated marijuana price regression coeffi­
cients by 0.5 yields a rough estimate of the response of drug demand to retail price changes. This is because 
Sd/dr — (dd/dw)(Sw/dr)—where d  is drug use, r is the

each city, a quarterly price is obtained by 
taking the midpoint of the reported price 
range for each quarter, and an annual price 
is obtained by averaging all quarterly prices 
that are reported for that year.11

Our NHSDA data indicate the state of res­
idence of each respondent but nothing more 
specific regarding location of residence. Of 
the 19 cities for which marijuana prices are 
constructed, 14 are the only city reporting 
a price in that state. Each of these states 
is assigned the price of its reporting city. 
Annual prices for the two cities in Texas and 
the three cities in California are averaged in 
each year to form annual prices for those 
states. Each remaining state of residence in 
the NHSDA, which sampled all states except 
Vermont and Wyoming during 1990-97, is 
assigned the price from the closest of these 
16 states that is in the same census division 
as the state. Thus the United States is divided 
into i 6 regions, each of which is assigned 
a different marijuana price series. Appendix 
Table Al lists these 16 regions according to 
the cities that contribute prices and the states 
that are assigned the price from each region.

C o c a in e  a n d  M a r iju a n a  E n fo r c e m e n t

Variables representing the probability of 
arrest for cocaine and marijuana possession 
violations in the state of residence of the 
respondent are also appended to the NHSDA 
data.12 For each drug, we proxy for the annual 
possession arrest probability with a variable 
equ. :ng the number of possession arrests in 
the state divided by the number of drug users 
in the state that year. Drug possession arrest 
information comes from the Uniform Crime 
Reporting system of the Federal Bureau of
retail price, and w is the wholesale price—the estimated marijuana demand regression coefficient is 3d/Sw , and 
their estimated Du>/3r from a regression of the wholesale 
price on the retail price is 0.5.11. This typically represents all four quarters because pound-level commercial-grade prices arc rarclv missing. Also, we cannot control for potency because only one 
national potency average is reported for each year.12. A concern regarding the price and enforcement 
variables is that they measure local prices and enforce­
ment levels faced by respondents with error. If these measurement errors are random, estimu.ed price and enforcement effects are biased toward zero. The extent 
to which measurement error plagues the estimates, how­
ever, is mitigated by fact that NHSDA responses, price observations, and arrests all disproportionately occur in 
large population centers.
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Investigation (FBI).13 Because there arc no 
published estimates of the number of drug 
users by state, wc construct the denomina­
tor by multiplying the unweighted percent­
age of state respondents who use the drug 
by the 1 July Census estimate of the state 
population.14 The logic behind these arrest 
rate variables is that the probability of appie- 
hending a given crimin tl falls as the level of 
police resources devot d to enforr’ng the cor­
responding crime fall , and, as Ehrlicb (1973) 
argues, the numbr r f criminals rises.

However, bee use the denominator pf the 
arrest rate varnblt is by construction pos­
itively correlated vith the dependent vari­
able, the effect c the arrest rate for a drug 
on the demand .'or that drug is likely to be 
overestimated in magnitude for two reasons. 
First, the variab.e is statistically endogenous. 
In particular, e erse causality may result in 
a reduction in the arrest probability from 
an increase in the number of users. Sec­
ond, errors in measurement of the num­
ber of users re negatively correlated with 
errors in me. iarement of the arrest rate. 
Overestimates • r the number of users, as 
expected in suics with lower than average 
true drug use rates, generate underestimates 
of arrest rates, with the opposite occurring 
in states with higher than average true drug 
use rates. If the actual elasticity of the num­
ber of drug users with respect to arrest rates 
is less than one n absolute value, measure­
ment error reduces observed arrest rate dif­
ferences across states by a greater proportion 
than observed dru  ̂use rate differences, mak­
ing smaller changes in arrest rales appear to 
induce larger changes in drug use.13

To reduce the extent of the endogeneity 
and measurement error problems, each arrest 
rate variable is constructed using all ages in

13. The cocaine arrest van ble numerator represents 
total arrests for possession of cocaine and opium deriva­
tives, because the FBI does not separately report cocaine 
and opium-related arrests.

14. This denominator is multi; lied by the percentage of the state population covered by local agencies from 
which the FBI obtains arrest data, which is 100',. for later years but around 90% on average for earlier years. 
We also considered an alternative denominator calcu­lated as the sample-weighted sum of respondents in each 
state using the drug. Although this measure yields similar results, it is potentially problematic because the NHSDA sample weights arc not designed to represent individual, 
states.

15. We thank an anonymous referee for pointing outthis measurement error issue, a mathematical derivation
of which is available from the authors.

both the numerator and denominator rather 
than separately for each age group.16 Further­
more, we also obtain results using alternative 
arrest probability variables that instead spec­
ify total »ypc 1 arrests in the state, which are 
also reported by the FBI, as the denomina­
tor.17 Previous studies such as Benson and 
Rasmussen (1991) use this variable to mea­
sure enforcement of drug crimes relative to 
nondrug crimes. The advantage of this vari­
able is that it is neither statistically endoge­
nous by construction nor affected by errors 
in measurement of the number of drug users. 
The disadvantage is that it is a less direct 
proxy for the arrest probability, because the 
denominator is not a measure of drug con­
sumption activity. For example, if the number 
of cocaine arrests and users increase by iden­
tical proportions while the number of type I 
arrests does not change, this arrest rate mea­
sure increases even though the percentage of 
cocaine users arrested, a much closer proxy 
for the probability of arrest for cocaine pos­
session, does not.

O th e r  E x p la n a to ry  V ariables

We control for a variety of additional 
explanatory variables. Other continuous mea­
sures include age and age squared, family 
size, and real family income. The remain­
ing variables are indicators for males, blacks, 
Hispanics, other races, marriage, divorce, 
enrollment in school, four levels of edu­
cational attainment (high school graduate, 
some college, college graduate, some grad­
uate school), the interview not being inter­
rupted,18 whether the interview interruption 
variable is missing, three MSA population 
categories (population greater than I mil­
lion, between 500,000 and 1 million, and 
between 250,000 and 500,000), and rural 
residence. Age squared and indicators for 
divorce, college completion, and graduate

16. Farrelly et al. (2001) constructs this variable for 
marijuana and estimates similar effects on marijuana use 
by 12-20-year-olds regardless of whether the variable is 
calculated only for 12-20-year-olds or encompasses all ages.

1/. Type I crimes are tbe major nondrug crimes: mur­der, rape, aggravated assault, robbery, burglary, larceny, and motor vehicle theft
18. The degree of privacy during the interview is 

coded on a scale from 1 (completely private) to 9 (con­stant presence of another). Our indicator of no inter­ruptions represents values of 4 or less for this nrivacy variable.
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school attendance are not included in the 
juvenile regressions.

S a m p le  C h ara c ter is tics

Table 1 lists separate summary statistics 
for adults (18-39-year-olds) and juveniles 
(12-17-year-olds). Marijuana use is consider­
ably more prevalent than cocaine use for both 
age groups, and use of each Is higher among 
adults than juveniles. The average cocaine 
price over the period is about $120 per pure 
gram, which is substantially higher than the 
average marijuana price of S2.65 per gram.19 
The percentage of users arrested for cocaine 
possession is about four times the percentage 
arrested for marijuana possess, n. However, 
the arrests per type I arrest easures show 
that possession arrests occur slightly more 
frequently for marijuana than for cocaine.

IV. EMPIRICAL METHODOLOGY
Because the dependent variables are 

binary indicators, the cocaine and marijuana 
participation equations arc estimated with 
probit regressions. The full model is

(2) D , — b0+bj P f + b2P ^ + b ) A f  

+ b ^ A * 1 -+- b . X j  + Sf

where for respondent i, D t is a binary indi­
cator of past year cocaine or marijuana 
use; P f  and P f  arc real prices of cocaine 
and marijuana, respectively; A f  and A f  
are probabilities of arrest for possession of 
cocaine and marijuana, respectively: X ,  is a 
vector of other relevant socioeconomic vari­
ables; 5, is a vector of binary variables repre­
senting each state indicating whether or not 
the respondent lived in the particular state; 
Y , is a vector of binary variables for each year 
from 1990 to 1997 indicating whether or not 
the respondent was interviewed in the partic­
ular year; and et is a random error term. All 
regressions are weighted using the NHSDA 
sampling weights.

For both cocaine and marijuana use, six 
variants of equation (2) are estimated sep­
arately for both adults and juveniles. The

19. A crack vial contains roughly 0.1 pure gramof cocaine; a line of powder cocaine has about 0.02 pure grams. A marijuana joint typically contains about 
0.4 grams of marijuana.

first regression excludes the arrest variables. 
The second includes only the own-arrcst vari­
able, the third includes only the cross-arrest 
variable, and the fourth includes both arrest 
variables, which is the complete equation (2) 
model. Comparing these specifications might 
reveal the impact of any collinear etween 
price and arrest variables and be. -en the 
individual arrest measures. The fifth is identi­
cal to the fourth except that it substitutes cen­
sus division effects for state effects; the sixth 
entirely excludes fixed geographic effects.

A major departure from the previous lit­
erature, other than Farrelly et al. (2001) 
and Pacula et al. (2001), is the inclusion of 
state fixed effects. Cocaine prices vary at the 
regional level, whereas marijuana prices and 
arrest probabilities vary at the state level. 
Unobservable state-level factors, such as pub­
lic willingness to accept alternative behav­
iors or the political environment, may thus 
simultaneously affect both illegal drug con­
sumption and the price and arrest variables. 
The inclusion of state fixed effects controls 
for variation in unobservable state-level char­
acteristics, eliminating bias-inducing spurious 
correlation between illegal drug use and the 
price and arrest variables. Put differently, 
controlling for state effects reduces the like­
lihood that differences in cocaine and mari­
juana use across states resulting from unob­
served variation in attitudes and preferences 
are incorrectly attributed to variation in drug 
prices and arrest rates.

V. RESULTS
We first report results for cocaine and 

marijuana use by adults and then proceed to 
the analogous models for juveniles. Regres­
sion sample sizes are 92,784 for adults, 42,464 
for juvenile cocaine use, and 43,147 for juve­
nile marijuana use.20
C o c a in e  U se b y  A d u l t s

Column (1) of Table 2 shows that when 
the two arrest variables are excluded from

20. In each cell of each table, the first row indicates 
the change in probability of drug use resulting from a unit change in the explanatory variable, the second row 
Indicates the standard error of the first row estimate (in parentheses), and the third row indicates the elasticity . 
computed from the weighted sample means (in brack­ets). All regressions include the additional explanatory 
variables listed in Thbles 1 and A2.
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CABLE 1
Descriptive Statistics

Variable Age 18-39 (n « 92,784) Age 12-17 (n m 43,147)
Cocaine use past ytur .044 .015

(.205) ,122)
Marijuana use past year .157 .118(.364) (.322)
Cocaine price per pure gram 118.38 119_54

(35.12) (34.98)
Marijuana price per gram 2.653 2.658

(.789) (.793)
Cocaine arrests per user .041 .040(.035) (.035)
Marijuana arrests per user .011 .011(.007) (.007)
Cocaine arrests per type I arrest .120 .115

(.078) (.077)
Marijuana arrests per type I arrest .136 .139

(.073) (.073)
Interview without interruptions .822 .712

(.382) (.453)
Interview without interruptions—missing .016 .022(.126) (.148)
Age 29.05 14.49(6.28) (1.68)
Male .491 .512

(.500) (.500)
Black .122 * .143

(.327) (.351)
Hispanic .112 .122

(-315) (.328)
Other race .043 .044(.204) (.205)
Married .522 .003

(.500) (.056)
Divorced .092

(.289)
Family size 3.50 4.47

(1.62) (1.56)
Enrolled in school .200 .927(.400) (.260)
High school graduate .351 .013(.477) (.112)
Some college education .262 .001

(.440) (.031)
College graduate .146

(353)
Some graduate school education .075

(.263)
Family income (1,000s) 34.24 30.78(23.54) (24.90)
MSA population > 1 million .463 .417(.499) (.493)
MSA population between 500,000 & 1 million .230 .237(.421) (.425)
MSA population between 250,000 & 500,000 .089 .097

(•384) (.296)
Rural .131 .166

(.338) (.372)
Notes: Standard deviations are. in parentheses. The sample size for ■'ast year cocaine use is 42,464. Statistics are weighted using NHSDA sample weights.
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TABLE 2
Probit Estimates for Past Year Cocaine Use by 18-39-Year-Olds

Variable (1) O) (3) (4) (5) (6)
Cocaine price 

(x 1,000)
-.152"
(.062)

[-410]
—,132“
(.057)

(-.356]
-.149"
(061)

(-.402]
-.132"
(.057)

[—•357]
-.113*
(.059)

[-.304]
-234-
(.061)

[-631]
Marijuana price

>100, 1
.172

(-232)
(.104]

-.064
(.232)

(-.038]
.080

(,S J
-.074
(.231)(-.044)

—.349*
(211)1-210]

-.335"
(144)

(-.202)
Co ainc arrests 

per user
-.453*“
(.067)

1-425]
-.430—
(.071)

[-.403]
-200—
(.047)

(-.187|
-.131-
(.036)

[-•123)
Marijuana arrests 

per user
-1.084—

(.277)
(-266]

-252
(296)

I-.062]
-.168
(.232)

[-041]
-.529-
(.187)

[-.130]
Log likelihood -15,401 -15.326 -15283 -15225 -15,447 — 15,505
Geographic fixed 

effects
State State State State Division None

Notes: In each cell, the first row indicates the marginal effect on the probability of cocaine use, the second row 
indicates the standard error (in parentheses), and the third row indicates the implied elasticity (in brackets). The sample size is 92,784. Ail equations include the variables listed in Appendix Table A2 along with year indicators. 
Regressions are weighted using NHSDA sample weights.*, ", and — Indicate significance at the 90%, 95%, nnd 99% levels, respectively.

The estimates are from models that con­
trol for state fixed effects. When division 
effects replace state effects in column (5), 
the marijuana price elasticity increases by a 
factor of 5 and becomes significant, but the 
cocaine arrest rate elasticity halves. Omit­
ting geographic fixed effects entirely doubles 
the cocaine price elasticity and triples the 
marijuana arrest rate elasticity while further 
decreasing the cocaine arrest rate elasticity. 
This pattern is also repeated in Tables 3-5.

M a r iju a n a  U se b y  A d u l t s

Table 3 shows that the cocaine price has a 
significant negative effect on adult marijuana

22. Throughout Tables 2-5, replacing state effects with division effects has little impact on cocaine price 
coefficients nut large and significant effects on mari­
juana price coefficients. A possible explanation is that marijuana prices axe not measured precisely enough for identification of coefficients in state fixed effects mod­els because they vary primarily across groups of states 
within census divisions, and in contrast cocaine prices 
vary both across census divisions and within divisions by metropolitan area size. One might therefore argue that 
geographic fixed effects are more appropriately speci­fied at the division than the state level. We prefer the 
more conservative interpretation that state effects mod­
els offer for the source of cross-state price variation and 
argue that differences in arrest rate coefficients between state and division effects models show the importance of 
controlling for state effects.

the equation, adult cocaine demand is sig­
nificantly negatively related to the cocaine 
price with an elasticity of —0.41 but is unre­
lated to the marijuana price.21 The next 
three columns reveal that these results are 
unchanged from adding the arrest variables 
except for a slight decrease in the cocaine 
price elasticity when the cocaine arrest rate is 
included. The cocaine arrest rate has a highly 
significant elasticity of around -0.4 regard­
less of whether the marijuana arrest rate is 
also included. However, the negative effect 
of the marijuana arrest rate falls by 75% 
and becomes insignificant when the cocaine 
arrest rate is also included. This provides 
weak evidence of complementarity between 
the two drugs and suggests some collinearity 
between the arrest rate variables. However, 
the fact that the arr-st rate standard errors 
inflated only slightly in column (4) indicates 
that multicollinearity is not too severe. As 
expected, the elasticity of the cocaine arrest 
rate is larger than that of the marijuana arrest 
rati, even without controlling for the former. 
These patterns are repeated in Tables 3 and 
4 and to some extent in Table 5.

21. In all regressions, price coefficients are 
unchanged when only one of the two price variables is 
included.
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TABLE 3
Probit Estimates for Past Year Marijuana Use by 18-39-Year-Olds

Variable (I) (2) P) (4) (5) (6)
Marijuana price .107 -.387 -.082 -.412 -1.699- -1.437—(xlOO) (-594) (.536) (.610) (.543) (.490) (335)(.018] [—.065] [-.014] [-070] [-.287] [-.243]
Cocaine price —.284“ -.252“ -.264“ -.248“ -.305“ -.314—(x 1,000) (.136) (.125) (-135) (.125) (.132) (.113)[-.215] 1-191] [-.199] [-.188] [-.2301 [-.238]
Marijuana arrests -5.871- -5.630— -4.006— -3.969—per user (.839) (.853) (.666) (.494)

(-.404) (-.388) [-.276] [-273]
Cocaine arrests -.457— -.110 -.007 ,044per user (.164) (.125) (.107) (.085)[-.120] [-.029] [-.002] [.Oil]
Log likelihood -36.935 -36,802 -36,907 -36,800 -36,953 -36,987
Geographic fixed State State State State Division Noneeffects

Notes: In each cel), tbe first row indicates the marginal effect on the probability of marijuana use, the second row indicates the standard error (in parentheses), and the third row indicates the implied elasticity (in brackets). The 
sample size is 92,784. All equations include the variables listed in Appendix Table A2 along with vear indicators. Regressions are weighted using NHSDA sample weights.

\  and — indicate significance at the 90%. 95%, and 99% levels, respectively.

TABLE 4
Probit Estimates for Past Year Cocaine Use by 12-17-Year-Olds

Variab le (1) (2) (3) (4) (5) (6)
Cocaine price .005 .012 .006 .013 .020 -.010(x 1,000) (.040) (.036) (.039) (.036) (.038) (.036)[.040] [.096] [,046j [-099] [.158] [-.078]
Marijuana price -.058 -.152 -.074 -.152 -.303“ —268—(xlOO) (.136) (.134) (.136) (.133) (.140) (.082)[-.102] [-.266] [-129] [-267] [-.530] [-470]
Cocaine anests -.165— -.180— -.101— —069-per user (.036) (.041) (.024) (.017)[—.437] [-.475] [-.268] [-183]
Marijuana arrests -.259* .117 -.061 -.199*per user (.146) (.160) (.115) (.106)[-188] [.085] [-045] [-.145]
Log likelihood -2,915 -2,8°< -2,912 -2,894 -2,942 -2,951
Geographic fixed State Stutr Stale State Division Noneeffects

Notes: In each cell, the first row indicates the marginal effect on the probability of cocaine use, the second row 
indicates the standard error (in parentheses), and the third row indicates the implied eiasu'city (in brackets). The sample size is 42,464. .All equations include the variables listed in Appendix Table A2 along with year indicators. Regressions are weighted using NHSDA sample weights.

\  “, and "" indicate significance at the 90%, 95%, and 99% levels, respectively.
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TABLE 5
Probit Estimates for Past Year Marijuana Use by 12-17-Year*01ds

Variable (1) (2) (3) (4) (5) 16)
Marijuana price -.007 -.264 -.293 —389 -1.295" —747“

(xlOO) (•588) (-582) (.598) (-593) (-515) (-357)
[-.002] [-060] [-066] [-.088] [-392] [-.169]

Cocaine price .013 .023 .044 .043 -011 -.198'
(xl.000) (.130) (.126) (.129) (.126) (.121) (.115)

(.013] 1-024) [.045] (.043] M il] (-.201)
Marijuana arrests -1.066— -2.171— -1314" -2.289-

per user (.660) (.659) (310) (.394)
[-.287] 1-3041 [-.114] [-315]

Cocaine arrests -573- -.40. " -352- -205“
per user (.156) (-150; (.110) (.094)

[-195] [-.137] [-120] [-070]
Log likelihood -13,795 -13,767 -13,767 -13,755 -13,832 -13375
Geographic fixed State State State State Division None

effects
Notes: In each cell, the first row indicates the marginal effect on the probability of marijuana use, the second row indicates the standard error (in parentheses), and the third row indicates the implied elasticity (in brackets). The 

sample size is 43,147. Al) equations include the variables listed in Appendix TUble A2 along with year indicators. 
Regressions are weighted using NHSDA sample weights.\  ", and indicate significance at the 90%, 95%. and 99% levels, respectively.

demand with a magnitude about half as large 
as its effect on cocaine demand. However, 
adult marijuana demand is not related to its 
own price. The marijuana arrest rate has a 
strong negative effect regardless of whether 
the cocaine arrest rate is included, but the 
cocaine arrest rate effect indicates comple­
mentarity only when the marijuana arrest rate 
is omitted. Removal of state effects again has 
a large impact. The cocaine price elasticity 
increases by one-quarter, and the marijuana 
price elasticity rises by a factor of four and 
becomes highly significant.

It thus appears that drug demand is higher 
in states with lower drug prices, but states 
with lower drug prices have other unobserv­
able characteristics leading to higher drug 
demand. These unobservable factors are the 
predominant reason for the negative corre­
lation between marijuana prices and drug 
use. In contrast, arrest rates for posses­
sion of drugs, particularly cocaine, might be 
higher in states where drug use is greater, 
whereas additional drug enforcement reduces 
use within states over time. In other words, 
state fixed effects control to some extent 
for the endogenous enforcement response to 
drug use that is apparent from estimates rely­
ing on variation across states at a given time.

C o c a in e  U se b y  J u v e n ile s

Table 4 reveals that the main difference 
between juvenile and adult cocaine demand 
is that the former is not responsive to cocaine 
price changes. The effects of the marijuana 
price and drug arrest rate variables are simi­
lar for juveniles and adults. Removal of state 
effects again inflates the marijuana price elas­
ticity and allows it to attain significance.

M a r iju a n a  U se b y  J u v e n ile s

Table 5 indicates that juvenile mari­
juana demand is similar to juvenile cocaine 
demand in that neither price affects demand. 
T 'c difference from earlier results is that 
both arrest rates significantly unpact juve­
nile marijuana demand even when both are 
simultaneously included in the equation, pro­
viding more convincing evidence of comple­
mentarity between the two drugs. The effect 
of the marijuana arrest rate is comparable 
with that found by Farrelly et al. (2001). The 
impact of removing state and then division 
effects is consistent with previous results.

Various potential explanations exist for 
the insignificant effect of the cocaine price 
on juvenile drug demand despite its signifi­
cant negative effect on adult drug demand.
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TABLE 6
Probit Estimates with State-level Cocaine Price Measure

Cocaine use Marijuana use
Variable (2) (3) <4) (5) <«)
18-39-year-oids

Original cocaine price measure 
(xl,000)

-.228-
(.061) 

[-.61S]

-.156“
(.062)

[-.421]
-J09—
(.114)[-.234]

—.313“
(.124)

[-239]
State-level cocaine pries measure 
(x 1,000)

-.218—
(.055)

[—.701)
-.167—
(.058)

[-537]
-.084
(.104)

[-.075]
.015

(013)
12-17-year-olds

Original cocaine price measure 
(x 1,000)

-.011
(.037)

[-.089]
.013

(.038)
[.101]

-.175
(.116)

[-179]
-.135
(.118)

[-138]
State-level cocaine price measure 
(x 1,000)

-061“
(.027)

[-569]
-.065”
(.031)

[-.605]
-.140
(.111)

[—.169]
-.099
(.115)[-.120]

Notes: In each cell, the first row indicates the marginal effect on the probability of cocaine or marijuana use, the 
second row indicates the standard error (in parentheses), and the third row indicates the implied elasticity (in brackets). 
The sample size is 92,136 for the top part, 42,179 for cocaine use the bottom half, and 42,794 for marijuana use in the bottom half. These are slightly smaller titan in the earlier tables because state-level prices cannot be 'mputed for several of the least-populous states. All equations include the variables listed in Appendix Table A2 and year indicators but exclude geographic fixed effects. Regressions are weighted using NHSDA sample weights.

\  “, and indicate significance at the 90%, 95%, and 99% levels, respectively.

First, some juveniles might use their parents' 
money to purchase cocaine. Second, if as 
Koch (2000) argues sellers find it profitable 
to give the. drug away to young initiators in 
an attempt to hook them and charge them 
higher prices when they become addicts, or 
if kids share cocaine with their friends, some 
juvenile users might not pay the market price 
for cocaine. Third, sample statistics in Table 1 
showing that prevalence for adults relative to 
juveniles is three times as high for cocaine 
but only one-third larger for marijuana sug­
gests that a substantial proportion of cocaine 
initiation occurs after age 17. As Kandel and 
Yamaguchi (1993) report, tobacco is gen­
erally initiated before marijuana, which is 
initiated before cocaine. This could explain 
why evidence, as reviewed in Chaloupka and 
Wechsler (1997), generally shows that the 
cigarette own-price elasticity is higher for 
teens than adults, and we find the reverse for 
cocaine.

S ta le -L e v e l  C o c a in e  P rice  M e a su re
i

To evaluate more directly the extent to 
which our cocaine price construction method­
ology accounts for the difference between our

results and those of previous studies, Table 6 
presents results of models in which the state- 
Icve! cocaine price measure described earlier 
is used in place of our preferred cocaine price 
measure. For each age group and drug type, 
we estimate three regressions specified iden­
tically to column (6) of Tables 2-5: one with 
our price measure, one with the state-level 
price measure, and one that includes both 
price measures.23 These models exclude geo­
graphic fixed effects because state effects arc 
not identified when the state-level price mea­
sure is included. For cocaine, the state-level 
price has a similar effect on adult use and a 
stronger negative effect on juvenile use than 
does our price measure. But in both cases, 
when the state-level variable is included, the 
effects of our price variable are nearly iden­
tical to those with state effects included, as 
indicated in column (4) of Tables 2 and 4. 
This suggests that state fixed effects are effec­
tively embedded into the state-level price

23. The coefficients of the models including only our original price variable are slightly different than those shown in column (6) of Tables 2-5 because the Table 6 
regression samples exclude respondents from a few low- population states for which Insufficient data exist to con­
struct state-level prices and are thus slightly smaller.
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series, so that at least some of the estimated 
state-level price coefficients represent fixed 
state effects rather than the true impacts of 
price changes. Indeed, the R 2 from a regres­
sion of the cocaine price on a set of state indi­
cators is 0.30 for our price measure but 0.61 
for the state-level measure. Meanwhile, for 
marijuana, our price measure has a stronger 
effect on adult use and a Very similar effect 
on juvenile use.

A lte r n a tiv e  A rre s t  M e a su re

Table 7 shows results for the alternative 
arrest rate variable that uses total type I 
arrests as the denominator. The cocaine 
arrest rate has a consistent significant neg­
ative effect on both cocaine and marijuana 
demand for both adults and juveniles regard­
less of whether the marijuana arrest rate is 
also controlled for, with own-arrest elastici­
ties slightly larger than cross-arrest elastici­
ties. In contrast, the impact of the marijuana 
arrest rate is consistently insignificant. These 
results reinforce the conclusion that cocaine 
possession enforcement reduces demand for 
both drugs and that marijuana possession 
enforcement does not affect cocaine demand.

They also suggest that the earlier results 
showing a negative effect of marijuana arrests 
on marijuana demand could to some extent 
be a product of endogeneity of the arrest rate 
variable.

The limitation of the alternative arrest rate 
variable is that it is not as close a proxy for 
the probability of arrest for drug possession 
as the version specifying the number of users 
in the denominator. Thus the theoretical link 
between the alternative arrest variable and 
drug demand is weaker. For instance, if drug 
arrests and type I arrests both increase by the 
same percentage because of an increase in 
resources devoted to Inw enforcement while 
the number of drug users holds constant, the 
corresponding increase in drug arrest proba­
bility is reflected by our original arrest rate 
variable but not by the type I arrest rate mea­
sure. This is a potential alternative explana­
tion for the weaker effects of the own-arrest 
rate for marijuana. Furthermore, because 
possession of cocaine is considered more seri­
ous than that of marijuana, it is possible 
that enforcement agencies divert resources 
from type I arrests to cocaine but not mar­
ijuana arrests, making standardization by 
type I arrests more relevant for cocaine than

TABLE 7
Probit Estimates of Alternative Drug Arrest Measure

Cocaine use Marijuana use

Variable (1) (2) (3) (4) (5) (6)
18-39-year-olds

Cocaine arrests per type I arrest -.126”
(.061)

[-344]
-.154"
(.072)

[-420]
-.490“*
(.169)

[-.374]
-.445"*
(.170)

[-340]
Marijuana arrests per type I arrest 

12-17 year-olds

-.003
(.033)

[--010]
.039

(.039)
[-123J

-.181
(.115)

[—.157]
-.061
(.114)

[-.053]
Cocaine arrests per type I arrest -.069"

(.032)
[-.524]

-.074"
(.036)

[-560]
—331"
(.130)

[-.323]
—358"
(.152)

[-349]
Marijuana arrests per type I arrest -.016

(.018)
[-.148]

.005
(.021)
[•050]

-.057
(.079)

[-067]
.034

(.093)
[.040]

Notes: In each cell, the first row indicates the marginal effect on the probability of cocaine or marijuana use, the second row indicates the standa d error (in parentheses), and the third row indicates the implied elasticity (in brackets). The sample size is 92,784 tor the top, 42,464 for cocaine use in the lower half, and 43,147 for marijuana use 
in the lower half. All equations include the variables listed in Appendix Table A2 along with state and year indicators. Regressions are weighted using NHSDA sample weights.

*, ", and "* indicate significance at the 90%, 95%, and 99% levels, respectively.
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marijuana. In any event, the combined results 
for the two arrest variable specifications rep­
resent strong evidence that cocaine arrests 
are negatively related to both cocaine and 
marijuana demand.

O th e r  D e te r m in a n ts

Appendix Table A2 contains estimates for 
the full set of explanatory variables in the 
complete equation (2) models reported in 
column (4) of Tables 2-5. For adults, drug 
demand falls as education, family size, and 
family income rise and is lower for females, 
nonwhitcs, married respondents, students, 
and rural residents. As age increases, cocaine 
demand increases at a declining rate until age 
27 and then decreases, whereas marijuana 
demand falls. Among juveniles, drug demand 
increases with age, decreases with family 
income, and is lower for nonwhite non- 
Hispanic respondents and students. Interview 
interruptions and MSA size have no consis­
tent effect on drug demand.

VI. CONCLUSION
This article estimates the effect of cocaine 

and marijuana prices and probabilities of 
arrest for cocaine and marijuana possession 
on past year participation in cocaine and mar­
ijuana use, controlling for various socioeco­
nomic variables as well as state fixed effects. 
The results indicate that adult cocaine and 
marijuana demand are each sensitive to the 
price of cocaine but not to that of mari­
juana, and juvenile drug demand is not price 
sensitive at all. Meanwhile, for both cocaine 
and marijuana, increases in the probability 
of arrest for possession of the drug reduce 
the probability that the drug is used. Esti­
mated cross-arrest effects, particularly those 
of cocaine arrests on marijuana demand, sug­
gest complementarity between the two drugs.

Three important conclusions emerge. 
First, caution is advised when interpreting 
results of similar analyses that do not con­
trol for geographic fixed effects. Although 
cocaine demand is indeed responsive to 
cocaine price changes, as such analyses have 
shown, the magnitude of price responsive­
ness is overestimated when state fixed effects 
are excluded. Moreover, marijuana prices 
appear to affect both cocaine and mari­
juana demand for both adults and juve­
niles when state fixed effects are omitted.

This suggests that state variation in drug 
use rates is partially explained by unob­
served state characteristics that are also cor­
related with drug prices. Second, enforce­
ment of drug possession violations reduces 
drug demand separately from any effects of 
enforcement on drug prices. Third, both price 
and arrest probability results provide evi­
dence that cocaine and marijuana arc com­
plements.

Data limitations restrici our analysis to 
pooled cross-sections rather than longitudi­
nal observations. This might be one reason 
that our estimated price and policy effects 
fail to account for the substantial increase 
in past year marijuana and cocaine preva­
lence among high school students during our 
period of analysis, as indicated by MTF sur­
vey responses summarized Johnston et al. 
(2001). Past year participation rates among 
high school seniors increased from nadir:. of 
3.1% for cocaine and 21.9% for marijuana in 
1992 to 5.5% for cocaine and 38.5% for mar­
ijuana in 1997. Yet possession arrests rates, 
which are significantly negatively related to 
use of both drugs by juveniles, almost dou­
bled in per user terms during 1992-97, from 
.033 to .060 for cocaine and from .009 to .018 
for marijuana. Changes in arrest rates during 
1992-97 predict percentage point decreases 
of 0.4 in cocaine participation and 3.0 in 
marij mna participation among juveniles dur­
ing this time, rather than increases in each.* 
Clearly, factors other than prices and arrests 
are important in determining changes in 
drug use across cohorts.25 Potential demand 
shifters that have been suggested include a 
decrease in the perceived risk of using drugs, 
as indicated in Johnston et al. (2001), the 
introuuction of the Internet as a forum for

24. Prices per gram declined slightly during this time, from $119 to $101 for cocaine and from S2.91 to S2.65 for marijuana. But prices are not significantly related to juvenile use; regardless, the predicted participation 
changes are unchanged when price effects are taken into 
account. In addition, because some high school seniors arc age 18 or older, it is technically inappropriate to 
use our juvenile regressions to predict behavior for an 
entire cohort of high school seniors. However, simi­
lar prevalence rate increases are apparent for 8th- and 
lOth-grsders 'urveyed by MTF.25. Indeed, year coefficients from the juvenile regres­sions indicate that, controlling for all other explanatory 
variables, cocaine participation increased by 1.2 percent­age points from 1992 to 1997 and marijuana participa­
tion increased by 13.3 percentage points during the same 
period.
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drug information dissemination, an increas­
ing glamorization of drugs in popular culture, 
and decreased parental supervision because 
of the increased divorce rate and proportion 
of single-parent families.

An additional data limitation is the impre­
cision of our local drug prices and posses­
sion arrest probability measures. Still, our 
improvements over past methods strengthen 
the reliability of our results and their asso­
ciated policy inaplica jns. In particular, the 
added temporal variation provided by our 
methodolog; for estimating regional cocaine 
prices allows for the detection of price effects

even when controlling for fixed state effects, 
which is difficult when state-level prices are 
used. Our methodological changes reveal that 
increases in marijuana and cocaine prices 
do not decrease drug demand as much as 
many previous studies have estimated. But 
these changes also establish that even though 
unobserved time-invariant differences across 
states account for some of the negative cross- 
sectional correlation between drug use and 
its cost, in terms of monetary prices and 
expected punishment, drug enforcement pol­
icy that increases prices and arrest rates still 
has the potential to reduce drug use.

APPENDIX TABLE Al
Census Divisions and Marijuana Price Regions

Census region Census division States
Northeast New England Connecticut. Maine, Massachusetts, New Hampshire, Rhode Island

Middle Atlantic New Jersey, New York, Pennsylvania
North Central East North Central Illinois, Indiana, Michigan, Ohio, Wisconsin

West North Central Iowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota. South Dakota
South South Atlantic Delaware, DC, Florida, Georgia, Maryland, North Carolina, South Carolina.

Virginia, West Virginia
East South Central Alabama, Kentucky, Mississippi, Tennessee
West South Central Arkansas, Louisiana, Oklahoma, Texas

West Mountain Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah
Pacific Alaska, California, Hawaii, Oregon, Washington

City or state in which marijuana price is reported States assigned marjjuunu price from this city/state
Atlanta Georgia, North Carolina, South Carolina
Boston Connecticut, Maine, Massachusetts, New Hampshire,

Rhode Island
California (Los Angeles, San Diego, California, Hawaii

San Francisco)
Chicago Illinois. Indiana, Wisconsin
Denver Colorado, Idaho, Montana, Nevada, Utah
Detroit Michigan, Ohio
Miami Florida
New Orleans Alabama, Arkansas, Kentucky, Louisiana, Mississippi,

Tennessee
New York City New York
Newark New Jersey
Philadelphia Pennsylvania
Phoenix Arizona, New Mexico
Seattle .Alaska, Oregon. Washington
St. Louis Iowa. Kansas, Minnesota, Missouri, Nebraska, North Dakota,

South Dakota
Texas (Dallas, Houston) Oklahoma, Texas
Washington, DC Delaware, DC, Maryland, Virginia, West Virginia
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APPEN D IX  TABLE A2
Probit Estimates for Past Year Cocaine and Marijuana Use: Full Models from Column (4), Tables 2-5

Cocaine M a r iju a n a  Cocaine M a r iju an a
V ariab le  ages 18-39 ages 18-39 ages 12-17 ages 12-17

Cocaine price (x 1,000) -.132“ -.248" .013 .043
(.057) (.125) (.036) (.126)

Marijuana price (xlOO) -.074 -.412 -.152 —.389
(•231) (-543) (443) (.593)

Cocaine arrests per user —.430*" -.110 -.180- -.403—
(.071) (.125) (.041) (.150)

Marijuana arrests per user -.252 -5.630- .117 -2.171—
(.296) (.853) (.160) (.659)

Interview w/o interruptions -.000 .002 -.000 .025“(.002) (005) (.001) (.005)
Interview w/o interruptions-—missing -.008 .000 -.005“ .022

(.005) (.014) (.001) (.017)
Age .006- -.008" .004— .043—

(.001) (.004) (.000) (.001)
Age squared (xlOO) -.010- .006

(.002) (.006)
Male .023- .067— -.001 .012—

(.002) (.004) (.001) (.004)
Black -.004* -.027— -.005- -.011*(.002) (.005) (.001) (.005)
Hispanic -.013— -.081— .003 -.006

(.002) (.005) (.002) (.006)
Other race -.014— -.078— -.003* -.039"*(.004) (.007) (.002) (.009)
Married -.031— -.091— -.002 .029

(.003) (.005) (.006) (.041)
Divorced .004* .006

(.003) (.007)
Family size -.001" -.010— -.001- -.008—(.001) (.001) (.000) (.001)
Enrolled in school -.015- -.023— -.017- -.038-(.002) (.005) (.004) (.009)
High school graduate -.014— -.037'“ -.004 -.028"(.002) (.005) (.002) (.011)
Some college education -.017— -.043— .121— .087(.002) (.005) (.087) (.114)
College graduate -.026"' -.075-

(.002) (.006)
Some graduate education -.028- -.069-

(.002) (.008)
Family income (x 10,000) -.002- -.004— -.001- -.004-

(.000) (.001) (.000) (.001)
MSA pop. > 1 million -.001 .014 -.002 .016*(.004) (.009) (.002) (.010)
MSA pop. between 500,000 & .001 .016* .001 .027-

1 million (.004) (.010) (.002) (.010)
MSA pop. between 250,000 Jt .005 .010 -.001 .017500,000 (.005) (.011) (.002) (013)
Rural -.010— -.030— -.002 -.024—

(.003) (.008) (.002) (.007)
Sample size 92,784 92,784 42,464 43,147Log likelihood —15,325 -36,800 -2,894 -13,755

Notes: In each cell, the first row indicates the marginal effect on the probability of cocaine or marijuana use and the 
second row indicates the standard error (in parentheses). All equations include state and year indicators. Regressions are weighted using NHSDA sample weights.

*, ", and "* indicate significance at the 90%, 95%, and 99% levels, respectively.
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Use of Alcohol, Marijuana, or Tobacco Before the Age of 13 Years
Almost 40% of Alaska high school boys report having had a first drink of alcohol before age 13 
years. Also by age 13 years, 18.8% of boys and 14.7% of girls report having tried marijuana for 
the first time, accounting for about a quarter of those who have ever used marijuana. Percentages 
of age at first use are higher for Alaska boys and girls than U.S. boys and girls in use of alcohol, 
tobacco, and marijuana.

Percent of Students

'U se  o l a lcoho l, mar^uana, or to bacco  befo re Ihe age o l 13 years

Y e a r 2 0 0 0  O b j e c t i v e s :

I n c r e a s e  b y  a t  l e a s t  1 y e a r  t h e  a v e r a g e  a g e  o f  f i r s t  u s e  o f  c ig a r e t t e s ,  a lc o h o l ,  a n d  m a r i ju a n a  b y  
a d o l e s c e n t s  a g e d  12-17.

P a r t  1-21 H ig h  S c h o o l  R e s u lts  ( e x c lu d in g  A n c h o r a g e )



Chapter 3: Juvenile offenders

Change in students' use of 
marijuana and alcohol is tied to 
their perception of possible harm 
from use

The annual Monitoring the Future 
Study, in addition to collecting infor­
mation about students' use of illicit 
drugs, alcohol, and tobacco, also 
collects data on students' percep­
tions regarding the availability of 
these substances and the risk of 
harm from using them.

Between 1975 and 1998, the propor­
tion of high school seniors report­
ing use of marijuana in the 30 days 
prior to the survey fluctuated, peak­
ing in 1978 and then declining con­
sistently through 1992. Since then, 
reported use has increased, but the 
1998 rate was still far below the 
peak level of 1978. When the per­
ceived risk of “great harm" from ei­
ther regular or occasional use of 
marijuana increased, use declined; 
when perceived risk declined, use 
increased. The perception that ob­
taining marijuana was "fairly easy” 
or “very easy" remained relatively 
constant between 1975 and 1998.

Students' reported use of alcohol 
also shifted from 1975 to 1998. After 
1973, alcohol use declined through 
1993. Alcohol use fluctuated within 
a limited range thereafter, but the 
1998 rate was far lower than the 
19"3 rate. As with marijuana, when 
the perceived risk of "great harm" 
from either weekend “binre" drink­
ing or daily drinking increased, use 
declined; when nerceived risk de­
clined, use increased.

Over the past 20 years, while availability remained constant, 
changes in marijuana and alcohol use reflected changes in 
perceived harm

Percent of seniors

AvailaDility: Percent saying fairly easy or very easy to get. 
Risk; Percent saying great risk of harm in regular use. 
Use: Percent using once or more in the past 30 days.

Percent of seniors

Risk; Percent saying great risk of harm in having five or more dnnks once or 
twice each weekend.
Use: Percent using once or more in the past 30 days.
Note: The survey  question  on alcohol u se  w as  rev ised  in 1993 to indicate tha t a  ’drink’ 
m ean t ’m ore than a  few sips ’ In 1993 half the sam p le  respon ded  to the original question. 
In 1994 through 1998, all resp o n d en ts  w ere  ask ed  the revised question.
S ource: A uthors' adap tation  of Jo hnston . O'Malley, and  B achm an's Drug use by American young people begins to turn downward.

J u v e n ile  O ffe n d e rs  a n d  V ic tim s : 1 999  N a t io n a l R e p o r t 75
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EU centre calls 
for policies to 
help fem ale 
drug users
Rorv Watson Hruiuh

Patterns o f d ra g  m isuse in  the 
European U n ion are changing, 
with a ch ron ica lly  ageing popu­
lation am ong hero in  add icts and 
a w ider use o f  cocaine, cannabis, 
and com binations o f am pheta­
m ines, ecstasy, and medicines.

The picture is conta ined in 
d ie  annua l report o f the Euro­
pean Union's European M on i­
toring Centre fo r D rugs and 
D rag A dd ic tion  in L isbon . It 
estimates that the num ber o f 
d rug  addicts has rem ained stable 
at a round 1.5 m illion , bu t w ith in 
that f ig u re  lie d iffe ren t trends.

The num bers o f people start­
ing treatm ent fo r  hero in are 
decreasing and users tend to be 
o lder w id i serious social and 
psych iatric p rob lem s. In  con­
trast. new  adm issions for cocaine 
o r cannabis use are rising, espe­
cia lly am ong the young

Among schoolchildren, expe­
rience o f  cannabis ranges from

5-7% in PortugaJ and Sweden to 
30-40% in  the Republic o f Ire ­
land. the Nedierlands. and the 
United K ingdom .

The centre makes a plea fo r 
more tailor-made responses to 
take account o f  fcmaJe drug users 
who fear they may lose their ch il­
d ren  if  they enrol for treatment. It 
a lso highlights the need for po li­
cies addressed at women who 
finance their habit through the

sex industry. A lthough 12 F.U 
countries have specific p ro­
grammes in this area, Belgium. 
Finland, and Sweden do  not.

T lic  report draws attention to 
the d ru g  prevention schemes in 
Austria. Germany, and Sweden 
d irected at very young women 
and schoolg irls to prevent them 
from p icking up  (lie lia b it from 
o lder bovfriends.

G iven that at least 45 m illion

people in  the European Union 
have tried  cannabis at least once 
and that around 15 m illion  have 
done so in  d ie past year, it is not 
surpris ing that policymakers arc 
targeting the phenomenon.

But the European monitoring 
centre's director, Georges Estieve- 
nart, criticised a zero tolerance 
approach. "No one rcailv sees tlus 
as a crim e to be repressed with 
an iron fist. ' he said Z

Marijuana has potential for m isuse Reactions to the cannabis study
M artin  Jarvis , professor o f  health psychology a t University 
College London said that to suggest that the potential fo r m isusing 
marijuana is as great as with drugs such as cocaine and heroin is 
ptobab lv overstating the case. He said that m isuse is "a judgm en t best 
made by looking at patterns o f actual human use.” He continued; "We 
shouldn't assume that unreasonable behaviour in society follows 
from the observation o f bra in reward behaviour in anim als alone".
Ian  S to le rm an , professor o f behavioura l phannaco logy at the 
Institu te o f Psychiatry in  London, agreed: 'T h is is an important 
study because fo r the first time it provides a method fo r studying 
d irectly the in take o f TH C  by a laboratory an im al and thus models 
a key behavioura l feature o f  add icdve states generally. It w ill lead  
to studies o f  how  and where THC works in the bra in to generate 
d rug  abuse. I t  does show that TH C  shares properties with o ther 
d rugs o f abuse, b u t whether it is rea lly as poten tia lly abusive as 
cocaine and hero in  is no t so  dear."

A bi B ctgc r BM]

M an juana has d ie  potentia l for 
m isuse , accord ing to a study 
from  the Untied States. New ev i­
dence that monkeys se lf adm in ­
ister the active com ponent o f 
m arijuana has been shown by 
D r Steven G o ldbe rg  and Iris 
team at d ie National Institu tes 
o f  Health in Baltimore (Mature 
Meurosaei., * 1000:3: 1073-4).

O ne o f  the criteria used to 
help  dec ide if a d rug  has the 
poten tia l for m isuse is w hether 
an im als w ill work to obta in  it. 
Th is Ls known as s e lf adm in istra­
tion. V irtua lly  a ll psychoactive 
d rugs m isused by hum ans, 
in c lud in g  nicoune, have been 
shown to be se lf adm in istered bv 
an im als, bu t up to now  a postuve 
s e lf adm in istra tion test has been 
e lusive whenever TH C  (dclta-9- 
te trahydrocannabino l). the acuve 
part o f m anjuana . has been test­
ed . Th is has led to some peop le 
co n du d in g  that m anjuana is less 
like ly to lead  to d rug  m isuse

than other illega l substances.
Dr Go ldberg , a phannacolo- 

gist at the National Institu te o f 
D rug Abuse, has shown now 
that monkeys can be trained to 
se lf adm in ister TH C . In  this 
study the team used a low-bu t 
d in ica llv  re lcvan t-dosc o f  TH C  
adm in istered in travenously in a 
dear so luuon. Th is so lution 
rap id ly d istribu ted  TH C  to the 
bra in . Previous attempts to show 
se lf adm inistration, u s ing  m uch 
h igher doses o f  THC held in a 
suspension, fa iled . O ne reason 
fo r this may be  that, a lthough 
h igher (loses were u s e d  the su s­
pension resu lted in less bra in 
penetration.

In  tliis study d ie  monkeys 
had previously been tra ined to 
se lf adm in ister cocaine by press­
in g  a lever 10 times. W hen saline 
was substituted for cocaine, se lf 
adm in istration stopped. When 
TH C  replaced the saline, the 
monkeys qu ick ly started to press

the lever again. The monkeys 
gave d iem se lvcs about 30 in jec­
tions du rin g  an hour long  ses­
sion. which equates rough ly with 
d ie dose received by a person 
sm oking a m anjuana jo u it .

The team went on to con finn  
that g iv ing  the monkeys a sec­
ond d ra g  that d irectly blocks 
cannabinoid receptors in the 
brain cou ld  prevent se lf adm in ­
istration. This suggests that THC 
antagonists may be usefu l in

combating m arijuana addiction 
in humans. Dr Goldberg's team 
w ill next be trying their 
approach in "naive" monkevs 
(animals that have not previous­
ly  been exposed to o ther psv- 
choactive drugs) to see if  this 
a lters d ie animals' behaviour.

Dr Goldberg's team con­
c ludes from  its observations that 
TH C  "has as much potentia l for 
abuse as o ther d rug s o f abuse, 
such as cocaine and heroin." C
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teased or reduced smoking before surgery compared 
w ith  less than  10% o f those in  the contro l g ro u p "  The 
in terven tion  group was m uch less likely to experience 
postoperative cunipUcatiom. especially wound healing 
and cardiovascular complications, and to need second­
a ry  surgery. A Cochrane review  found that intensive 
behavioura l in tetventions w ith patients adm itted to hos­
p ita l were associated with h igher quit rates when linked 
in  follow u p  contact for at least a m onth ."

G iven this evidence. It is arguable that resources 
ex|vended on  smoking rooms m ight be bcttei used to 
fum l a concerted effort to implement a stnokuig ban 
and  to expand sm oking cessation activities Hopefully 
o ther hospita ls f i r in g  a s im ila r situation w ill act 
d ifferently in  the future
M artin  M cKee prafuurr of European public health
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C o m p a rin g  cannabis w ith tobacco
S m o k m g  c a n n a b i s , l i k e  s m o k i n g  to b a cco , c a n  b e  a  m a jo r  p u b l i c  h e a l th  h a z a r d

B r ita in  now has I ", m illio n  tobacco smokers. T h is 
num ber has been vtcad ilv decreasing d ue  to 
p ub lic  awareness o f  the harm  caused by 

tobacco sm oking. A t d ie  sam e tim e the num ber o f  can ­
nab is sm okers is increasing. Between 1999 and 2001, 
t lic  n um be r o f  14-15 vear o ld s who had tr ied  cannabis 
ro se from  19% to 29% in  boys .in d  18% to 25% in g irls, 
and  a Hom e O flicc  docum en t estimates that 3 2 
m illio n  peop le in B rita in  smoke cannabis.1' I Iowevcr. 
the ha rm fu l effects o f  sm oking cannabis are w ide ly 
known and have re> Jy been h ig h lig h te d .' ' A lthough 
the active ingred ien ts o f  d ie cannabis p lan t d iffe r from  
d to sc  o f  t lic  tobacco p lan t, each pr< duccs a lm ut 4000 
chem ica ls when smoked and d ic se  a e large ly iden tica l. 
.A lthough cannabis cigarettes are smoked less frc- 
quendy d ian  n ico tine cigarettes, Uteir m ode o f inha la ­
tion  is very d ifferen t. C om pared w ith sm oking tobacco, 
sm ok ing cannabis en ta ils a two durds la rger p u ff 
vo lum e, a on e  th ird larg t  inha led  vo lume, a fo u rfo ld  
lon ge r lim e ho ld in g  the breath, and  a five fo ld  increase 
in  concennu tion s o f cartooxyliaemoglobtn. The p ro d ­
ucts o f  com bustion  from  cannabis arc thus retained to 
a m uch  h ighe r degree. How is th is likc lv to translate 
in to  adverse effects on health?

We already know d ia t regu lar use o f cannabis is 
associated w id i an increased incidence o f m e n u l 
illnesses, most notably sch izopltren ia and depression.' 
b u t it  is .ilso worth exam in ing its potential to cause odter 
illnesses, especia lly (host o f d ie heart and respiratory 
system.

A t p re sen t there is an understandab le  d ea rd i o f  
ep idem io log ica l ev idence o f  ca rd iopu lm ona ry  harm  
from  caiu tab is, because its use is a re la tive ly new 
phenom enon and its p o icncv  is chang ing  The am ount 
o f  the mam active co n stitu en t tetr.thvdrocannab ino l 
(THC). in cannabis lia s increased from about 0.3% 20 
vcars ago to nearer 5% at present in B rttaui, whereas 
"N'ederweed" (d ie variety smoked in d ie  Netherlands) 
has an average o f 10-11 % tetrahydrocannabino l. A t d ie  
s.une time litt le  studv has been undertaken  o f any con- 
com  ant change in th e  conten t o f tar. Casc-control 
stud ies are d ifficu lt to pe rfo rm  since cannabis 
c igarettes do  no t come in  standard  sizes, which makes 
dose-response re la tions d iff icu lt to  estab lish . Further­
m ore, most users o f cannabis a lso smoke tobacco, 
wh ich makes it d ifficu lt to d issect out in d iv id ua l risks. 
.As w ith tobacco, there w ill be a latent p eriod  between 
the onset o f  sm oking and the deve lopm en t o f lun g  
damage, card iovascu lar disease, o r m .d ig iian t change.

Tobacco smoking is responsib le for 120 000 excess 
deaths each year in B rita in , 46 000 from  cancers, 
34 000 from  ch ron ic resp ira to ry d isorders, and 40 000 
from  diseases o f  the heart and circu la tion . However, 
d tere are ind ica tions d ia l smoked cannabis may cause 
s im ila r effects to sm ok ing  tobacco, w id i m anv o f  them  
appearing at a younger age. Sm ok ing cannab is c ’ uses 
ch ron ic bronch itis , em physema, and o th e r iu n g  
d iso rders, w h ich  were recendy sum m arised  in  a review 
released by d ie  B ritish L ung  Foundation .' A strik ing  
feature o f cannabis sm oking is that it is associated w ith BMj ZIXI.S:3'.'li5H(-S
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buUoiu lung disease in young people.' Inflamr.itory 
lung changes, enrome cough, and chesi infections am 
similar to those in cigarette smokers, bit nuv also be 
commoner in vounger people.1'' Pi malignant 
changes have been shown in die pulmonary cpidic- 
bum. and there are reports of lung, tongue. and other 
cancers in cannahu smokers.

Tetrahydrocannabinol lias laxdiocvscular clTccts. 
and sudden deaths have heen attributed to smoking 
cannabic1' Myocardial infarction is 4.2 times more likely 
to occur witliin an hour of smoking cannabis." However, 
despite these alarming facts, there is no evidence at 
present on whether smoking cannabis contributes to die 
progression of coronary artery disease, as smoking ciga­
rettes docs. More studies of the cardiovascular and 
pulmonary effects of cannabis are essential.

I t  may be  argued tha t the extrapo lation from sm all 
num bers o f  in d iv idua l studies to poten tia l huge sca le 
effects am ounts to scaremongering. For example, o ne 
co u ld  ca lcu la te that i f  cigarettes cause an annua l excess 
o l 120 000 deaths am ong 13 m illio n  smokers, the co r­
respond ing f ig u re  fo r deaths am ong 3.2 m illion  canna­
b is smokers would b e  30 000, assum ing ecjualitv o f  
effect. Fven i f  the num ber o f d ea l > .ittn liu tah ic  to can ­
nab is tu rned o u t to be a  fraction o f  that figu re , smoking 
cannabis wou ld  stilj b e  a m ajor pub lic hea lth  hazard. 
However, when the like ly  m enta l h ca ld i burden is 
added  to the poten tia l fo r m orb id ity  an d  premature 
death from card iopu lm onary  disease, these signals 
canno t he ignored. A  recent com m ent said that 
preven tion and cessation arc d ie iwo principal 
strateg ies in the ba ttle  against to b a cco "  At present.

there is no batdc against cannabis and no clear public 
health message.
John  A H rn rv  proftuor
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Com peting in t r r n u  None tie c ia rrd
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People m issing as a result o f arm ed co n flict
S t a n d a r d s  a n d  g u i d e l i n e s  a r e  n e e d e d  f a r  a l l , i n c l u d i n g  h e a l th  p r o fe s s io n a l s

M ass graves from  past o r  present Conflicts, 
massacres in the Balkans, d isappearances— 
South Am erican  stv lc—and the m issing in  

action are po litica lly  sensitive. O ne reason is d ia l they 
usua lly  entail v io la tions o f  in ternationa l hum an itarian 
law (the w artim e ru les that protect people who are not 
in com bat o r no  longer in combat) or hum an rights 
law. Im crtiado n a l criirun .il tribuna ls to u y  ind iv idua l' 
be lieved to lie  responsib le  for the v io la tions attract 
et|ual a tten tion . Whv tlie.se events an ti d ie  reactions to 
them  by d ie  in ternationa l com m unity ire  o f  d irect 
concern  to health p ro fessionals is not im m ed ia te ly  
obv ious, a lthough it has been w ide ly  rei ogn ise tl that 
they have an im portan t part to p lay in  upho ld in g  such 
laws.' ' However, the specific roles, responsib ilidcs, and 
expertise o f  the profession e ither in ascerta in ing d ie  
(ate o f  the m iss ing or in  he lp ing affected fam ilies have 
not been as w ide ly recognised.

The story o f  people unaccoun ted for as a resu lt o f  
a rm ed conflic t o r in te rna l vio lence is to d  d ifferendv 
acco rd ing  to the narra to r's d isc ip line . Each d isc ip line 
has its own work and objectives. Lawyers upho ld  inter- 
nationaJ law and attempt to p rosecute d ie  perpetrators 
o f v io lauons; forensic specia lists id cnu fy  remains, con­
tr ibu te  to the reconstruction  o f events su n o u n d in g  the 
death, and estab lish  the cause o f death. Psycho log ists 
address the k ind o f m enta l to rtu re  associated w idi

uncerta in ty o f  the whereabouts o f  a fam ily  member. 
M ilitary IhhJics emphasise d ie  im portance o f  measures 
such as (he wearing o f iden tifica tion  tags a n ti register­
ing deaths o f  d ie ir  personnel. Red C ross woikers 
te s jx in d  to fam ilies' requests lo  trace a m u s in g  person 
and to  visit and register p risoners o f  war, Tins is an 
incomplete l is t  and each d isc ip lin e  has w orked largely 
ui its own sphere. F u rd ien n u re  in  a given situation 
there are d iffe ren t actors each em p loying , m an ipu la t­
ing, o r even h inde rin g  d ie  work o f the d ifferen t 
d iscip lines. These actors m ay be the governm ents, m ili­
tary bodies, in ternationa l o rgan isa tions in c lud in g  d ie  
Un ited Nations, and  non-governmental o rgan isations. 
C learly i t  is tune fo r standards and gu ide lin e s on best 
practice fo r all p rofessionals.

T lic  In ternational Comm ittee o f  the Red Cross has 
lieen forced in to  undertaking an in itiative, ' Ih e  
Missing," which has taken d ie  form  o f  a series o f  expert 
workshops .u id studies and a  review o f  its own practice 
over tune and by continent. Ih e  outcom e has revealed 
ainbiguiry alwiut the legal and  ethical basis o f  any action 
involving forensic specialists, d ie lack o f  best practice 
guidelines in gu ide  these specialists, the d ifficu lty  o l 
accommodating loca l custom s and cu ltu re  in .in tnvcsn- 
gution. and recognition o f  an inconsistency o f the In ter­
national Comm ittee o f the Red C ross's own practice 
with regard to m issing people. A t cen tre stage however,
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Marijuana may affect blood flow in brain
Study s u g g e s ts  u se rs  of drug have narrow ed arteries

Reuters: February 7, 2005

WASHINGTON - Marijuana users have faster blood flow In their brains, even after a month 
of not smoking, U.S. researchers reported Monday.

The findings suggest they have narrowed arteries, similar to patients with high blood 
pressure and dementia, and could help explain reports that heavy marijuana users have 
trouble on memory tests, said the researchers at the National Institute on Drug Abuse in 
Baltimore.

Ronald Heming and Jean Lud Cadet tested 54 marijuana users, who smoked anywhere between two and 350 joints a w 
and 18 non-smokers

They used Doppler sonograms to measure blood flow in volunteers' brains at the beginning of the study and a month lat 
everyone agreed to abstain from marijuana for the four weeks.

The smokers had faster blood flow, both at the start and after a month of abstinence, Heming and Cadet reported in the 
Neurology.

The smokers also had a higher pulsatility index score, or PI, which measures the amount of resistance to blood flow. Th> 
researchers believe the higher PI is caused by narrower blood vessels.

'The marijuana users had PI values that were somewhat higher than those of people with chronic high blood pressure ai 
diabetes," Heming said in a statement.

“However, their values were lower than those of people with dementia. This suggests that marijuana use leads to abnorr 
in the small blood vessels in the brain."

They found that blood flow improved in people who smoked up to 70 marijuana cigarettes a week -  people they defined 
moderate users -  after a month of avoiding cannabis.

Heavy users, who smoked up to 350 joints a week, saw no change in blood flow even after a month, the researchers sai

Researchers at Montreal’s McGill University have reported that chronic consumers of cannabis lose molecules called CE 
receptors in the brain's arteries.

This reduces blood flow to the brain, causing attention deficits, memory loss, and impaired learning ability.

http://www.dpna.org/resources/current/02-08-5.htm 3/12/2005
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state convention. The Governor may declare to honor an 
anniversary of the association in conjunction with the 
convention.
• Another exception may be made when a national 
organization is holding a national meeting in Tennessee 
(e.g. NAACP National Conference). The Governor may 
declare "NAACP Week in Tennessee" in honor of the state 
and national organization in conjunction with its 
convention.

• Proclamations are n o t  issued in honor of people, living or dead 
unless required by Tennessee Code Annotated (TCA).

• Requests will be accepted no more than 6 months in advance anc 
will not be issued more than 3 months in advance of the event.

• A 14 business day notice is required to provide proclamations. If 
notice is given the Governor's office reserves the right to decline.

• Because of cost involved in writing and printing proclamations, a 
maximum of 5 originals of issued proclamations will be sent per ye. 
per constituent.

■ Any draft language provided may be edited or rewritten at the 
discretion of the Governor's ofi :e.

• All proclamation requests must be in writing and can be submitte 
online via webform or via mail or fax and sent to:

C ar a W i l s o n
State Capitol 

Nashville, TN 37243 
615-532-4562 phone 

615-532-9712 fax

lennessfie.sQVLMQroe I Search_Tennessee.gov I A to Z Directory | Policies I Survey: I Help I Site
Map I Contact

Governor's Office 
Tennessee State Capttoi 

Nashville, IN 37243-0001 
615.741.2001

http://www.tennessee.gov/govemor/citizens/requests/proclamations.htm 3/12/2005
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ISIDA R esearchers Find T h a t A nim als Exposed to 
M a riju a n a 's  A ctive C o m ponen t W ill S elf-A din in ister the 

D rug

Scientists at the National Institute on Drug Abuse have demonstrated 
that laboratory animals will self- administer marijuana's psychoactive 
component, delta-9-tetrahydrocannabinol, in doses equivalent to 
those used by humans who smoke the drug. Self-administration of 
drugs by animals, long considered a model of human drug-seeking 
behavior, is characteristic of virtually all addictive and abused drugs.

"This study is simple and its findings are clear," says NIDA Director 
Dr. Alan I. Leshner. "Animals will work to get THC. This 
emphasizes further the similarity between marijuana and other 
abusable, addicting substances. Both animals and humans will work 
to acquire access to marijuana in the same way that both animals and 
humans change their behavior to get other drugs of abuse, like 
cocaine and heioin."

Dr. Steven Goldberg and colleagues at NIDA's Intramural Research 
Program in Baltimore, Maryland, report in the current issue of 
"Nature Neuroscience" that squirrel monkeys will self-administer 
intravenous injections of THC.

"This is the first study in which it has been possible to show that 
monkeys or other miearch animals will self- administer THC. There 
are many factors which may explain this behavior, including the fact 
that in our study we used doses of THC that are directly comparable 
to doses in marijuana smoke inhaled by humans," Dr. Goldberg says.

Before the study began, the scientists first established self­
administration behavior in squirrel monkeys that received repeated 
intravenous injections of cocaine after pressing a lever 10 times for 
each injection. At the start of the study, the researchers replaced 
cocaine with saline solution and the animals' self-administration 
stopped. When saline was replaced with THC in a solution that would 
rapidly pass from blood to the brain, the animals resumed self­
administration, rapidly pressing the lever to obtain on average 30

http://www.omhrc.gov/wwwroot/omhrc/pressreleases/2000pressl015.htm 1/30/2005
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injections o f THC during each of a series of 1 - hour sessions. 
Treatment with a compound that prevented THC from binding to 
cannabinoid receptors on brain cells almost completely eliminated 
self-administration of THC, but had no effect in another group of 
monkeys self-administering cocaine under identical conditions, 
according to Dr. Goldberg.

"The drug-seeking behavior in these animals was comparable in 
intensity to that maintained by cocaine under identical conditions, 
and was obtained from a range of doses comparable to those self- 
administered by humans smoking a single marijuana cigarette," Dr. 
Goldberg says. "This finding suggests that marijuana has as much 
potential for abuse as other drugs of abuse, such as cocaine and 
heroin."

NOTE TO REPORTERS: The full text of the brief communication 
about this study is available in "Nature Neuroscience 2000", volume 
3, pgs 1073-74 or at www .neurosci.naturexom.

The National Institute on Drug Abuse is a component of the National 
Institutes of Health, U.S. Department of Health and Human Services. 
NIDA supports more than 85 percent of the world's research on the 
health aspects of drug abuse and addiction. The Institute carries out a 
large variety of programs to ensure the rapid dissemination of 
research information and its implementation in policy and practice. 
Fact sheets on the health effects of drugs of abuse and other topics 
can be ordered free of charge in English and Spanish from NIDA 
Infofax at 1-888-NIH-NIDA (644-6432) or 1- 888-TTY-NIDA (889- 
6432) for the deaf. These fact sheets and further information on 
NIDA research and other activities can be found on the NIDA home 
page at vvww.drugabuse.gov.
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3. Trends in Marijuana Incidence - Initiation o f Marijuana Use: Trends, Patterns, and Implications Report Page 9 o f 16

1988 132 1 80 348 327 210 164 1 12 136
1989 122 r 96 326 280 175 175 116 99
1990 130 1 94 309 240 197 135 103 148
1991 154 1 96 302 265 180 171 160 10 1
1992 185 ! 159 347 258 222 173 104 82
1993 244 1 222 364 355 229 210 124 136
1994 276 261 450 394 242 234 123 12 1
1995 336 274 510 401 226 256 137 141
1996 350 I 294 523 523 235 268 138 202
1997 329 313 547 478 266 227 145 139
1998 334 •I 313 519 467 236 250 154 175
19991 291 255 446 399 151 175 124 159

* Low precision; no estimate reported.
1 Estimated using 2000 data only.
Source: SAMHSA, Office of Applied Studies, National Household Survey on Drug Abuse, 1999 and 2000.

M  in  T o r 4

Table 3.3 Estimated Numbers (in Thousands) of Persons Who First Used Marijuana During the Years 1965 to 1999, Their Mean Age at 
First Use, and the Annual Incidence Rates of First Use (Per 1,000 Person-Years of Exposure), by Gender

Number of Initiates 
(1,000s) Mean Age at First Use Incidence R ates1

Year Males Females Males Females Males Females
1965 315 239 18.1 23.4 4.9 3.3
1966 642 333 18.8 19.9 9.8 4.5
1967 952 433 19.1 20.4 14.4 5.7
1968 1 ,2 12 527 19.0 20.1 18.1 6.8
1969 1,264 859 18.6 19.5 18.7 10.9
1970 1,479 1 , 1 1 2 18.6 19.0 21.7 13.9
1971 1,570 1,218 i8.4 n r 19.0 22.9 15.1
1972 1,560 1,258 j| 19.2 18.3 22.7 15.5
1973■ -- 1,587 1,267 1

|
18.6 18.6 23.1 15.5
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Year

Note: The numerator of each rate is the number of persons who first used marijuana in the year, while the denominator is the person-time exposure 
measured in thousands of years for persons aged 12 or older.

* Estimated using 2000 data only.

Source: SAMHSA, Office of Applied Studies, National Household Survey on Drug Abuse, 1999 and 2000. 

jback to topT]

Table 3.1 Estimated Numbers (in Thousands) of Persons Who First Used Marijuana During the Years 1965 to 1999, Their Mean Age at 
First Use, and the Annual Incidence Rates of First Use (Per 1,000 Person-Years of Exposure), for All Ages

vear | Number of Initiates (1,000s) Mean Age at First Use Incidence Rates1



| 1974 II 1,493 | 1,360 1 17.7 18.1 II 21.7 | 16.6
1975 ll 1,405 1,469 17.7 18.9 20.4 17,8
1976 I- 1,625 1,559 18,2 18.8 23.6 18.9
1977 1 1,647 1,517 18.0 00 23.9 18.4
1978 1,556 1,411 17.6 18.7 22.5 17.0
1979 il 1,507 1,352 17.5 18.7 21.7 16.2
1980 1 1,187 1,335 19.0 19.4 17.0 15.9
1981 1 896 971 17.2 18.6 12.6 11.4
1982 1 1,014 1,007 17.9 19.7 14.1 11.7
1983 1 1,049 815 18.9 17.4 14.4 9.4
1984 1 1,020 992 18.3 18.2 13.8 11.3
1985 1 1,021 844 18.2 17.9 13.6 9.5
1986 1 925 828 17.8 17.4 12.1 9.2
1987 773 815 17.3 17.9 10.0 9.0
1988 834 716 17.1 17.9 10.8 7.9
1989 787 660 17.5 17.8 10.3 7.3
1990 774 633 17.5 19.4 10.2 7.1
1991 837 648 18.1 17.8 11.2 7.3
1992 909 690 16.5 16.8 12.3 7.8
1993 1,009 945 16.8 17.6 13.8 10.8
1994 1,152 1,035 16.7 16.8 16.0 11.9
1995 1,254 1,103 16.4 16.7 17.7 12.9
1996 1,284 1,306 16.4 17.7 18.5 15.5
1997 1,318 1,176 17.0 16.9 19.3 14.1
1998 1,268 1,220 17.6 17.2 18.9 14.9

19992 1,034 993 16.4 17.6 15.5 12.1
1 The numerator of each rate is the number of persons who first used marijuana in the year, while the denominator is the person-time exposure 
measured in thousands of years.
2 Estimated using 2000 data only.
Source: SAMHSA, Office of Applied Studies, National Household Survey on Drug Abuse, 1999 and 2000.
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1965 553 | 20.4 | 4.0
1966 975 19.2 7.0
1967 1,385 19.5 9.7
1968 1,738 19.4 12.0
1969 2,123 19.0 14.5
1970 2,592 18.7 17.5
1971 2,789 18.7 18.7
1972 2,819 18.8 18.8
1973 2,854 18.6 19.0
1974 2,853 I** 9 18.9
1975 2,874 18.3 19.0
1976 3,184 ’9.5 21.0
1977 3,163 18.3 20.9
1978 2,967 18.1 19.5
1979 2,859 18.1 18.7
1980 2,522 19.2 16.4
1981 1,867 17.9 12.0
1982 2,021 18.8 12.8
1983 1,865 18.2 11.7
1984 2,012 18.3 12.4
1985 1,865 18.1 11.4
1986 1,753 17.6 10.6
1987 1,588 17.6 9.5
1988 1,550 17.4 ! 9.2
1989 V

J 17.7 8.7
1990 1,407 18.3 8.5
1991 1,485 18.0 9.1
1992 1,599 16.7 9.8
1993 1,954 17.2 12.2
1994 2,187 16.7 13.8
1995 2,357 16.5 15.1
1996 2,590 17.1 16.8
1997 2,494 17.0 16.5
1998 2,488 17.4 16.7

19992 2,028 17.0 13.6
1
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Cannabis Pharmacology

Understanding marijuana's impact on biological systems requires a de­
scription of its ictive components. This chapter begins by identifying the 
mind-altering molecules in marijuana, the substances that contain these 
chemicals, and their respective potencies. It continues with a discussion 
of the way these substances enter the body, metabolize, and reach their 
sites of action. The remainder of the chapter focuses on the receptors 
that respond to these cannabinoids and the natural substances in the body 
that work at these same sites.

Marijuana contains more than 60 compounds unique to the plant called 
cannabinoids They interact with each other in interesting ways, altering 
their impact. Cannabinoids appear in a variety of strengths in marijuana, 
hashish, hash oil, and synthetic medications like nabilone, dronabinol, and 
levonantradol. People eat or smoke these products, leading to slower or 
faster absorption of chemicals. The cannabinoids alter the permeability of 
nerve membranes. They also react with their own special receptors—CB1 
in the brain and nervous system and CB2 in the immune system. Re­
searchers have identified substances native to the body that also work on 
these receptors, including anandamide and arachidonolyl-glycerol. De­
tails of each of these topics appear in the following sections.

Active Ingredients— the Cannabinoids

A first step in understanding marijuana's impact involves identifying its 
active components. Cannabis contains more than 400 different chemical
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Figure 6.1. Delta-9-THC. This cannabinoid is responsible for most of mari­
juana's psychoactive effects.

compounds. At least 66 arc unique to the plant and receive the name 
“cannabinoids.” The best known cannabinoid is probably delta-9 tetra­
hydrocannabinol (THC). Considerable research has also examined the 
related molecule delta-8 THC. Two conventions exist for naming chem­
icals: formal and monoterpenoid. Thus, delta-9 THC (the formal name) f? 
is also called delta-1 THC (the monoterpenoid name) Similarly, delta-8 j 
THC is also known as delta-6 THC. This text uses only the formal names > 
THC alone refers to the delta-9 variety. Dclta-9 THC and delta-8 THC ^  
appear to produce the majority of the psychoactive effects of marijuana.
As figures 6.1 and 6.2 reveal, the molecules differ o-ly in the location of 
the double bond in the first carbon ring.

Delta-9 THC is more abundant in the plant, leading researchers to 
hypothesize that it is the main source of the drug's impact. The liver 
breaks delta-9 THC down into 1 l-OH-delta-9 THC (11 hydroxy-delta-

Figure 6.2. Delta-8-THC. This cannabinoid produces some of marijuana's \ 
psychoactive effects, but it is less abundant than delta-9-THC.
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actfv/^«9-THC). This metabohte also causes psychoact2V/r effects, including 
changes in subjective sensations. As figure 6.3 reveals, it dnly differs from 
THC by a few atoms, but it may be three times as potent because it 
reaches the brain more readily (Razdan, 1986).

Two other common cannabinoids are cannabinol and cannabidiol, de­
picted in figures 6.4 and 6.5, respectively. Delta-9-THC, cannabinol, and 
cannabidiol are the most prevalent psychoactive chemicals in the plant 
and provide the majority cf marijuana's effects. For example, THC and 
cannabidiol account for 95% of marijuana’s active ingredients (Dooren- 
bos, Fettemian, Quimby, & Turner, 1971). Dozens of other cannabinoids 
exist, but most are variants of delta-9 THC, delta-8 T1 lC, cannabinol, 
and cannabidiol. Research has uncovered six additional families of mol­
ecules unique to marijuana. All begin with the familiar “cannab" prefix. 
These include cannabichromene, cannabicyclol, cannabielsoin, cannabi- 
gerol, cannabinidiol, and cannabitriol. Many differ little from each other. 
All are lipophilic, meaning that they dissolve in fat, fatty tissue, or fatty 
fluids. They are not soluble in water. Thus, despite the claims of many 
aging hippies, teas made from boiled marijuana probably do not create 
extensive cannabinoid effects.

A great deal of research focuses on THC. Some investigators have 
turned their attention to the other cannabinoids, particularly cannabinol 
and cannabidiol. Studies address the activity of each of these chemicals 
alone and in combination with THC. Cannabinol has generated consid­
erable interest, in part, because THC breaks down into this compound

ch9oh

Figure 6.3. 1 l-hydroxy-delta-9-THC. The liver breaks delta-9-THC into this 
compound, which reaches the brain faster and may be 3 times as psychoac­
tive.
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research has also ad<iressed cannabinol's interaction with THC. Canna­
binol diminishes the intensity of THC’s subjective effects but prolongs 
their duration. Cannabinol may also decrease some of the stimulation 
that THC can produce (Brazis & Mathre, 1997). j

Considerable research also focuses on cannabidiol. Cannabidiol .be­
comes THC as the marijuana plant matures, and this THC later breaks 
down into cannabinol. Up to 40% of the cannabis resin from some mar­
ijuana strains is cannabidiol (Grilly, 1998). Yet the amount varies in dif­
ferent plants. Some African varieties contain little of the chemical (Turner 
& Hadley, 1974). Early studies suggested that cannabidiol administered 
alone had no impact, much like early studies of cannabinol (Hollister,
1974). Later research, however, revealed its effects only appeared at mod­
erate doses. Too little or too much of the drug created no response. The
appropriate dosage, however’, can decrease anxiety in healthy people. It < ,
also reduces psychotic symptoms such as hearing voices or thinking in­
coherently. In addition, cannabidiol induces sleepiness and may protect 
epileptics against seizures (Zuardi & Guimaraes, 1997).

Research has also addressed the impact of cannabidiol on THC’s ef­
fects. The two cannabinoids in combination may create different expe­
riences from either drug alone. Synergistic interactions like this can be 
very difficult to .study. Drug lore suggests that cannabidiol minimizes 
THC’.. psychoactive effects and delays their onset Yet formal studies 
reveal that the interaction is not quite so simple. Cannabidiol may ex­
aggerate some of THC’s effects while attenuating others. It may increase 
THC-mduced euphoria, but limit the production of anxiety and disor­
dered thinking. Cannabidiol slows THC metabolism in the liver. Thus, a 
dose of THC combined with cannabidiol will create more psychoactive 
metabolites than the same dose of THC administered alone (Bomheim, .Ĵ  -
Kim, Perotti, & Benet, 1995). By slowing THCs metabolism, cannabidiol 
can exaggerate some of its effects, including euphoria and the subjective
sense of feeling high. \> *

Although cannabidiol slows THC metabolism, it also may limit the £ •
drug's negative side effects. THC alone can produce anxiety, panic, and
psychotic symptoms, particularly at high doses. Cannabidiol not only de- jf
creases anxiety on its own, but it also buffers against THC-induced panic 
and discomfort. Cannabidiol minimizes psychotic symptoms like bizarre 
thoughts or odd perceptions. Thus, it may attenuate these negative as­
pects of THC intoxication. Strains of marijuana that lack cannabidiol may 
produce more panic or psychotic effects These findings may prove par-
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ticularly useful given recent research on dronabinolj(Marinol), the syn­
thetic version of THC used to treat nausea and weight* loss. Negative side 
effects of this drug might decrease if physicians combined it with can­
nabidiol (Zuardi & Guimaraes, 1997).

Cannabis Preparations

Users can ingest cannabinoids in a number of forms, including marijuana, 
hashish, hash oil, and synthetic medications. Nearly all parts of the mar­
ijuana plant contain psychoactive ingredients, but most of the cannabi­
noids appear in the resinous glands and flowering tops. Thus, the price for 
glands or tops is markedly higher than for other parts of the plant. Dif­
ferent cannabis preparations have different names. "Marijuana," a Spanish 
word purportedly coined in Mexico, originally meant cheap tobacco. The 
term may stem from the Portuguese expression "mariguango," which 
means intoxicant (Maisto ct al., 1995). Later the word referred to the dried 
leaves and flowers of cannabis. Residents of India distinguish among three 
forms: bhang, ganja, and charas. Bhang is the dried leaves of the plant, 
comparable to marijuana. People smoke these leaves or combine them 
with milk and spices to form a drink that is also called bhang. Ganja refers 
to the sap-carrying tops of female plants in India, but in Jamaica the term 
applies to the leaves as well. Charas is hashish, the dried resin separated 
from the flowers and pressed together (McKim, 1997)

Many legends surround hashish.A.well-known report concerns an ex­
otic technique for collecting resin. Harvesters allegedly pranced naked 
through sunny fields of cannabis, gathering shiny sap and scraping it gen­
tly from their bodies to form cakes. These tales sound like contemporary 
urban legends or a marketing strategy for modem dealers. Nevertheless, 
comparable jtories appeared as early as the 1850s Most reporters from 
that era found workers who wore leather aprons to catch resin as they 
ran through fields. These workers then told of naked harvesting in other 
locations (Johnston, 1855; Von Bibra, 1855).

Stories like these may have been an attempt to fool outsiders, similar 
to the way children from farms tell children from the city that chasing a 
cow will turn her milk to cottage cheese. Perhaps poorer gatherers of 
hashish resin could not afford leather aprons. Whatever the arrangement 
in the past, modem hashish production does not employ naked trips 
through fields. Instead, manufacturers shake the resinous glands from the
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plants and press it into hash. Others simply form blocks by pressing hash 
oil into powdered cannabis.

In addition to ganja, bhang, and charas or hashish, hash' oil also appears 
in the illicit drug market. Producers create this viscous liquid by boiling 
hashish or cannabis in a solvent, straining it through a filter, and then 
letting the solvent evaporate, leaving the oil. The process can be ex­
tremely dangerous given the flammability of the solvents, which usually 
include alcohol or ether (Gold, 1989). The risk may prove worthwhile 
because hash oil commands higher prices. The oil has the potential to 
generate huge profits because it is relatively compact and easy to smuggle. 
It is often more potent than hashish or cannabis, too. Yet hash oil is not 
particularly popular. Smoking re oil by itself can require special glass 
pipes as part of a messy and cumbersome process. The solvents used to 
form the oil may be unhealthy to smoke. Most users find hashish or 
cannabis easier to ingest and potent enough to create the effects they 
desire (Clarke, 1998)

Synthetic cannabinoids also exist; they are usually ingested orally. 
Dronabinol (Marinol), a synthetic version of THC suspended in sesame 
oil, can treat poor appetite, nausea, and vomiting (e.g., Lefkowtiz et al., 
1995). Current studies also address dronabinol's efficacy as a treatment 
for spasticity associated with mulciple sclerosis and pain after surgery 
(Hanigan, Destree, & Truong, 1986). Some initial work also suggests that 
this drug might help disturbeu behavior in Alzheimer's patients (Volicer 
et al., 1997). The abuse potential for this substance appears to be min­
imal It is the only cannabinoid approved for medical use in the United 
States Nabilone (Cesamet), an analogue of THC available in the United 
Kingdom, also limits nausea, vomiting, and spasticitv (e.g., Steel et al., 
1980). Levonantradol, another synthetic THC analogue unavailable in 
the United States, shows some promise in treating acute surgical pain, 
nausea, and vomiting (Jain et al., 1981; Tyson et al., 1985) Apparently, 
no pharmaceutical company has pursued its development as a medication 
(IOM, 1999). The medicinal uses of these synthetic cannabinoids appear 
in more detail in chapter 8.

Potency

Cannabis preparations vary dramatically in their effects. The most com­
mon indicator of potency is the percentage of delta-9 tetrahydrocannab-
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inol (THC). Although THC is not the only source of psychoactive effects 
in the plant, it is the most abundant chemical that dearly alters subjective 
experience. Hashish typically contains 20% THC, >vit£ some estimates 
as high as 50%. Hash oil can contain up to 70% THC. Yet each of these 
products can vary dramatically in potency. Some samples of hash oil and 
hashish contain no THC at all These products with no THC obviously 
create few subjective effects, except for those that arise from expectancy. 
Hashish and hash oil with the highest potencies often cause the most 
dramatic experiences of intoxication.

Marijrana also shows considerable variation in potency depending 
upon the plant strain, growing conditions, and storage. Some varieties of 
plants contain more THC than others. C a n n a b is  s a tiv a  used for industrial 
hemp often contains less than 1% THC. Smoking marijuana this low in 
potency docs not change subjective experience. Manjuana with less than 
1% THC has the same effects as a placebo (Zimmer & Morgan, 1997). 
Thus, hemp products arc not psychoactive. No one will grow intoxicated 
from smoking the various shampoos, soaps, or clothes currently manu­
factured from these plants. Psychoactive strains of marijuana typically 
contain 2 to 5% THC, but concentrations as high as 22% have been 
documented (lversen, 2000). The moisture and temperature of the grow­
ing season can alter potency Storage in hot environments can degrade 
the cannabinoids and lower THC content (Clarke, 1998). Exposure to 
light also accelerates the breakdown of THC. A year of storage in a bright 
place- can produce nearly three times the decrease in THC as a year of 
storage in a dark place (Brazis & Mathre, 1997).

Many media reports suggest that cannabis has increased in potency 
quite dramatically in recent years. These reports have generated consid­
erable debate. Yet the magnitude of the increase is difficult to document. 
In addition, the tacit assumption that increased potency translates into 
greater danger from the drug may not be true. Reports of a stronger drug 
actually began over 30 years ago. By the middle of the 1980s, some 
authors suggested that marijuana's potency had increased by a factor of 
100 (MacDonald, 1984) These claims clearly suffered from exaggeration 
or misinformation. Other arguments about increased potency arose from 
the University of Mississippi's Potency Monitoring Project. This program 
reports the average THC content of cannabis taken in drug arrests. Es­
timates were extremely low in the 1970s, sometimes below 1% As dis­
cussed above, cannabis with this little THC has no impact on subjective 
experience. The idea that a drug with no effects would increase in pop-
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ularity over the years makes little sense. Thus, these estimates from the 
1970s were probably poor reflections of the amount o f T f l c  in marijuana 
available at the time.

Investigat irs hypothesize that the data from the Potency Monitoring 
Project underestimate the true amount of THC in marijuana from the 
1970s First, the estimates were based on very few samples of seized 
cannabis. In some years there were no more than 50 samples to analyze 
(Potency Monitoring Project (PMP), 1974-1996) In addition, police 
may have stored the marijuana in hot lockers that allowed the THC to 
degrade rapidly (Mikuriya & Aldrich, 1988). Despite the small samples 
and poor storage, the average THC content in 1976 was 2% (ElSohly, 
Holley, & Turner, 1985).

An alternative source of potency information, an independent labo­
ratory in California, analyzed many more samples than the Potency Mon­
itoring Project and found a large range in THC concentration. In 1973, 
this laboratory tested over 100 samples and found that marijuana had an 
average THC content of 1.6 % (Ratcliffe, 1974). Later analyses ranged 
up to almost 8% THC (Perry, 1977) Thus, the idea that all cannabis of 
the 1970s had less than 1% THC seems unlikely. RatclifTc's (1974) es­
timate of 1.6% may be conservative but credible; the 1976 estimate of 
2% may be closer to the truth

Potency data from the 1980s through the middle of the 1990s suggest 
that THC content continued to vary dramatically from strain to strain 
and sample to sample. With unproved storage techniques and much 
larger samples, the Potency Monitoring Project found THC concentra­
tions varied from 2% to almost 4%. Average concentrations approached 
4% THC in 1984, 1988, 1990, and 1991 (PMP, 1974-1996). Trends in 
the rest of the 1990s showed comparable THC content, with a peak 
around 4.5% THC in 1997. Other cannabinoids like cannabinol andean 
nabidiol have not increased in concentration over the years (ElSohly et 
al., 2000) Thus, claims of 1,000% (Cohen, 1979) or 10,000% (Mac­
Donald, 1984) increases in marijuana potency are clearly inaccurate A 
threefold increase from approximately 1.5% in the early 1970s to 4.5% 
in the late 1990s may be closer to the truth. A simple doubling from an 
average of 2% to an average of 4% also seems plausible

Although many media reports warn that increased potency translates 
into greater danger, data suggest otherwise. The implications of a two or 
threefold increase in THC concentration remain unclear Marijuana with 
greater amounts of THC may not prove more hazardous than weaker
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cannabis. First, acute administration of the drug is essentially nontoxic 
No one has ever died from THC poisoning. Smoking enough cannabis to 
ingest a lethal amount of THC may be physically, if not financially, im­
possible.

Estimates of a fatal dose of any drug arise from some rather gruesome 
animal research. Different groups of animals receive large amounts of a 
drug until a particular dosage kills 50% of them. Researchers refer to the 
dose that is lethal for 50% of the animals as the LD 50. Investigators 
then extrapolate from these data to estimate a lethal dose for humans. 
The LD 50 for THC is approximately 125 mg for every kilogram of body 
weight (Nahas, 1986). Thus, a 160-pound (approximate^ 73-kilogram) 
person would need 9,125 mg of THC to have a 50% chance of dying. A 
typical marijuana cigarette weighs one gram and contains roughly 20 mg 
of THC, suggesting that roughly 450 joint' would prove fatal. Further­
more, at least 50% of the THC is destroyed in the burning process or 
lost to sidestream smoke Given this loss, 900 joints would be a more 
appropriate estimate of a fatal amount (Dowciko, 1999) The 900 joints 
would weigh roughly 2 pounds Although experienced users tell many 
exaggerated tales about smoking large amounts of cannabis, this dosage 
exceeds 100 times the quantity typically consumed by the heaviest users.

Given the limited fear of lethal overdose, marijuana with larger per­
centages of THC may actually have some benefits. Stronger cannabis may 
lead to smoking smaller amounts in order to achieve desired effects. 
Smoking smaller quantities could provide some protection against the 
health problems normally associated with inhaling smoke. Smoker may 
take smaller, shorter puffs when using more potent marijuana Heish- 
man, Stitzer, & Yingling, 1989). Smoking less may decrease the amount 
of tars and noxious gases inhaled, limiting the risk for mouth, throat, and 
lung damage (Matthias, Tashkin, Marques-Magallanes, Wilkins Sim­
mons, 1997). Obviously, avoiding smoke completely would eliminate 
these problems Thus, eating cannabis products may have fewer negative 
consequences than smoking them. Comparisons between these two ways 
of administering tlic drug appear next
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in many ways Humans inject drugs intramuscularly (into hnusdes) or 
intravenously (into veins). They also inject subcutaneously (under the 
skin), a process known as “skin popping." People snort drugs intranasally. 
Some substances can be absorbed sublingually by placing them under the 
tongue. A few drugs can dissolve through the skin in transdcrmal admin­
istration, like the ubiquitous nicotine patch. None of these methods is 
particularly common for manjuana. Cannabis has two popular routes of 
administration: inhalation (smoking) and oral ingestion (eating). In ad­
dition, researchers have examined intravenous injections of THC and 
rectal administration via the marijuana suppository. Drug companies 
have also proposed a deep lung aerosol, a nasal spray, a nasal gel, and a 
sublingual preparation of synthetic THC (IOM, 1999).

All these alternative techniques for administering the drug remain rel­
atively rare, but inhalation is quite common. In addition to cannabis, 
humans inhale nicotine, opium, crack and freebase cocaine, metham- 
phetamine, glue, gasoline, and anesthetics. Inhalation serves as one of the 
fastest modes of administration for any drug, and THC is no exception. 
Smoke held in the lungs contacts the bloodstream directly through a rich 
network of capillaries. This blood travels almost immediately to the brain, 
the site of the majority of cannabinoid receptors. Thus, the first hints of 
intoxication can appear within 10 seconds of exhaling the smoke (Lev- 
inthal, 1999) People may reach their peak blood concentration of THC 
while still smoking The rapid absorption during smoking parallels the 
dramatic increases associated with intravenous doses of THC. THC dis­
solves readily in fatty tissues of all sorts, but eventually travels through 
the blood to the liver and kidneys. It is subsequently metabolized and 
excreted.

Several factors influence the amount of THC absorbed during smok­
ing. Larger puffs held deeply in the lungs for a long time create the most 
dramatic effects. At loast 30% of the THC in cannabis disappears in the 
combustion of smoking. More cannabinoids escape while the marijuana 
cigarette bums between puffs (Davis, McDaniel, Cadwcll, & Moody, 
1984). Some studies suggest that experienced smokers can take in more 
THC than inexperienced ones, that is, they may inhale more efficiently. 
Experienced smokers seem to know their lung capacity and understand 
the amount of smoke that they can hold without coughing. In contrast, 
inexperienced smokers may take larger puffs that they subsequently 
cough out, or smaller puffs that do not provide much of the psychoactive 
chemicals



In laboratory studies, heavy users absorbed approximately 27% of the 
THC available in a joint; light users absorbed only about 84% (Ohlsson, 
et al., 1982; Ohlsson, Agurell, Lindgrcn, Gillespie, & Hollister, 1985). 
The increased efficiency of inhalation in experienced users rrtay account 
for a curious phenomenon called reverse tolerance or sensitization. Many 
regular users of cannabis report rapid effects at extremely low doses of 
the drug. Researchers once posited that people grew more and more 
sensitive to the drug with repeated exposure, allowing them to experi­
ence the subjective effects with less and less of the substance.

Limited absorption may contribute to the minimal effects that novice 
smokers report the first few times they try cannabis. Many eventually 
learn to inhale and report more impact from the drug. Some never learn 
to inhale and subsequently run for public office. The amount of THC an 
individual assimilates while smoking can vary dramatically. Yet users 
rarely complain about an inability to absorb enough THC. The effects of 
smoking are rapid, and people can modify their doses quite readily. A 
detectable increase in dosage is usually a mere puff or two away. Instead, 
complaints related to smoking concern irritation of the mouth, throat, 
and lungs. These complaints occasionally lead a smoker to eat marijuana 
or hashish instead.

Oral administration has the longest history of all the techniques for 
using drugs, beginning with alcohol consumption around 8000 B.C. 
(Roueche, 1963). Most substances taken by mouth must travel the entire 
gastrointestinal tract, which contains several natural barriers to absorp­
tion. These burners are important in helping minimize the toxic effects 
of many substances. The interior of the stomach, a highly acidic envi­
ronment, can break down a variety of noxious chemicals. Unfortunately, 
this environment also neutralizes potentially helpful medications. For ex­
ample, s.omach acid destroys insulin, making oral administration of this 
drug useless.

Drugs that survive the stomach pass to the small intestine. Membranes 
between the intestinal wall and surrounding blood capillaries include two 
layers of fat molecules Thus, only fat-soluble substances pass into these 
capillaries, which then send the drug to the liver for further metabolism. 
Those drugs that survive the liver metabolism reach general circulation. 
Yet entering the bloodstream is no guarantee of reaching the brain. The 
hlood-brain barrier, a tightly knit bed of capillaries, keeps all but a few 
of the most lipid-soluble substances from reaching the brain. This barrier
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separates the brain from the circulatory system, minimizing the impact 
of any potential toxins. j /

Given all the natural barriers inherent in oral administration, it re­
mains dramatically slower than inhalation. Eating marijuana may .create 
smaller effects than smoking an equal amount because so much of 
the drug breaks down in digestion. Eating cannabis or hashish leads 
to delayed, erratic absorption, depending upon the state of the gut 
at the time. A gram of cannabis might lead to extreme intoxication 
when smoked but hardly alter subjective experience if eaten after a full 
meal.

The concentration of THC also tends to peak much later after oral 
administration than after smoking. Concentrations peak between 1 and 
6 hours after eating THC in chocolate cookies and around 2 hours in 
sesame oil pills like dronabinol (Ohlsson et al., 1980; Ohlsson et al., 
1985, Wall, Sadler, Brine, Harold, & Perez-Reyes, 1983). In one study, 
marimana-laced brownies led to some effects in 30 minutes, but peak 
responses did not occur for 2V4 to 31/? hours (Cone, Johnson, Paul, Mell, 
& Mitchell, 1988). Cannabis resin eaten in a meat sandwich also took at 
least 2 hours to create peak effects (Law, Mason, Moffat, Gleadle, & 
King, 1984). Thus, the digestive process decreases the bioavailability of 
the drug Bypassing this digestive process via smoking enhances effects. 
The marijuana suppository also bypasses degradation in the liver and 
leads to greater availability of THC (Mattes, Shaw, Edling-Owens, En- 
gelman, & ElSohly, 1993).

Despite the potential drawbacks of decreased availability and slower 
initiation of effects, orally administered marijuana has developed quite a 
history. Cannabis products heated in oil or butter and combined with 
sweets have served as confections for centuries (Abel, 1980). Modem 
recipes for brownies, soup, meatloaf, guacamole, banana bread, and cook­
ies can include cannabis. Hashish recipes for cookies, brownies, and soup 
are also quite common (Powell, 1971). Tinctures made from marijuana 
soaked in alcohol also provide a vehicle for oral administration. In addi­
tion, dronabinol, the synthetic version of THC dissolved in sesame oil, is 
marketed in capsules for easy swallowing. Eating the drug avoids the 
obvious throat and mouth irritation and risk for lung problems that ac­
company smoking. .
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THC Hetabolum

The amount of time require i metabolize THC has shown considerable 
variation from person to person and study to study The period required 
to eliminate THC from the body should not be confused with the du­
ration of the drug's psychoactive effects. People stop feeling high long 
before THC has left their bodies. Intoxication rarely last more than a 
few hours, with orally administered doses lasting longer than smoked 
cannabis. After an intravenous injection of THC, blood levels peak al­
most immediately and then decrease by 90% in the first hour. This rapid 
drop does not mean that the drug has exited the body; it simply leaves 
the blood to dissolve into fat tissue THC in the blood partitions into fat 
tissue, then leaks slo cly from fat to be degraded and excreted Although 
media accounts of marijuana’s effects often treat THC’s fat solubility as 
a novelty, sedatives like the barbiturates and benzodiazapines are stored 
in fat, too. After the first hour, blood levels of THC do not drop as 
rapidly. As THC fr^m the blood is eventually excreted in urine and feces, 
THC stored in fat returns to circulation, but in doses too small to create 
psychoactive effects.

Researchers express the time required to metabolize a drug as its half- 
life—the period required to break the dose down to 50% of its original 
amount. Suppose the half-life of a hypothetical drug was one day. People 
who absorbed 100 mg of this drug would reduce it to 50 mg in one day. 
The next day they would again cut the available dose in half, to 25 mg. 
The next day would decrease the amount to 12.5 mg, and so on. Zeno's 
paradox would suggest that this consistent splitting in two would actually 
never lead to a blood level of zero. The amount would decrease by 50% 
repeatedly, growing smaller and smaller, but it would never disappear. 
Practically, drugs reach an undetectable concentration after 4.5 or 5 half- 
lives (Diaz, 1997)

Estimates of the half-life of THC based on unnary excretion show 
incredible variation. Research estimates of THC's half-life range from as 
little as 19 hours (Hunt & Jones, 1980' to as much as 4 days (Johansson, 
Arguell, Hollister, 8- Halldin, 1988). Early work suggested that users 
might grow more efficient at metabolizing THC as they gain experience 
with the drug (Lemberger, Axelrod, & Kopin, 1971). This study found 
a half-life of 28 hours for chronic smokers, but naive users took 57 hours 
to metabolize half of the dose. These results had considerable intuitive
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appeal because they helped explain marijuana tolerance. The authors of 
this research implied that people grew tolerant to the drug because they 
essentially eliminated it more readily.

In contrast to evidence of increased rates of metabolism in experienced 
users, a later study found that people who had received THC each day 
for two weeks did not metabolize faster than moderate users who had 
not ingested daily doses (Hunt & Jones, 1980). In addition, the study 
with the longest estimated half-life used chronic, regular smokers (Jo­
hansson et al., 1988). These results seem confusing in light of the pre­
viously reported shorter half-life for heavier users Thus, THC’s rate of 
metabolism may not increase with repeated use Most studies show a 
half-life between 1 and 1.5 days (Ohlsson et al., 1982; Ohlsson et ah, 
1985; Wall et ah, 1983). A recent study using an extremely sensitive 
measuring technique and a two-week follow-up period found THC half- 
life ranges up to 2.5 days (Huestis & Cone, 1998). This study used the 
best methods available and suggests that a dose of THC leaves the body 
completely after 12 or 13 days.

The extreme vanation in the estimates for the half-life of THC may 
stem from studying small samples of people over relatively short dura­
tions,- using measurement techniques that vary in sensitivity. This large 
range of estimates likely reflects individual differences among people. 
Some simply metabolize more quickly than others. Techniques that do 
not rely on urine samples suggest THC stays in the body even longer. 
Analysis of fat cells rather than urine samples has revealed that the drug 
can remain in the body up to a month in some people (Johansson, Noren, 
Sjovall, & Halldin, 1989) Popular authors imply that this long elimina­
tion period is the norm (DuPont, 1984), but many people metabolize 
THC faster. Despite all the variability in elimination periods, marijuana 
does appear to have a longer half-life than some other drugs. For ex­
ample, nicotine's half-life is about 2 hours; caffeine's is 3 to 6 hours 
(Henningfield, Cohen, Si Pickworth, 1993). However, some sedatives 
that are more fat soluble show half-lives around 2 days or more (Diaz, 
1997). 1 hus, marijuana takes more time to metabolize than some drugs, 
but less than others.

Popular authors often misinterpret THC's long half-life by frequently 
implying that intoxication or some sort of residual effect of the drug 
remains for weeks at a time. Yet intoxication dissipates in a couple of 
hours. The amount of THC released gradually from fat cells does not 
create any subjective, cognitive, or emotional effects but may register on



drug tests. Thus, a person may test positive for cannabis even a week or 
two after smoking, when all signs of intoxication have clearly terminated 
(Zimmer & Morgan, 1997). A number of underground legends suggest 
that goldenseal, cranberry juice, or various other concoctions mighj 
shorten this period of testing positive; no systematic research addresses 
this question. Drinking enormous quantities of fluids may dilute THC 
metabolites in the urine and alter the outcome of a test, but these fluids 
do not actually alter metabolic rate (Coombs & West, 1991).

Cannabinoid Receptors

Once cannabinoids enter the body, they must find a site to create their 
effects. The quest to understand the biological function of cannabinoids 
has generated a large body of research. Initial studies tracked radioactive 
THC through the body. This work revealed that "TdC attached to all the 
surfaces of the neuron, suggesting that it might alter the permeability of 
cell membranes to create its impact (Makriyanms & Rrpaka, 1990). Re-, 
searchers were familiar with the idea of drugs altering membrane per­
meability because some of alcohol's effects may stem from a comparable 
process (Doweiko, 1999).

Later work revealed that at least some of marijuana’s impact could 
not arise solely from changes in the permeability of cell membranes 
Newer studies found that cannabinoids could inhibit the synthesis of an 
extremely important compound, cyclic adenosine monophosphate (cyclic 
AMP or cAMP), which helps initiate nerve impulses (Howlett, Johnson, 
Melvin, & Milne, 1988). Other drugs that work in this way have special 
receptors that alter the cAMP. These receptors inhibit adenylyl cyclase 
(AC), the enzyme used to make cAMP. Examinations of every receptor 
known to inhibit AC revealed that none of them responded to the can- 
nabinoids.

With all these other receptors ruled out, researchers concluded that 
cannabis must work via its own site. Investigators soon identified the 
cannabinoid receptor and mapped its distribution in the brain (Bidaut- 
Russell, Devane, 8i Howlett, 1990; Devane, Dysarz, Johnson, Melvin, & 
Howlett, 1988 Herkenham et al., 1990). The cannabinoid receptors in 
the nervous system, which are known as the CB1 type, are quite nu­
merous. By way of comparison, CB1 receptors are 10 times more abun­
dant than mu opiod receptors, the sites of action for morphine. After
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researchers identified  th e  C B 1 rec e p to r  in th e  brain, Other w ork  revealed 
a second site o f  action  in th e  im m un e  system . T his recep to r was dubbed , 
surprisingly, CB2.

C ontrary  to  w hat w e all lea rned  in high school courses on  biology, re­
cep to rs are n o t locks th a t  e ith e r  o p en  or close in response to  som e key. 
T he cannabinoid  recep to rs (and  all o th ers) are  p ro te ins— strings o f  am ino  
acids th a t span th e  m em b ran e  o f  th e  cell. Som e o f  th e  am ino acids are 
em bedded  in th e  cell m em brane; som e are im p lan ted  inside th e  cell; o th ­
ers ex tend  outside. C annab ino ids b in d  w ith  th e  po rtion  o f  th e  recep to r 
outside th e  cell and trigger activity  inside. D ifferen t cannabinoids b ind  in 
different ways, leading to  varied am o u n ts  o f  activ ity  w ith in  th e  nerve cell.

O ne  action triggered by th e  cannabinoid  rec e p to r  is the  inh ib ition  o f 
A C  and subsequen t inh ib ition  o f  cA M P, as m en tio n ed  above. T hus, any 
process th a t requires cA M P will slow dow n  if  th e  cannabinoid  recep to r 
has been activated. T h e  rec e p to r also opens th e  po tassium  channels o f  
th e  neuron, w hich decreases its ra te  o f  firing. U nlike  th e  po tassium  ch an ­
nels, calcium  channels close w h en  th e  cannabinoid  recep to r activates. 
C losed calcium  channels decrease th e  release o f  neu ro transm itte rs. T hus, 
by inh ibiting cAM P, slow ing th e  nerve 's  firing ra te , and decreasing ncu- 
ro transm itte r release, cannabinoids a lte r the  com m unica tion  be tw een  
nerve cells. T hese actions m ay accoun t fo r m any o f  th e  effects o f  T H C  
as well as o th er cannabinoids.

T he cannabinoid  recep to rs and  th e ir  associated brain system s do no t 
w ork  in a vacuum . Any a lte ra tions of o n e  n eu ro tran sm itte r can change 
th e  functioning o f  o thers. T H C  clearly creates changes in the  dop am ine  
system , as cocaine, am p h etam in e , n ico tine , and alcohol do  (K oob & Le 
M oal, 1997). T he cannabinoids can enhance  d o p am in e 's  activation  o f 
m ovem ent, suggesting th a t  they  m ight he lp  tre a t Parkinson's disease 
(Sanudo-Pena & W alker, 1998) C annabinoids can  inh ib it or enhance  
gam m a-am inobutyric acid (G A B A ), the  n eu ro tra n sm itte r th a t m ay con­
trib u te  to  alcohol's sedative  effects (Pacheco, W ard , & C hilders, 1993; 
Shen, Piser, Seybold, & T hayer, 1996) T H C  also in terferes w ith ace ty l­
choline, a n eu ro tran sm itte r involved in m em ory . T h e  e ffect on ace ty l­
choline m ay underlie  th e  m em ory  p roblem s associated w ith  cannabis in ­
toxication. T hus, th e  cannabinoid  recep to r and re la ted  n eu ro tran sm itte r 
system s clearly play an im p o rtan t ro le in th e  function ing o f  th e  brain.

H um an cannabinoid  recep to rs are ex trem ely  sim ilar to  those found  in 
rodents, suggesting th a t evidence from  anim al stud ies m ay apply  to  p e o ­
ple (G erard , M ollereau, V assart, & P arm entie r, 1991). Leeches, m ollusks,
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Figure 6.7. 2-arachidonoIyl-glycerol (2-AG). Tins substance is the  most 
abundant endogenous cannabinoid.
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chickens, tu rtles, tro u t, an d  fru it flies have  cann ab ino id  receptors, too  
(H ow le tt, Evans, & H ouston , 1992; S tefano, Salzet, & Salzet, 1997), 
Even a prim itive  p ro to zo an , the  H ydra, has a cann ab ino id  recep to r th a t 
appears to  a lte r its feeding (D e Petrocellis, M elck, Bisognor, M ilone, & 
D iM arzo, 1999). T h e  p resence  o f  th e  rec ep to r  in such a w ide variety  o f  
species suggests th a t it m u s t have an im p o rta n t and  universal function . 
T he  ub iqu itous presence o f  th e  CB1 and C B2 recep to rs inspired a search 
for sub stances w ith in  th e  b od y  th a t  m ig h t reac t a t these  sites.

The Body’s Own Cannabinoids

It seem s unlikely  th a t  so m an y  anim als w o u ld  develop  receptors sim ply 
to  respond to  som e green w eed  T h e  iden tifica tion  o f  th e  cannabinoid  
recep to rs insp ired  th e  search for th e  b o d y ’s ow n sub stances th a t m igh t 
activate them . S tud ies o f  th e  function s o f th e se  endogenous cannabinoids 
could  reveal a lo t a b o u t h o w  m arijuana  w orks, as w ell as how  th e  brain 
works. Several endogenous chem icals ap p ear to  in te rac t w ith  th e  can­
nabino id  recep to r. T h e  tw o  s tu d ied  m ost are  arachidony le thano lam ine  
(anandam ide) and 2-arach idonolyl-g lycerol (2 -A G ), p ic tu red  respectively 
in figures 6 .6 and 6.7.

Figure 6.6. Anandamide. This cannabinoid occurs naturally in the body. It is 
the first endogenous cannabinoid discovered
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T h e  first cannabinoid  iden tified  in  the  b o d y  w as d u b b ed  anandam ide, 
from  th e  Sanskrit w ord  ananda, w h ich  m eans "bliss" o r  "ecstasy” (D evane 
e t al., 1992). Its actual chem ical nam e is a rach idon y le thano lam ine . As 
th e  nam e suggests, its com p o n en ts  inc lude  a rach idon ic  acid and e tha- 
nolam ine. A rachidonic acid serves as the  bu ild ing  b lock  o f  dozens o f 
o th e r  chem icals, including so m e o f  tho se  inv o lved  in  th e  w ay aspirin 
works. E thanolam ine is re la ted  to  alcohol. T h e  anadam ide  m o lecu le  does 
no t particu larly  resem ble T H C , b u t b o th  in te ra c t w ith  th e  cannabinoid  
recep to rs O th e r  natural com p o u n d s w ork on d rug  recep to rs  b u t do  no t 
share th e  drug 's m olecular shape. For exam ple , endo rph ins, th e  endog­
enous opiates, do  not look m u ch  like o p iu m  o r  m o rp h ine . Y et they  w ork 
a t th e  sam e sites on th e  neu ron . C learly, m o lecu les o f  d iffe ren t shapes 
m ay still connect to  th e  sam e recep to r. T he  c ritical aspects o f  th e  shape 
o f  the  m olecule are n o t know n precisely.

Enzym es m etabolize  anandam ide  q u ite  quickly , so its d u ra tio n  o f  ac­
tion is sho rter than  T H C ’s. A nandam ide  c rea tes less in ten se  effects than  
T H C , perhaps because o f  th is  rap id  b reakdow n. It also has on ly  25 to  
50% o f  T H C 's  affinity for recep to rs. Still, an an d am id e  crea tes som e o f 
th e  sam e reactions. For exam ple , th is endogeno 'is  cann ab ino id  indvces 
overeating (W illiam s & K irkham , 1999) and low ers activity , b od y  te m ­
p e ra tu re , and pain sensitivity  (Fride & M echoulam , 1993). R esearchers 
find anandam ide in m any  o f th e  brain areas rich  in CB1 receptors, in ­
cluding th e  h ippocam pus, a s tru c tu re  involved in m em ory . T hus , th is 
recep to r m ay play a role in th e  deficits in sh o rt-te rm  m em ory  associated 
w ith  m arijuana in toxication . CB1 recep to rs also  a p p ear in th e  cerebel­
lum , a m o to r c en ter o f  th e  brain . T he  ability o f  cannabinoids to  relieve 
spasticity  and trem or m ay involve th e  r e c ^ to r s  in th is area (B aker e t al., 
2000).

A nandam ide also appears in th e  thalam us, a s tru c tu re  involved w ith  
pa in  and em otion  O ddly , th e  th a lam u s has relatively  few  cannabinoid  
receptors. Perhaps anandam ide w orks on o th e r  recep to rs  in  th is s tru c tu re . 
A nandam ide works in system s ou ts ide  th e  b ra in  as w ell. It appears in 
spleen tissue, w hich  has m any C B 2 receptors, and  acts in th e  im m u n e  
system  (IO M , 1999). A nan d am id e  even inh ib its  th e  g row th  o f  b reast 
cancer cells (D e Petrocellis et al., 1998). R esearch on anan dam ide 's  exact 
functions in  the  brain  and im m u n e  system  continues.

Several com pounds re la ted  to  anan dam ide  also b ind  to  cannab ino id  
receptors, including 2-arachidonolyl-glycerol (2 -A G ). T h e  c o m p o u n d  
2-A G  is a p rom inen t c o n stitu en t o f  brain  tissue, abou t 170 tim es m ore
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ab u n d an t th a n  anan dam ide  (Stella, S chw eitzer, & Piom elli, 1997). It 
clearly in terac ts  w ith  b o th  th e  CB1 and CB2 recep to rs (S u g iu ra ,e t al., 
1999; S ugiu ra  e t al. 200 0). It also a lters h e a r t ra te  and b lo o d  pressure in 
m ice (Jarai e t  a l., 200 0). Its exact ro le  in o th e r  cannab ino id  effects is no; 
yet d e a r .  R esearch on th e  endogenous cann ab ino id  system  progresses 
rapidly S tudies have already iso la ted  new  substances th a t  b ind  to  can­
nabino id  recep to rs, b u t th ey  have n o t  b een  identified  yet. T h e ir precise 
biological im pact rem ains unknow n.

Conclusions

M arijuana contains m ore  th an  4 0 0  chem ical com ponents; a t least 66  o f  
them  are  cannabinoids un ique  to  th e  p lan t. T he  m ost p rev alen t ones 
include d e lta -9 -T H C , cannabinol, a n d  cannabidiol. T H C  causes canna­
bis's in tox ica ting  effects. C annabinol has a b o u t o n e -ten th  th e  psychoac­
tive effects o f  T H C . A t high doses, it can increase sleep and  decrease 
body tem p era tu re . C annabinol m ay decrease  T H C 's  psychoactive effects, 
particularly  th e  stim ulating  aspects o f  th e  sub jective  experience, b u t it 
may also ex ten d  the . dura tion  o f  in to x ica tio n  C annabidiol m ay decrease 
anxiety  and psycho tic  sym ptom s as well as m in im ize  seizures. In co m ­
bination w ith  T H C , cannabidiol m ay increase T H C  concentra tions, slow 
its m etabo lism , and lim it any anxious o r parano id  feelings associated w ith  
intoxication . R esearchers have iden tified  dozens o f  o th e r  cannabinoids, 
m any w ith  shapes sim ilar to  these  th re e . All are so luble  in fat, b u t th e ir  
o th er chem ical p roperties are n o t u n d ers to o d  com pletely .

M any d ifferen t p repara tion s o f  cannabis exist, including w'ide varieties 
o f  hashish, hash oil, and  m arijuana. T h e ir  po tencies can vary dram atically , 
w ith hashish containing u p  to  50% T H C  and hash oil running  as high as 
70% T H C . C annabis itself is often  b e tw een  2 and 4% T H C , w ith  som e 
claim s o f  po tency  reaching m arkedly  higher. C oncerns ab o u t dram atic  
increases in po tency  o ver th e  last 3 0  years m ay stem  from  poorly  ana­
lyzed o r  m isrep resen ta tive  sam ples o f  cannabis from  the  1970s. A sser­
tions a b o u t increases in po tency  o f  10 to  100 tim es seem  ex trem ely  u n ­
likely. T H C  concen tra tions have p ro b ab ly  increased by a fac to r o f  2 or 
3. T hese increases m ay n o t justify  alarm . T H C  is no t toxic at high doses 
like alcohol, n icotine, o r m any o th e r  co m m o n  drugs. H igh -po tency  m ar­
ijuana m ay actually m inim ize risk for lung p rob lem s because less is re ­
quired  to  achieve desired  effects.
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Users o ften  sm oke cannabis p ro d u c ts  and occasionally  eat them . R •- 
searchers are cu rren tly  experim en tin g  w ith  o th e r  w iy s  to  ad m in ister 
T H C , including a nasal spray and  rectal suppository. Sm oke inhalation  
provides a rap id abso rp tion  o f  T H C  in to  the  b lo od  and  brain , creating  
striking changes in  sub jective  experience  th a t o ften  last a couple  o f  hours. 
Ingesting m arijuana or hashish  req u ires digestion in th e  gastro intestinal 
tra c t and liver, delaying and  reducing  effects b u t  lengthen ing  th e ir  d u ­
ration . A lthough in tox ica tion  rarely  lasts m ore th a n  a few  hours, th e  
c om ple te  e lim ination  o f T H C  clearly takes a t least a few  days. T h e  ch em ­
ical can rem ain  in fa t cells for up  to  one m onth . T h e  fa t cells even tually  
release  the  T H C  b a ck  in to  th e  b lo o d  stream , bu t in q u an titie s  to o  sm all 
to  have any sub jective effect. T h e  liver breaks dow n  th is released T H C  
and its m etabolites a re  excreted .

In  an effo rt to  und erstan d  w h ich  n eu ro tran sm itte r system s create 
T H C 's  effects, investigators even tually  identified  tw o  recep to rs th a t  re­
spond specifically to  th e  cannabinoids. O n e  recep to r (C B 1) exists in the  
brair. and appears in high co ncen tra tions in areas involved w ith  m em ory  
and m o to r control. T h e  o th e r  rec e p to r  (C B 2) is m o st p revalen t in the  
im m un e  system . T h e  identification o f  this new  n eu ro tran sm itte r system  
has generated  considerable research  and reveals th a t th e  b ra in  rem ains 
m ore com plex  than  p rev iously  th o u g h t. T he  presence o f  th ese  receptors 
insp ired  a search for th e  b o d y ’s ow n chem icals th a t m ay activate them . 
Research has uncovered  tw o  natu ra l cannabinoids; anandam ide  and 
2-A G . T hese appear to  m im ic som e o f  T H C 's  effects, th o u g h  they  are 
less p o ten t and have a sh o rte r d u ra tio n  o f  action F u tu re  research  in th is 
area w ill likely c o n tin u e  to  in fo rm  us about th e  way th is d ru g  works as 
well as how  th e  brain functions.
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SENATE SPECIAL COMMITTEE ON I
CANNABIS : SUMMARY REPORT

G l o s s a r y  o f  k e y  t e r m s

A b u se
Vague term  w ith  a vancty  o f  m eanings depending o n  the social, m edical and  legal contexts. 
Som e equate any use o f  illicit drugs to  abuse: for exam ple, the international conventions consider 
that any use o f  drugs o th e r  than for medical o r scientific puqroscs is abuse. Tlic Diagnosis and 
Statistical M anual o f  d ie  A m erican Psychiatnc A ssociation defines abuse as a m aladaptive pattern 
o f  substance use leading to  clinically significant im pairm ent o r  distress as defined by one  or m ore 
o f  four criteria (sec C hap ter 7). In the Report, wc p refer the te rm  excessive use (or harm ful use).

A c u te  e ffe c ts
Refers to  effects resulting from  the adm inistration o f  any th u g  and specifically to  its short term  
effects. T hese effects are distinguished betw een central (cerebral functions) and peripheral 
(nervous system). E ffects are dose-related.

A d d ic tio n
G eneral term  referring to  the concep ts o f  tolerance and dependency . A ccording to  W H O  
addiction  is the  repeated use o f  a psychoactive substance  to the  extent that the  user ts 
periodically  o r chronically intoxicated, show s a com pulsion  to  take the preferred substance, has 
great difficulty in  voluntarily ceasing o r  m odifying substance use, and exhibits determ ination to  
obtain  the substance by alm ost any means. Som e au thors prefer the term  addiction to  
dependence, because the  form er also refers to the evolutive process preceding  dependence.

A g o n is t
A substance that acts o n  receptor sites to  produce certain responses.

A n a n d a m id e
A gonist neuro transm itter o f  the  endogenous cannabinoid  system. A lthough not yet fully 
und ersto o d  in research, these ncurotransm ittcrs seem  to  act as m odula to rs as T H C  increases, the 
liberation o f  dopam ine in nucleus accum bens and in  the cerebral cortex.

A t- r is k  u se
U se behaviour w hich m akes users at nsk  o f  developing dependence to tlic substance. 

C a n n a b in o id s
E n d o g en o u s receptors o f  the active cannabis m olecules, particularly D elta 9-TH C . Tw o 
endogenous receptors have been identified: CB1 densely concen tra ted  in  the hippacam pus, basal 
ganglia, cerebellum  and cerebral cortex, and CB2, particularly abundant in  the im m une system. 
I h e  central effects o f  cannabis appear to  be  related only to  CB1.

C a n n a b is
T h ree  varieties o f  the cannabis p lant exist: cannabis sa/ira, cannabis mdsca, and cannabis ruirdaiss 
Cannabis safh>a \% the  m ost com m only  found, grow ing in  a lm o st any soil condition . I h e  cannabis 
p lan t has been know n in C hina fo r about 6000 years. T he  flow ering to p s and leaves are used to 
p ro d u ce  the sm oked cannabis. C om m on  terms used  to  refer to  cannabis are p o t, marijuana, 
d o p e , ganja, hem p. H ashish  is produced  from  the ex tracted  resin. Classified as a psychotropic 
drug , cannabis is a m o du la to r o f  the centra] ne rvous system . It con ta ins over 460 know n 
chem icals, o f  w hich 60 are cannabinoids. D elta-9 -tetrahydrocannabinol, referred to as T H C , is
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the principal active ingredient o f  cannabis Other com ponents such dclta-8- 
tetrahydrocannabinol, cannabinol and cannabidiol are present in smaller quantities and have no 
significant impacts on  behaviour or perception. However, they may modulate the overall effects 
o f  the substance.

C o m m is s io n  o n  n a rc o t ic  d ru g s  (C N D )
The C om m ission on  Narcotic Drugs (C N i vas established tn 19*16 by the E conom ic and 
Social Council o f  the United Nations. It is the central policy making body within the U N  system  
for dealing with all drug-related matters. The Commission analyses the world drug abuse 
situation and develops proposals to strengthen international drug control.

C h ro n ic  e f fe c ts
Refers to effects which are delayed or develop after repeated use. In the report we prefer to use 
the term consequences o f  repeated use rather than chronic effects.

D e c r im in a liz a tio n
Removal o f  a behaviour or activity from the scope o f  the criminal justice system. A distinction is 
usually made between d c ju re  decnminalizaUon, which entails an amendment to cnminal 
legislation, and d r fa cto  dccnininalization, which involves an administrative decision not to 
prosecute acts that nonetheless remain against the law. Decriminalization concerns only cnminal 
legislation, and does not mean that the legal system has no further junsdiction o f  any kind in this 
regard. O ther, non-cnm inal, laws rnay regulate the behaviour or activity that has been 
decriminalized (civil or regulator)' offences, etc.).

D iv e rs io n
The use o f  measures other than prosecution or a criminal conviction for an act that nonetheless 
remains against tlic law. Diversion can take place before a charge is formally laid, for example if  
die accused person agrees to undergo treatment. It can also occur at the tune o f  sentencing, 
when com munity service or treatment may be imposed rather than incarceration.

D c  p e n a liz a t io n
M odificauon o f  the sentences provided in criminal lcgislauon for a particular behaviour In the 
case o f  cannabis, it generally refers to the removal o f  custodial sentences.

D e p e n d e n c e
State where the user continues its use o f  the substance despite significant health, psychological, 
relational, familial or social problems. D ependence is a complex phenom enon which may have 
genetic com ponents. Psychological dependence refers to the psychological sym ptom s associated 
with craving and physical dependence to tolerance and the adaptation o f  tlic organism to chronic 
use. The American Psychiatric Association has proposed seven criteria (see Chapter 7).

D o p a m in e
Neuromediator involved in the mechanisms o f  pleasure.

D ru g
Any chemical agent that alters tlic biochemical or physiological processes o f  tissues or 
organisms. In this sense, die term drug refers better to any substance wluch is principally used 
for its psychoactive effects. A lso used to refer to illicit rather than licit (such as nicotine, alcohol 
or medicines) substances.

o n  I i .i -k.gajl D rugs
CANNABIS : SUMMARY REPORT
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E u ro p e a n  M o n ito r in g  C e n tre  o n  D ru g s  a n d  D ru g  A d d ic tio n  (E M C D D A )
T he E u ro p ea n  M onito ring  C entre  was created in ] 993 to  p rovide m em b er states w ithin the EU 
objective, reliable and com parab le  inform ation on drugs, d ru g  addictions and their 
consequences. Statistical inform ation , docum ents and techniques developed  in the E M C D D A  
arc designed to  give a broad  perspective on  drug issues in E urope. T h e  C entre only deals with 
inform ation. It relies o n  national focal points in each o f  the M em ber States.

F a t so lu b le
C haractcnsuc o f  a substance to  irrigate tlic tissues quickly. 7 7 IC is highly fat-soluble.

G a tew ay  /  G a te w a y  T h e o ry
Theory  suggesting a sequential pa tte rn  in involvem ent in d rug  use fro m  nicotine to  alcohol, to 
cannabis and then to  “h a rd ” drugs. In regard to cannabis, the theory  rests on  a statistical 
association betw een the  use o f  hard drugs and the fact th a t these users have generally used 
cannabis as the ir first illicit d rug. 77m  theory has not been validated by em pincal research and is 
considered outdated .

H a ll- life
Tim e needed fo r the co n ccn trau o n  o f  a particular d rug in b lood  to decline to  half its m axim um  
lcveL 77ie half-life o f  T77C is 4.3 days i n f  .•cragc but is faster in regular users than in occasional 
users. Because it is highly fat soluble, T 71c is stored in fatty tissues, th u s increasing its half-life to 
as m uch as 7 lo  12 days. P ro longed  use o f  cannabis increases the period o f  time needed to 
elim inate it from  the sy s tem  E ven  one  week after use, T H C  m etabolites may rem ain in the 
system. 77iey arc gradually m etabolised  in the urine (one third) and in  feces (tw o thirds). Traces 
o f  inactive 771C  m etabolites can be detected as long as 30 days after use.

H a s h is h
R esinous extract from  the flowering tops o f  the cannabis plant transform ed in to  a paste. 

I n te rn a t io n a l c o n v en tio n s
V anous international conven tions have been adopted by the  in ternational com m unity  since 
1912, first under tlic League o f  N ations, then under the United N auons, to regulate the 
possession, use, p roduction , d istribution, sale, etc., o f  various psycho tropic  substances. 
Currently, the three m ain conven tions in force are the 1961 Single C onvention, the 1971 
C onvention on Psychotropic Substance and the 1988 C onvention  against Illicit Traffic. Canada 
is a signatory to  all three conven tions. Subject to coun tries’ national constituoons, these 
conventions establish a system  o f  regulation where only medical and scientific uses are 
perm itted . 77iis system  is based on  die prohibition o f  source plants (coca, op ium  and cannabis) 
and the regulation o f  synthetic chem icals produced  by pharm aceutical com panies.

In te rn a t io n a l N a rc o t ic s  C o n tro l  B o ard  ( IN C B )
T h e  B oard is an  ind ependen t, quasi-judicial organization responsib le  for m onitoring the 
im plem entation o f  die U N  convendon s on  chugs. It was created in 1968 as a follow up to the 
1961 Single C onvention, but liad predecessors as early as the  1930s. T he Board makes 
recom m endations to die U N  C om m ission  on  N arcotics w ith respect to  additions o r  deletions in 
the appendices o f  the  conventions.

Se n a t e  s pe c ia l  c o m m it t e e  o n  Il l e g a l  D rugs
CANNABIS ; SUMMARY REPORT
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In to x ic a tio n
D isturbance o f  the  physiological and psychological systems ill rough substance use. 
Pharm acology generally d istinguishes four levels o f  intoxication: light, m o dera te , senous and 
fatal.

Jo in t
Cigarette o f  m anjuana or hashish with o r  w ithout tobacco. Because joints are never identical, 
scientific analyses o f  die effects o f  T H C  in their use are m o re  difficult, especially to  determ ine 
the therapeutic  benefits o f  cannabis and to  exam ine its effects on driving.

L e a g u e  o f  N a t io n s
International organisation organization  o f  Sstates until in existence until 1938; now  the U nited 
N ations.

L e g a liz a tio n
leg isla ting  u n d e r a regulatory system  the culture, p roduction , m arketing , sale and use o f  
substances. A lthough no such provision currcndy exist in relation to  "strect-drugs" (as opposed 
to  alcohol o r  tobacco  w hich are regulated products), a legalization system  could  take tw o form s: 
free o f  state co n tro l (free markets) and with state con tro ls  (regulatory regime).

M a riju a n a
Mexican te rm  originally referring to a cigarette o f  p o o r  quality. Has now  becom e a synonym  for 
cannabis in pop u la r language usage.

N a rc o tic
Substance w hich  can induce stupor o r  artificial sleep. Usually restricted to opiates. Som etim es 
used incorrectly  to  refer to all drugs capable o f  inducing dependence.

O ffice  o f  N a tio n a l  D ru g  C o n tro l P o licy  (O N D C P )  USA
C reated in 1984 under the Reagan adm inistration, the O ffice is under the d irect au thon ty  o f  the 
W hite H ouse. I t coordinates LIS policy on  dm gs. Its budget is currcndy US S I8 billion.

O p ia te s
Substance derived  from  the op ium  poppy. Ih e  te rm  opiate excludes syntheuc opioids such as 
heroin and m ethadone.

P ro h ib itio n
Histoncally, th e  term  m ost o ften  refers to  the pen o d  o f  national interdiction o f  alcohol sales in 
the U nited S tates betw een 1919 and 1933. By analogy, the te rm  is now  used to  describe UN and 
State policies aim ing fo r a d rug  Tree society. P ro h ib ition  is based on the interdiction to  cultivate, 
produce, fabricate, sell, possess, use, etc., som e substances except fo r medical and scientific 
purposes.

P sy c h o a c tiv e  s u b s ta n c e
Substance w liich alters m ental processes such as thinking o r  em otions. W e prefer to  use this 
term as it is m o re  neutral than  the te rm  “drug” and docs n o t refer to  the legal status o f  the
substance.

Se n a t e  spb c ia i. c o m m it i-e e  o n  I u j g a i . D rugs
c a n n a b is  : Sum m ary  r e p o r t

- 5 -



Se n a t e  s p e c ia l  c o m m it t e e  o n  iu -K r .A i.m m fx
CANNABIS ; SUMMARY REPORT 

P sy c h o tro p ic  s u b s ta n c e  (se e  a lso  p sy c h o  active)
Used synonym ously with psychoactive substance, how ever the  te rm  refers to  drugs primarily 
used in the treatm ent o f  m ental disorders, such as anxiolytics, sedatives, neuroleptics, etc. M ore 
specifically,the term  refers to  the substances covered in die 1971 C onven tio n  on Psychotrop.c 
Substances.

R egula tion
System  o f  co n tro l specifying the conditions under w hich the cultivation, p roduction , m arketing, 
prescrip tion , sales, possession o r use o f  a substance are allowed. Regulatory approaches may rest 
o n  interdiction (as for illegal drugs) o r controlled access (as for medical drugs o r  alcohol). O ur 
p roposal o f  an exem ption regime under the current legislation is a regulatory regime.

T e tr a h y d ro c a n n a b in o l  (^ 9 -T H C )
M ain active co m p o n en t o f  cannabis, A 9-TH C  is highly fat-soluble and has a lengthy half-life. Its 
psychoactive effects are m odulated by other active com ponen ts in cannabis. In  its natural state, 
cannabis contains betw een 0 ,5%  to 5%  T H C . Sophisucated cultivation m ethods and plant 
selection, especially female plants, lead to  higher levels o f  T H C  concentra tion

T o le ra n c e
R educed response o f  an organism  and increased capacity to support th e  effects o f  a substance 
after a m ore o r  less lengthy period o f  use. Tolerance levels are extrem ely vanablc between 
substances, and tolerance to cannabis is believed to be low er than  for m o st o th e r  ilm gs.in cl tiding 
tob acco  and alcohol.

T o x ic i ty
C haracteristic o f  a substance w hich induces intoxication, i.e., "po iso n ing”. M any substances, 
including som e com m on  foods, have som e level o f  toxicity. Cannabis p resen ts alm ost no  toxicity 
and  cann o t lead to  an overdose.

U n ite d  N a tio n s  D ru g  C o n tro l P ro g ra m  (U N D C P )
E stab lished  in 1991, the Program  w orks to educate the world abou t the dangers o f  d rug abuse 
The P rogram  aim s to  strengthen international acuon against d rug p roduction , trafficking and 
drug-related  crim e through alternative developm ent projects, c ro p  m onito ring  and anti-m oney 
laundering  program s. U N D C P  also provides accurate statistics th rough  the G lobal Assessm ent 
P ro g ram m e (G A P) and helps to  draft legislation and train judicial officials as p a rt o f  its Legal 
Assistance Program m e. U N D C P  is part o f  the U N  O ffice for D ru g  C o n tro l and the Prevention 
o f  C rim e.

W o rld  H e a l th  O rg a n iz a t io n  (W H O ) T h e  W orld H ealth  O rganization, the U nited N ations' 
specialized agency for health, was established on  April 7, 1948. W H O 's  objective, as set out in 
its C onstitu tion , is the attainm ent by all peoples o f  the highest possible level o f  health. H ealth  is 
defined in W H O ’s C onstitu tion as a state o f  com plete physical, m ental and  social well-being and 
n o t merely the absence o f  disease o r  infirmity.

»
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I n t r o d u c t i o n

1 Tie S e n a t e  S p e c i a l  C o m m i t t e e  o n  I l l e g a l  D r u g s  a d d r e s s e d  t h e  q u e s t i o n  o f  
d r u g s  j u s t  a s  e v e r y o n e  e l s e  d o e s ,  w i th  t h e  s a m e  p r e c o n c e p t i o n s ,  a t t i t u d e s ,  f e a r s  a n d  
a n x ie t i e s  w e  a ll  s h a r e .  O f  c o u r s e ,  w e  h a d  a t  o u r  d i s p o s a l  t h e  1 9 9 6  s tu d y  o u r  c o l le a g u e s  
c o n d u c t e d  o n  g o v e r n m e n t  le g is la t io n  d e a l in g  w i th  i l le g a l  d r u g s ,  w h ic h  h a d  e n a b le d  
t h e m  t o  h e a r  a  n u m b e r  o f  w i tn e s s e s  o v e r  s e v e r a l  m o n t h s .  W e  a l s o  k n e w  a t  t l i c  o u t s e t  
t h a t  r e s e a r c h  e x p e r t i s e  w o u l d  b e  a v a i la b le  t o  u s ,  b u t  i t  is  s t i l l  d i f f i c u l t  t o  o v e r c o m e  
a t t i t u d e s  a n d  o p i n i o n s  d i a t  w e  h a v e  lo n g  t a k e n  f o r  g r a n t e d .  W h e t h e r  o n e  is  in  f a v o u r  o f  
e n h a n c e d  e n f o r c e m e n t  o r ,  o n  t h e  c o n t r a r y ,  g r e a t e r  l i b e r a l i z a t i o n ,  o p i n i o n s  o f t e n  r e s i s t  
t h e  f a c ts  a n d  in  a f ie ld  su<"h a s  th i s  t h e  p r o d u c t i o n  o f  f a c t s ,  e v e n  th r o u g h  s c ie n t i f i c  
r e s e a r c h ,  is n o t  n e c e s s a r i ly  a n e u t r a l  u n d e r t a k in g .  W e ,  l ik e  y o u ,  h a v e  o u r  p r e ju d i c e s  a n d  
p r e c o n c e p t i o n s .  T o g e t h e r  w e  m u s t  m a k e  th e  e f f o r t  t o  g o  b e y o n d  s u c h  p r e d i s p o s i t i o n s .  
T h a t  is  o n e  o f  t h e  o b j e c t i v e s  o f  th i s  r e p o r t .

T h e  p u b l i c  p o l i c y  r e g i m e  w 'c p r o p o s e  e x p r e s s e s  t l i c  f u n d a m e n t a l  p r e m is e  
u n d e r ly in g  o u r  r e p o r t :  in  a  b e e  a n d  d e m o c r a t ic  s o c ie ty ,  w h ic h  re c o g n iz e s  
fu n d a m e n ta lly  b u t  n o t  e x c lu s iv e ly  th e  ru le  o f  la w  as th e  so u rc e  o f  n o rm a t iv e  

ru le s  a n d  in  w h ic h  g o v e rn m e n t  m u s t  p ro m o te  a u to n o m y  as fa r  as p o s s ib le  a n d  
th e re fo re  m a k e  o n ly  s p a r in g  use  o f  th e  in s t ru m e n ts  o f  c o n s t ra in t ,  p u b l ic  p o l ic y  
on  p s y c h o a c t iv e  s u b s ta n c e s  m u s t  be  s t ru c tu r e d  a ro u n d  g u id in g  p r in c ip le s  
re s p e c t in g  the  l ife ,  h e a lth , s e c u r ity  a n d  r ig h ts  a n d  fre e d o m s  o f  in d ir id u a ls ,  w ho, 
n a tu ra lly  a n d  le g it im a te ly ,  seek  th e ir  o w n  w e ll- b e in g  a n d  d e v e lo p m e n t  a n d  can  
r e c o g n iz e  the  p re s e n c e ,  d if fe r e n c e  a n d  e q u a lit y  o f  o th e rs .

W c  a r e  a w a r e ,  a s  m u c h  n o w  a s  w c  w e r e  a t  t h e  s t a r t  o f  o u r  w o r k ,  t h a t  d i e r e  is  n o  
p r e - e s t a b l i s h e d  c o n s e n s u s  in  C a n a d i a n  s o c ie ty  o n  p u b l i c  p o l i c y  c h o i c e s  in  t h e  a r e a  o f  
d r u g s .  I n  f a c t ,  o u r  r e s e a r c h  h a s  s h o w n  u s  t h a t  t h e r e  a r e  f e w  s o c i e t i e s  w h e r e  t h e r e  is  a 
b r o a d ly  s h a r e d  c o n s e n s u s  a m o n g  th e  g e n e r a l  p u b l i c ,  l e t  a l o n e  b e t w e e n  t h e  p u b l i c  a n d  
e x p e r t s .  W e  a r e  w e ll  a w a r e ,  p e r h a p s  m o r e  s o  t h a n  a t  t h e  o u t s e t ,  t h a t  th e  q u e s t i o n  o f  
i l le g a l  d r u g s ,  v i e w e d  f r o m  t h e  s t a n d p o i n t  o f  p u b l i c  p o l i c y ,  h a s  a b r o a d  i n t e r n a t i o n a l  
c o n t e x t  a n d  t h a t  w e  c a n n o t  th i n k  o r  a c t  in  i s o l a t i o n .  W e  k n o w  o u r  p r o p o s a l s  a r c  
p r o v o c a t i v e ,  t h a t  th e y  w ill  m e e t  w i t h  r e s i s t a n c e .  H o w e v e r ,  w e  a r c  a l s o  c o n v i n c e d  th a t  
C a n a d i a n  s o c i e ty  h a s  t h e  m a t u r i t y  a n d  o p e n n e s s  t o  w e l c o m e  a n  i n f o r m e d  d e b a t e .

- 7 -



S e n a t e  s p e c i a l  c o m m i t t e r  i n  I u  j c . a i  D m ir.s
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P a r t  I  -  G e n e r a l  O r i e n t a t i o n  

C h a p t e r  1 -  O u r  m a n d a t e

'T h a t a spec/a/ com m ittee o f (be Seriate be struck to  exam ine:
•  tbe approach taken by Canada to cannabis, its  preparations, derivatives and sim i/ar 

ryntbeticpreparations, in  context,"
•  tbe effectiveness o f ib is approach, tbe means used to  im p/em ent i t  and tbe vow .taring o f 

its  app/ication;
•  tbe re/ated o ffic ia l policies adopted fry other countries;
•  Canada s international role and obligations under U nited N ations agreements and  

conventions on narcotics, in  connection w ith cannabis, (be I Jniversal D eclaration o f 
H um an R ights and other related treaties; and

•  tb e social and health im pacts 0/  cannabis and  tbe possible consequences 0/  d iff erent 
policies;

That tie  special comm ittee consist o f five  senators, three 0/ whom sh a ll constitute a quorum ;
That the H onourable Senators Banks, Kenny, N ohn, R ossi te r and (a fifth  Senator to  be nam ed fy  
tbe C h ief G overnm ent W h ip) be nam ed to the comm ittee;
That tbe committee be authorised to send fo r  persons, papers and records, to  hear witnesses, to 
report from  tim e to tim e, and to p rin t from  day to day such papers and evidence as m o)’ be ordered 
by it;
That (he briefs and evidence beard during consideration o f B ill C-S, A n  A c t respecting tbe control 
ofcertain drugs, th eir precursors and other substances and  to  am end certain other A c ts and repeal 
tbe N arcotic C ontrol A c t in  consequence thereof, by the Standing Senate Com m ittee on L egal and  
C onstitutional A ffa irs during the 2 nd  Session o f (he 33 th  Parliam ent be referred to the com m ittee; 
That the docum ents and evidence com piled on th is m atter and the work accom plished by the Special 

Senate Com m ittee on Illeg a l D rugs during the 2nd  Session o f the 36/h P arliam ent be referred to  
tbe committee;
That the com m ittee be empowered to authorise, i f  deemed appropriate, the broadcasting on radio 
and/or television and the coverage via electronic m edia o f a ll or p a rt o f its  proceedings and /be 
inform ation i t  bolds;
That /be com m ittee present its  fn a l report no la ter than A u g u st31, 2002; a nd  th a t (he committee 
retain the pow ers necessary to pub licise itsfin d in g sfo r distribution o f(h r study contained in  its fn a l 
report fo r  3 0  days a fter the tabling o f(b a t report;
That the comm ittee be authorised, notw ithstanding customary practice, to table its  report to the 
C lerk o f the Senate i f  the Senate is not sittin g  and th a t a report so tabled be deem ed to  have been 
tabled in  the Senate. ”
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©

c a n n a b is  : Su m m a r y  r e p o r t

T h e  C o m m i t t e e 's  m a n d a t e  is  a c o n t i n u a t i o n  o f  t h e  e v o l u t i o n  o f  d r u g  le g is la t i o n  
p a s s e d  b y  t h e  P a r l i a m e n t  o f  C a n a d a  in  1 9 9 6 , t h e  C ontrolled D rugs and Substances A ct. 
W h ile  th i s  l e g is la t i o n  w a s  b e in g  s tu d i e d  b y  t h e  S u b  C o m m i t t e e  o n  B ill C - 7  o f  th e  
S t a n d i n g  C o m m i t t e e  o n  H e a l t h  o f  t h e  H o u s e  o f  C o m m o n s  in  1 9 9 4  a n d  1 9 9 5 ,  t h e  v a s t  
m a jo r i t y  o f  w i tn e s s e s  w e r e  h ig h ly  c r i t ic a l  o f  t h e  b il l .  T h e  m o s t  c o m m o n  c r i t i c i s m s  
c o n c e r n e d  t h r e e  p o in t s :  f i r s t ,  t h e  la c k  o f  b a s ic  p r i n c i p l e s  o r  a n  e x p r e s s e d  s t a t e m e n t  a s  
t o  t h e  p u r p o s e  o f  t h e  a c t ;  s e c o n d ,  t h e  f a c t  t h a t  t h e  b i l l  p e r p e t u a t e d  th e  p r o h i b i t i o n  
s y s t e m  o f  t h e  1 9 2 0 s ,  a n d  t h i r d ,  t h e  a b s e n c e  o f  a n y  e m p h a s i s  o n  h a r m  r e d u c t i o n  a n d  
p r e v e n t i o n  c r i t e r i a .  D e s p i t e  t l ic  a m e n d m e n t s  m a d e  b y  th e  S u b - C o m m i t t e e  o f  th e  
H o u s e ,  d i e  t e s t i m o n y  h e a rd  b y  th e  S e n a te  C o m m i t t e e  w a s  e q u a l ly  c r i t ic a l .  W i tn e s s e s  
n o t e d  t h a t  t h e  A c t  d id  n o t  c a t e g o r i z e  d i u g s  o n  t h e  b a s is  o f  t h e  d a n g e r s  th e y  
r e p r e s e n t e d ,  t h a t  it d id  n o t  c o n t a i n  a n y  s p e c i f i c ,  r a t i o n a l  c r i t e r i a  a n d  t h a t  i t  w a s  
i m p o s s ib l e ,  p a r t i c u la r ly  in  v ie w  o f  th e  A c t 's  c o m p le x i ty ,  t o  d e t e r m i n e  h o w  it  w o u ld  b e  
i m p l e m e n t e d  in  p r a c t i c e .  A ll  o f  t h e s e  c r i t i c i s m s  le d  t h a t  S e n a te  C o m m i t t e e  t o  "propose 
energetically' t h e  c r e a t i o n  o f  a  J o i n t  C o m m i t t e e  o f  d i e  H o u s e  o f  C o m m o n s  a n d  th e  
S e n a t e  t h a t  w o u l d  r e v ie w  a ll C a n a d i a n  d r u g  l e g i s l a t i o n ,  p o l i c i e s  a n d  p r o g r a m s .  
H o w e v e r ,  t h e  1 9 9 7  f e d e r a l  e l e c t i o n  in t e r v e n e d .  S e n a t o r  N o l i n ,  c o n v i n c e d  o f  th e  n e e d  
f o r  a c u o n  a n d  f a c e d  w i th  t h e  in a c t io n  o f  th e  H o u s e  o f  C o m m o n s ,  ta b le d  h is  f ir s t  
m o t i o n  in  1 9 9 9  -  th a t  a S e n a te  C o m m i t t e e  b e  s t r u c k  a n d  g iv e n  a  m a n d a t e  t o  e x a m in e  
t h e  l e g i s l a t i o n ,  p o l i c i e s  a n d  p r o g r a m s  o n  ille g a l d r u g s  i n  C a n a d a .  T h e  m o t i o n  w a s  
a d o p t e d  b y  t h e  S e n a te  in  A p r i l  2 0 6 0 .

H o w e v e r ,  th a t  C o m m i t t e e  w a s  d i s s o lv e d  b y  g e n e r a l  e l e c t io n  o f  O c t o b e r  2 0 0 0 ,  a n d  
w a s  r c s t r u c k  o n  M a r c h  15, 2 0 0 1 ,  w i th  a n  a m e n d e d  m a n d a t e :  t h e  s c o p e  o f  i t s  w o r k  w a s  
n o w  r e s t r i c t e d  t o  c a n n a b i s  “ in  i t s  c o n t e x t ” . W e  c h o s e  t o  i n t e r p r e t  th i s  s e n t e n c e  b r o a d ly .

C h a p t e r  2  -  O u r  W o r k

A t  t h e  C o m m i t t e e 's  p u b l i  n c a n n g s ,  th e  C h a i r  p r e s e n t e d  t h e  r e s e a r c h  p r o g r a m  as  
fo l lo w s :

'In  order to fu lly  satisfy the mandate conferred upon the committee, the committee has adopted an action 
plan. This p /an  centres around three challenges. The fir s t challenge is tha t o f knowledge. IT'e w ill be 
hearing from  a wide variety ofexperts, bothfrom  Canada and afar, from  academic settings, the police, 
legal specialists, medical specialists, the government sector and social workers. ( ...)
The second challenge, surely the most nob/e challenge, is th a t o f sharing knowledge. The committee hopes 
th a t Canadians from coast to coast w ill be able to learn and share the information that we w ill have 
collected In  order to meet th is challenge, we u id  uvrk to distribute th is knowledge and make it accessible 
to a ll. U ’e would also like  to hear the opinions o f Canadians on th is topic and in  order to do so, ur in !/ 
be holdingpublic hearings in  the spring o f2 00 0 throughout Canada.
A n d  finally, the th ird  challengefor th is committee w ill be to examine and identify1 the guidingprinciples 
on which Canada's public policy on drugs shouldbe based. "
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I n  v i e w  o f  o u r  m a n d a t e ,  i n c lu d in g  a n  o b l i g a t i o n  to  p r o v i d e  C a n a d i a n s  w i t h  
o b j e c t iv e  a n d  n g o r o u s  i n f o r m a t i o n ,  w e  h a v e  e m p h a s i z e d  r i g o u r  a n d  o p e n n e s s  
t h r o u g h o u t  t h e  e n t i r e  p r o c e s s ,  a n  a p p r o a c h  t h a t  w a s  a ll t h e  m o r e  i m p o r t a n t  a s  o p i n i o n s  
o n  all s id e s  o f  t h e  i l le g a l  d r u g s  i s s u e  a r e  s t r o n g  a n d  o f t e n  c a te g o r i c a l .  B u t  r i g o u r  is  n o t  
e n o u g h .  F o r  d i e  i n f o r m a t i o n  t o  r e a c h  C a n a d i a n s ,  w e  c o u l d  n o t  r e s e r v e  i t  f o r  o u r  
e x c lu s iv e  u s e ,  h e n c e  t h e  s e c o n d  p n n d p l c  t h a t  g u i d e d  u s : o p e n n e s s .  F r o m  th e  o u t s e t ,  w e  
in s i s t e d  t h a t  a ll o u r  w o r k  b e  m a d e  a v a i la b le  a s  s o o n  a s  p o s s i b l e  o n  o u r  W e b  s i t e  a n d  w e  
e n t e r e d  i n t o  d i r e c t  d ia lo g u e  w i th  o u r  f e l lo w  c i t i z e n s  a s  w e l l  a s  w i th  e x p e r t s .

T h e  C o m m i t t e e  a p p r o v e d  a r e s e a r c h  p r o g r a m  d iv id e d  i n t o  f iv e  m a j o r  a x e s  o f  
k n o w le d g e ,  s u b  d iv id in g  e a c h  o n e  i n t o  s p e c i f i c  i s s u e s :

y  the  so c io -h is to n ca l, geopolitical, an th ro p o lo g ica l, crim inolog ical and  eco n o m ic  issues 
o f  th e  use and  regulauon o f  cannabis; 

y  th e  m edical and  pharm acological aspec ts  o f  th e  co n su m p tio n , use and  regulation o f  
cannab is;

y  the  legal aspec ts  from  a national perspec tive ; 
y  the  legal an d  political issues in an in te rn a tio n a l perspec tive ; and 
y  the  eth ical issues and  C anadians ' m o ra l and  b ehav iou ra l s tandards.

I n  a n  a t t e m p t  t o  a n s w e r  th e s e  q u e s t i o n s  in  t h e  m o s t  e f f e c t iv e  a n d  e c o n o m ic a l  
m a n n e r  p o s s i b l e ,  t h e  C o m m i t t e e  a g r e e d  t o  p e r f o r i n  t w o  t a s k s  c o n c u r r e n t l y :  c o n d u c t  a 
r e s e a r c h  p r o g r a m  a n d  h e a r  e x p e r t  w i t n e s s e s - c o m p l c m e n t a r y  a c t iv i t i e s .  W e  a s k e d  th e  
P a r l i a m e n ta r y  R e s e a r c h  B r a n c h  a n d  o t h e r  r e s e a r c h e r s  t o  p r o d u c e  s y n th e s e s  a n d  
a n a ly s e s  o f  th e  r e l e v a n t  l i t e r a tu r e .  I n  a ll, t h e  C o m m i t t e e  r e c e iv e d  2 3  r e p o r t s  a n d  
b e n e f i t e d  f r o m  s u m m a r i e s  o f  w o r k  c o n d u c t e d  in  o t h e r  c o u n t r i e s ,  i n c l u d i n g  a t t e n d a n c e  
a t  i n t e r n a t i o n a l  c o n f e r e n c e s .  In  a ll, t h e  C o m m i t t e e  h e ld  m o r e  t h a n  4 0  d a y s  o f  p u b l i c  
h e a r in g s  in  O t t a w a  a n d  10  o t h e r  C a n a d i a n  c o m m u n i t i e s ,  h e a r in g  m o r e  th a n  
1 0 0  w i t n e s s e s  f r o m  all b a c k g r o u n d s ,  f r o m  a c r o s s  C a n a d a  a n d  a b r o a d .

T h e  s e c o n d  c o m p o n e n t  o f  o u r  p r o g r a m  o f  w o r k  w a s  t o  e x a m in e  p u b l i c  o p i n i o n .  
T h a t  m e a n t  w e  h a d  tw o  c lo s e ly  r e l a t e d  r e s p o n s i b i l i t i e s .  T h e  f i r s t  w a s  a d u t y  t o  i n f o r m ,  
i n d e e d ,  t o  e d u c a t e .  W e  h o p e  t h o s e  w h o  a r e  o f f e n d e d  b y  t h a t  t e r m  w ill p a r d o n  o u r  
p r e s u m p t i o n ,  b u t  w e  a r e  c o n v in c e d  t h a t  o n  p u b l i c  p o l i c y  t o p i c s  t h a t  a r e  s o c ie ta l  i s s u e s ,  
i t  is  t h e  d u t y  o f  p o l i t ic a l  le a d e r s  t o  t r a n s m i t  i n f o r m a t i o n  t h a t  e d u c a t e s ,  n o t  m e r e ly  
c o n v i n c e s .  T h e  le v e l  o f  k n o w le d g e  a b o u t  d r u g s ,  e v e n  a b o u t  c a n n a b i s ,  p e r h a p s  t h e  b e s t  
k n o w n  d r u g ,  is  o f t e n  l im i te d  a n d  c l o u d e d  b y  m y t h .  O u r  s e c o n d  r e s p o n s ib i l i t y  in  ta k in g  
p u b l i c  o p i n i o n  i n t o  a c c o u n t  w a s  to  g o  o u t  a n d  d i s c o v e r  i t .  W e  d id  s o  in  t h r e e  w a y s . W e  
p u b l i c i z e d  o u r  w o r k  a s  w id e ly  a n d  a s  o p e n l y  a s  p o s s i b l e  t o  e n a b le  e v e r y o n e  to  le a r n  
a b o u t  it a n d  r e a c t  t o  it. M a n y  c h o s e  t o  w r i t e  u s ,  a l t h o u g h  th e y  w e r e  r e la t iv e ly  fe w  
c o m p a r e d  w i t h  th e  n u m b e r  o f  p e o p l e  in  th i s  c o u n t r y .  W e  c o m m i s s i o n e d  a  q u a l i t a t i v e  
p u b l i c  o p i n i o n  s tu d y .  T h e  f o c u s  g r o u p s  c o n d u c t e d  a c r o s s  t h e  c o u n t r y  a s  p a r t  o f  t h a t  
s t u d y  a r e  d e s c r i b e d  in  d e ta i l  in  C h a p t e r  10 . W e  a l s o  h e ld  p u b l i c  h e a r i n g s  in  e ig h t
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c o m m u n i t i e s  a c r o s s  t h e  c o u n t r y ,  e n a b l in g  c i t i z e n s  t o  c o m e  a n d  te l l  u s  w h a t  th e y  
t h o u g h t ,  w h a t  th e y  k n e w  a n d  w h a t  th e y  h a d  e x p e r i e n c e d .

I n  o i d e r  t o  b e  a b le  t o  i n t e r p r e t  a ll  th i s  k n o w le d g e  a n d  c o m e  to  c o n c l u s i o n s  a n d  
r e c o m m e n d a t i o n s ,  t h e  t h i r d  c o m p o n e n t  o f  o u r  w o r k  f o c u s s e d  o n  g u i d i n g  p r in c ip le s .

C h a p t e r  3  -  G u i d i n g  p r i n c i p l e s

I t  h a s  n o w  b e e n  t h i r t y  y e a r s  s in c e  t h e  R o y a l  C o m m i s s i o n  o f  I n q u i r y  o n  th e  
N o n - M e d i c a l  U s e  o f  D r u g s ,  th e  i^e D a m  C o m m i s s i o n ,  s t u d i e d  i s s u e s  s im i la r  to  t h o s e  
w e  a r c  s tu d y in g  to d a y .  I t s  r e p o r t  o n  c a n n a b i s ,  w h o s e  s c i e n t i f i c  c o n c l u s i o n s  o n  th e  
e f f e c t s  o f  t h e  d r u g  w e r e  g e n e r a l ly  a c c e p t e d  b y  all m e m b e r s  o f  d i e  C o m m i s s i o n ,  le d  t o  
th r e e  r e p o r t s :  a m a jo r i t y  r e p o r t  b y  t h r e e  o f  t h e  m e m b e r s ,  a n d  tw o  m i n o r i t y  r e p o r t s .  
E a c h  e x p r e s s e d  a d i f f e r e n t  c o n c e p t  o f  th e  r o l e  o f  th e  S t a te  a n d  o f  c r im in a l  la w , a n d  th e  
r o l e s  o f  s c i e n c e  a n d  e t h i c s  in  th e  c h o i c e s  t h a t  h a d  t o  b e  m a d e .  H a v i n g  e x a m in e d  e a c h  o f  
th e s e  s u b j e c t s ,  w c  h a v e  e le c te d  t o  s e t  d o w n  th e  g u id in g  p r i n c ip l e s  t h a t  c la r ify  th e  
c o n c e p t  w c  h a v e  o f  d ie  r o l e s  th a t  th e  s la te ,  c n m i n a l  la w , s c i e n c e  a n d  e th ic s  m u s t  p la y  in  
th e  d e v e l o p m e n t  o f  a p u b l i c  p o l i c y  o n  c a n n a b i s .

E t h i c a l  c o n s i d e r a t i o n s  ta k e  u s  t h r o u g h  w h a t  is , th a t  is  t h e  r e a lm  o f  f a c ts ,  t o  th e  
r e a lm  o f  w h a t  s h o u ld  b e ,  w h a t  w o u ld  b e  d e s i r a b l e ,  m o v i n g  f r o m  r e c o g n i z e d  f a c ts  t o  
s t a n d a r d s ,  t h e n  m o r e  i m p o r t a n d y  t o  v a lu e s  a n d  f in a l ly  t o  t h e  m e a n s  o f  p a s s i n g  o n  a n d  
a b o v e  a ll im p le m e n t in g  t h e s e  v a lu e s .  T h i s  is  w h y  e th i c s  w a s  o u r  f i r s t  s u b je c t .  A s  a 
g u id e l in e ,  w e  h a v e  a d o p t e d  t h e  p r i n c ip l e  d i a t  a n  e th ic a l  p u b l i c  p o l ic y  o n  ille g a l d r u g s ,  
a n d  o n  c a n n a b i s  in  p a r t i c u l a r ,  m u s t  p r o m o t e  r e c i p r o c a l  a u t o n o m y  b u i l t  t h r o u g h  a  
c o n s t a n t  e x c h a n g e  o f  d i a l o g u e  w i t h i n  t h e  c o m m u n i t y .

W e  a lw a y s  f in d  o u r s e lv e s  in  p a r a d o x ic a l  s i t u a t i o n s  w h e r e ,  t o  a  c e r t a in  d e g r e e ,  e a c h  
p e r s o n  h a s  t h e  f r e e  w ill  t o  m a k e  d e c i s io n s  a n d  m a k e s  f r e e  d e c i s i o n s  f o r  h im s e l f ,  w h i le  a t 
t h e  s a m e  t im e  r u le s  a r c  e s t a b l i s h e d  in  o r d e r  t o  r e g u l a t e  i n t e r a c t i o n  w i t h  o t h e r s ,  a 
c o m p l e x  a n d  m o r e  o r  le s s  f o r m a l ,  b u t  a p p r o p r i a t e  a p p r o a c h .  T h e  g o a l  o f  g o v e r n a n c e  is  
f r e e d o m ,  a n d  n o t  c o n t r o l .  I t  is  a q u e s t i o n  o f  d e f in in g  th e  g o a l s  o f  s o c ie ty  th r o u g h  
p o l i c i e s  a n d  p r o g r a m s  o f  a c t i o n  t h a t  a r e  t h e n  i m p l e m e n t e d  t h r o u g h  s y s te m s  a n d  
p r o c e s s e s  a n d  u p h e ld  b y  t h o s e  w h o  g o v e r n  t h a t  p e r m i t s  th e  e n c o u r a g e m e n t  a n d  
a f f i r m a t i o n  o f  t h o s e  g o a ls  f o r  h u m a n  a c t i o n .  T h e  la w , a s  a v e h ic le  o f  c h o ic e  o f  
g o v e r n a n c e ,  d o e s  n o t  m e r e ly  e x p r e s s  r u l e s  o r  l i m i t a t i o n s  p a s s e d  f o r  t h e  b e n e f i t  o f  a n d  
o n  b e h a l f  o f  c i t i z e n s ,  b u t  s e e k s  a  r e c i p r o c a l  p r o c e s s  o f  b u i l d i n g  s o c ia l  r e l a t i o n s h ip s  
t h r o u g h  w h ic h  p e o p l e ,  c i t i z e n s  a n d  g o v e r n m e n t s ,  c a n  c o n s t a n t l y  a d ju s t  t h e i r  
e x p e c t a t i o n s  o f  b e h a v io u r .  W e  t h e r e f o r e  a c c e p t  a s  a g u i d i n g  p r i n c i p l e  f o r  g o v e r n a n c e  
th a t  a l l  o f  t h e  m e a n s  t h e  S t a t e  h a s  a t  i t s  d i s p o s a l  m u s t  w o r k  t o w a r d s  f a c i l i t a t i n g  
h u m a n  a c t i o n ,  p a r t i c u l a r l y  t h e  p r o c e s s e s  a l l o w i n g  f o r  t h e  b u i l d i n g  o f  
a r r a n g e m e n t s  b e t w e e n  g o v e r n m e n t  o f  t h e  c i t i z e n r y  a n d  g o v e r n a n c e  o f  t h e  s e l f .

O n  th e  w h o le ,  th e  le g a l b a s i s  o f  t h e  c r im in a l  la w  is w e a k  w h e r e  t h e  p r e s c r ib e d  
s t a n d a r d  f i r s t ,  d o e s  n o t  c o n c e r n  a r e l a t i o n s h i p  w i t h  o t h e r s  a n d  w h e r e  t h e  c h a r a c te r i s t i c s  
o f  th e  r e l a t i o n s h i p  d o  n o t  e s t a b l i s h  a v i c t im  a n d  a  p e r p e t r a t o r  a b le  t o  r e c o g n i z e  h i s / h e r



a c t i o n s ;  s e c o n d ,  h a s  t o  f in d  i t s  j u s t i f i c a t i o n  o u t s i d e  f u n d a m e n t a l  s o c ia l  r e l a t i o n s h i p s ;  
a n d  th i r d ,  r e s u l t s  in  t h e  f o r m  o f  e n f o r c e m e n t ,  t h e  h a r m f u l  e f f e c t s  o f  w h ic h  u n d e r m i n e  
a n d  c h a l le n g e  t h e  v e r y  l e g i t im a c y  o f  t h e  la w . W h e r e  c r im in a l  la w  is  i n v o l v e d  in  t h e s e  
is s u e s ,  th e  v e ry  s t a n d a r d  p r e s c r i b e d  b y  th e  la w  t u r n s  t h e  p e r p e t r a t o r  i n t o  t h e  v i c t i m  a n d  
t r i e s  t o  p r o t e c t  h im  f r o m  h im s e l f ,  s o m e t h i n g  i t  c a n  d o  o n ly  b y  p r o d u c u i g  a 
n e v e r  e n d in g  s t r e a m  o f  k n o w l e d g e  t h a t  r e m a in s  c o n s t a n d y  o u t  o f  h is  r e a c h .  I n  th i s  
c o n t e x t  o n l y  o f f e n c e s  i n v o l v i n g  s i g n i f i c a n t  d i r e c t  d a n g e r  t o  o t h e r s  s h o u l d  b e  
m a t t e r s  o f  c r i m i n a l  la w .

T h e  C o m m i t t e e ’s R e p o r t  - e s p e c ia l ly  d ie  s e c o n d  p a r t  - p u t s  g r e a t  e m p h a s i s  o n  
r e s e a r c h - b a s e d  k n o w le d g e .  T h i s  f o c u s  is  a n  a t t e m p t  t o  d o  ju s t i c e  t o  t h e  k n o w le d g e  t h a t  
h a s  b e e n  d e v e l o p e d  o v e r  t h e  p a s t  f e w  d e c a d e s .  W e  c o n s i d e r e d  i t  i m p o r t a n t  a n d  i n d e e d  
n e c e s s a r y  t o  g iv e  it d e t a i l e d  c o n s i d e r a t i o n .  I n d e e d ,  th e  C o m m i t t e e  r e c o m m e n d s  t h a t  th e  
d r i v e  to  a c q u i r e  k n o w l e d g e  o n  s p e c i f i c  i s s u e s  w e  d e e m  i m p o r t a n t  b e  c o n t i n u e d .  W e  d o  
n o t  c la im , h o w e v e r ,  t o  h a v e  a n s w e r e d  th e  f u n d a m e n t a l  q u e s t i o n  o i  w h y  p e o p l e  
c o n s u m e  p s v c h o a c t i v e  s u b s t a n c e s ,  s u c h  a s  a lc o h o l ,  d r u g s  o r  m e d ic a t io n .  W c  w e r e  
i n d e e d  s u r p n s e d ,  g iv e n  th e  q u a n t i t y  o f  s t u d i e s  c o n d u c t e d  e a c h  y e a r  o n  d r u g s ,  t h a t  th i s  
a r e a  h a s  n o t  b e e n  c o v e r e d  I t  i s  a lm o s t  a s  i f  th e  q u e s t  f o r  a n s w e r s  t o  te c h n ic a l  q u e s t i o n s  
h a s  c a u s e d  s c i e n c e  t o  lo s e  s i g h t  o f  t h e  b a s ic  is s u e !

S c ie n t i f ic  k n o w le d g e  c a n n o t  r e p la c e  e i t h e r  p e r s o n a l  r e f l e c t i o n  o r  t h e  p o l i t ic a l  
d e c i s io n - m a k in g  p r o c e s s .  I t  s u p p o r t s  t h o s e  p r o c e s s e s ,  s c i e n c e ’s  g r e a t e s t  c o n t r i b u t i o n  to  
p u b l i c  d r u g  p o l ic y .  O u r  g u i d i n g  p r i n c ip l e  is  th a t  s c i e n c e ,  w h i c h  m u s t  c o n t i n u e  t o  
e x p l o r e  s p e c i f i c  a r e a s  o f  k e y  i s s u e s  a n d  r e f l e c t  o n  o v e r a r c h i n g  q u e s t i o n s ,  
s u p p o r t s  t h e  p u b l i c  p o l i c y  d e v e l o p m e n t  p r o c e s s .

I h e s e  p r i n c i p l e s  h a v e  g u id e d  o u r  i n t e r p r e t a t i o n  o f  th e  a v a i la b le  i n f o r m a t i o n  a s  
w e l l  as o u r  c h o i c e  o f  r e c o m m e n d a t i o n s ;  th e  r e a d e r  s h o u l d  a lw a y s  k e e p  t h e m  in  m i n d  
w h e n  r e a d i n g  o u r  r e p o r t .

Se n a t e  s pe c ia l  c o m m it t e e  o n  Il l e g a l  D r u g?
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C h a p t e r  4  -  A  c h a n g i n g  c o n t e x t

T h is  c h a p t e r  p u t s  t h e  C o m m i t t e e 's  w o r k  in  c o n t e x t .  I n  r e c e n t  y e a r s ,  in  f a c t ,  in  th e  
p a s t  fe w  m o n t h s ,  e v e n t s  o f  s o m e  s ig n i f i c a n c e  h a v e  t a k e n  p la c e ;  s o m e  d i r e c t l y  l in k e d  to  
i l le g a l  d r u g s ,  o t h e r s  f a r  r e m o v e d  f r o m  th e m .  O b v i o u s l y ,  S e p t e m b e r  11 c o m e s  to  m i n d .  
I n  s o c ia l  a n d  p o l i t i c a l  t e r m s ,  t h e  c la im s  o f  m e d ic a l  u s e r s ,  o f  r e c r e a t i o n a l  u s e r s ,  w i th in  
t h e  c h a n g in g  c o n t e x t  o f  d r u g  u s e  a n d ,  m o r e  g e n e r a l ly ,  i n t e r - g e n e r a t i o n a l  c o n f l i c t ,  h a v e  
t o  b e  t a k e n  i n t o  a c c o u n t .  L e g i s l a t i o n  p a s s e d  in  t h e  a f t e r m a t h  o f  S e p t e m b e r  1 1 , s o m e  
p r o v i s i o n s  o f  w h i c h  c o u l d  a f f e c t  p o l i c e  d r u g  i n v e s t i g a t i o n s ,  t h e  f ig h t  a g a i n s t  o r g a n i z e d  
c r i m e  a n d  t h e  t r i a l  o f t h e  H e l l s  A n g e l s  in  Q u e b e c ,  m u s t  a l s o  b e  t a k e n  i n t o  a c c o u n t .  I n  
le g a l  t e r m s ,  c o u r t  d e c i s i o n s  h a v e  h a d  a d i r e c t  e f f e c t  o n  m e d ic a l  u s e  a n d  a d e c i s io n  wall 
b e  r e n d e r e d  in  t h e  n e x t  f e w  m o n t h s  b y  t h e  S u p r e m e  C o u r t  o n  r e c r e a t i o n a l  u s e .  In  
i n t e r n a t i o n a l  t e r m s ,  th e  f r a g i l i ty  o f  t h e  U N D C P  a n d  th e  d e v e l o p m e n t  o f  a c o n t i n e n t a l  
d r u g  p o l ic y  f o r  t h e  A m e r i c a s  a r e  r e l e v a n t  t o  a n  u n d e r s t a n d i n g  o f  c e r t a in  i s s u e s  th a t  m a y  
e v e n  o v e r d e t c r m i n e  n a t i o n a l  p o l ic y .  F in a l ly ,  g lo b a l i z a t i o n  a n d  t h e  m o r e  e x t r e m e  f o r m s
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o f  e c o n o m i c  l i b e r a l i s m  h a v e  l ie e n  f a c to r s  t o o ,  p r im a r i ly  in  w e s t e r n  s o c i e t i e s  b u t  
w o r ld w id e  a s  w e ll ,  in  t h e  i n c r e a s e  o f  a d d i c t i v e  b e h a v i o u r s ,  b e  th e y  th e  u s e  o f  d r u g s  o r  
o t h e r  s u b s f i r  i te s  f o r  s o c ia l  life .

P a r t  U  -  C a n n a b i s ; E f f e c t s ,  t y p e s  o f  u s e ,  a t t i t u d e s  

C h a t t e l  5 -  C a n n a b i s : f r o m  p l a n t  t o  j o i n t

f h i s  c h a p t e r  f i r s t  d e s c r ib e s  th e  c a n n a b i s  p l a n t  a n d  th e  v a r io u s  f o r m s  in  w h ic h  it 
b e c o m e s  a c o n s u m e !  d r u g .  W e  t h e n  t a k e  a b r i e f  l o o k  a t  t h e  g e o g r a p h i c a l  o r i g i n  o f  th e  
c a n n a b is  o l a n t  a n d  th e  r o u t e s  a lo n g  w h i c h  it c i r c u la te s  in  t h e  m o d e r n  w o r ld ,  n o t i n g  a t 
th e  s a m "  r im e  c u r r e n t  m o d e s  o f  p r o d u c t i o n  ( s o i l - b a s e d  a n d  h y d r o p o n i c )  t h a t  h a v e  
d e v e l o p e d  in  c e r t a i n  r e g i o n s  o f  C a n a d a .  W e  t h e n  d e s c r i b e  t h e  p h a r m a c o k i n e t i c s  o f  th e  
c a n n a b r  p l a n t ,  in  p a r t i c u l a r  its  m a in  a c t iv e  i n g r e d i e n t s ,  a n d  t h e i r  m e t a b o l i s m  in  th e  
b o d y .

A v a i la b le  i n f o r m a t i o n  o n  c a n n a b i s  m a r k e t s  is  w e a k  a n d  c o n t r a d i c t o r ) ’. S in c e  1 9 9 7 , 
th e  R .M P ’s  a n n u a l  r e p o r t s  o n  d r u g s  s u g g e s t  th a t  8 0 0  t o n s  o f  c a n n a b i s  c i r c u la te  in  
C a n a d a  e a c h  y e a r .  Y e t ,  m a n y  p e o p l e  t o l d  u s  t h a t  c a n n a b i s  p r o d u c t i o n  h a s  in c r e a s e d  
s ig n  ic a n t ly  a n d  t h a t  c a n n a b i s  h a s  b e c o m e  m o r e  a v a i la b le  t h a n  e v e r  in  t lu s  c o u n t r y .  
D ?  i o n  t l i c  e c o n o m i c  v a lu e  o f  t h e  c a n n a b i s  m a r k e t  a r c  n o  m o r e  r e l ia b le .  W c  n o t e d  
tlu :

y  T h e  s iz e  o f  t in  n a t io n a l  p r o d u c t io n  h a s  s ig n if ic a n tly  in c re a s e d , a n d  it is e s t im a te d  th a t 
5 0 %  o f  c a n n a b is  a v a ila b le  in  C a n a d a  is n o w  p r o d u c e d  in  th e  c o u n try ,  

y  T h e  m a in  p r o d u c e r  p ro v in c e s  a rc  B r it is h  C o lu m b ia ,  O n ta r io  a n d  Q u e b e c ,  
y  E s t im a te s  o f  th e  m o n e ta r y  v a lu e  o f  th e  c a n n a b is  m a rk e t  a rc  u n re lia b le . F o r  e x a m p le ,  

i f  4 0 0  to n s  a rc  g r o w n  yearly  in  C a n a d a ,  a t a s t r e e t  v a lu e  o f  $ 2 2 5  p e r  o u n c e ,  th e  to ta l 
v a lu e  o f  th e  C a n a d ia n  p r o d u c u o n  w o u ld  b e  le ss  th a n  $6  b il lio n  p e r  y e a r, le ss  th a n  th e  
o f t e n  q u o te d  v ;d u c  o f  th e  B C  m a rk e t  a lo n e ; 

y  A n  u n k n o w n  p r o p o r t i o n  o f  n a U o n a l p r o d u c d o n  is e x p o r te d  to  th e  U n i te d  S ta te s ; a n d  
y  A  p o r t io n  o f  p r o d u c d o n  is c o n tr o l le d  by  o rg a n iz e d  c r im e  e le m e n ts .

W e  h e a r d  m a n y  a l a r m i s t  c o m m e n t s  o n  th e  in c r e a s e d  le v e l  o f  a c t i v e  i n g r e d i e n t  
( T H C )  in  c a n n a b i s ,  h o w e v e r ,  it is  c u r r e n t l y  im p o s s ib l e  t o  e s t im a te  d ie  a v e r a g e  c o n t e n t  
o f  c a n n a b i s  a v a i la b le  i n  t h e  m a r k e t .  M o r e  s o p h i s t i c a t e d  g r o w in g  m e t h o d s  h a v e  lik e ly  
c o n t r i b u t e d  t o  i n c r e a s i n g  t h e  T H C  c o n c e n t r a t i o n .  W c  o b s e r v e d  th a t :

y  I n  its  n a tu ra l  s ta te ,  c a n n a b is  c o n ta in s  b e tw e e n  0 .5 %  a n d  3 %  T H C .  S o p h is t ic a te d  
g ro w in g  m e th o d s  a n d  g e n e tic  p ro g re s s  h a v e  m a d e  it p o s s ib le  to  in c re a se  T H C  
c o n t e n t  in  r e c e n t  y e a rs , b u t  it is  im p o s s ib le  to  e s t im a te  th e  a v e ra g e  c o n te n t  o f  
c a n n a b is  a v a ila b le  in  th e  m a rk e t ;  i t  is  r e a s o n a b le  to  c o n s id e r  th a t  c o n te n t  v a n e s  
b e tw e e n  6 %  a n d  3 1 % .
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y  T H C  is  fa t s o lu b le  a n d  read ily  s p re a d s  in  th e  in n e r v a te d  tis s u e s  o f  th e  b ra in ,  it re a c h e s  
a p e a k  in  th e  b lo o d  p la s m a  in  less th a n  n in e  m in u te s  a n d  falls t o  a p p ro x im a te ly  5 %  
a f te r  o n e  h o u r

y  T h e  b o d y  is s lo w  to  e lim in a te  T H u  and  in a c tiv e  T H C  m e ta b o l i te s  can  b e  d e te c te d  in  
u r in e  u p  to  2 7  d a y s  a f te r  u se  in  th e  ca se  o f  te g u la r  u s e rs .

y  P s y c h o a c t iv e  e f fe c ts  g e n e ra lly  la s t tw o  to  th r e e  h o u r s  a n d  m a y  la s t as m a n y  as five  to  
s e v e n  h o u rs  a f te r  u se .

C h a p t e r  6  -  U s e r s  a n d  u s e s : f o r m ,  p r a c t i c e ,  c o n t e x t

W h o  u s e s  c a n n a b is ?  H o w  d o  th e  p a t t e r n s  o f  u s e  in  C a n a d a  c o m p a r e  t o  t h o s e  in  
o t h e r  c o u n t r i e s ?  I n  w h a t  c o n t e x t  is  c a n n a b i s  u s e d ?  W h y ?  W h a t  p o p u l a t i o n s  a r e  m o s t  
v u ln e r a b l e ?  W h a t  a r c  th e  s o c ia l  c o n s e q u e n c e s  o f  c a n n a b i s ,  s p e c i f ic a l ly  o n  d e l in q u e n c y  
a n d  c r im in a l  b e h a v i o u r ?  M o s t  i m p o r t a n t ,  w h a t  t r a j e c t o r i e s  d o  c a n n a b i s  u s e r s  f o l lo w ,  
s p e c i f ic a l ly  w i th  r e s p e c t  t o  c o n s u m p t i o n  o f  o t h e r  d r u g s ?

A t th e  v e r y  le a s t ,  p a r t i a l  a n s w e r s  to  th e s e  q u e s t i o n s  a r c  p r e r e q u i s i t e  t o  e s t a b l i s h in g  
p o l i c y  o n  a s u b s t a n c e  I n  C a n a d a ,  k n o w le d g e  o f  p a t t e r n s  a n d  c o n t e x t s  o f  c a n n a b i s  u s e  
v e r g e s  o n  th e  a b y s m a l .  In  t h e  e a r ly  1 9 8 0 s , th e  U S A , th e  U n i t e d  K i n g d o m ,  a n d  A u s tr a l ia  
i n t r o d u c e d  m o n i t o r i n g  s y s te m s  f u r  th e  g e n e r a l  p o p u l a t i o n  a n d  th e  s t u d e n t  p o p u la t i o n .  
I n  t h e  la s t  f iv e  y e a r s ,  a n u m b e r  o f  E u r o p e a n  c o u n t r i e s  h a v e  i n t r o d u c e d  d a ta  c o l l e c t io n  
s y s te m s  a s  p a r t  o f  t h e  E u r o p e a n  M o n i t o r i n g  C e n t r e  f o r  D r u g s  a n d  D r u g  A d d i c t i o n  
( E M C D D A ) .  C a n a d a ,  h y  c o n t r a s t ,  h a s  e a r n e d  o u t  o n ly  t w o  e p id e m io lo g ic a l  g e n e r a l  
p o p u l a t i o n  s u r v e y s  s p e c i f i c  t o  d r u g s  (in  1 9 8 9  a n d  1 9 9 4 ) ,  a n d  o n ly  s o m e  p r o v in c e s  
c i n d u c t  s u r v e y s  o f  t h e  s t u d e n t  p o p u l a t i o n ,  u s in g  d i f f e r e n t  m e t h o d s  a n d  i n s t r u m e n t s  
t h a t  p r e c l u d e  d a t a  c o m p a r i s o n  F u r t h e r m o r e ,  f e w  s o c io lo g i c a l  o r  a n t h r o p o l o g i c a l  
s t u d i e s  a r e  c o n d u c t e d  o n  t h e  c i r c u m s t a n c e s  o r  c o n t e x t  o f  il le g a l d r u g  u s e ,  s p e c if ic a l ly  
f o r  c a n n a b i s .  I h e  r e s u l t  is t h a t  o u r  p o o l  o f  k n o w le d g e  o n  u s e r s  a n d  c h a r a c t e r i s t i c s  o f  
u s e  is s o r e ly  la c k in g .

W e  h a v e  n o  e x p l a n a t i o n  f o r  th i s  s i t u a t i o n ,  a t  le a s t  n o  s a t i s f a c t o r y  e x p la n a t io n .  In  
th e  1 9 7 0 s ,  f o l l o w i n g  u p  o n  t h e  w o r k  d o n e  b y  th e  L e  D a i n  C o m m i s s i o n ,  C a n a d a  c o u ld  
h a v e  s e t  u p  a t r e n d  m o n i t o r i n g  s y s te m .  In  th e  1 9 8 0 s ,  w h e n  C a n a d a ’s A n t i - D r u g  
S t r a te g y  w a s  a d o p t e d ,  t o  w h i c h  d ie  f e d e r a l  g o v e r n m e n t  a l l o c a t e d  $ 2 1 0 M  o v e r  f iv e  y e a r s ,  
a  d a ta  c o l l e c t io n  s y s te m  c o u ld  w e ll h a v e  b e e n  c r e a te d .  T h e  f a c t  t h a t  i t  w a s  n o t  c o u ld  b e  
d u e  t o  a n  a b s e n c e  o f  l e a d e r s h i p  o r  v i s io n ,  a f e a r  o f  k n o w i n g ,  t h e  d iv i s io n  o f  p o w e r s  
a m o n g  l e v e l s  o f  g o v e r n m e n t ,  o r  th e  a b s e n c e  o f  a s o c io - l e g a l  r e s e a r c h  t r a d i t i o n  w i th in  
th e  d e p a r t m e n t s  r e s j  o n s ib le  f o r  ju s t ic e  a n d  h e a l th .  I n  f a c t ,  a ll o f  th e  a b o v e  a rc  p r o b a b le  
f a c to r s .  W h a t e v e r  th e  c a s e ,  i t  is  o u r  c o n t e n t i o n  d i a t  th i s  s i t u a t i o n ,  u n a c c e p ta b l e  b y  
d e f i n i t i o n ,  r e q u i r e s  t im e ly  r e m e d ia l  a c t i o n .  W e  m u s t  r e s ig n  o u r s e l v e s  t o  w o r k in g  w i th  
t h e  s c a r c e  C a n a d i a n  d a t a  a v a i la b l e ,  a n d ,  m o r e  s ig n i f i c a n t ly ,  t h e  v i r tu a l ly  n o n - e x i s te n t  
c o m p a i a b l c  d a ta .  W e  w ill  a l s o  lo o k  a t  s t u d i e s  a n d  d a t a  f r o m  o t h e r  c o u n t r i e s .
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CANNABt s : S u m m a r y  r k p q e t

H ie  c h a p t e r  is  d iv id e d  i n t o  f o u r  s e c t io n s .  T h e  f i r s t  c o v e r s  c o n s u m p t i o n  p a t t e r n s  
m  th e  p o p u l a t i o n  a s  a w h o l e ,  th e n  s p e c i f ic a l ly  in  t h e  1 2 - 1 8  y e a r  a g e  g r o u p  a n d  c o m p a r e s  
t h e  p a t t e r n s  in  v a r io u s  c o u n t r i e s .  I n  t h e  a d u l t  p o p u l a t i o n  w e  o b s e r v e d  th a t :

y  T h e  e p id e m io lo g ic a l  d a ta  a v a ilab le  in d ic a te s  th a t  c lo s e  to  3 0 %  o f  th e  p o p u la t io n  
(1 2  lo  64  y e a rs  o ld )  h a s  u s e d  c a n n a b is  a t  le a s t  o n c e ;  

r  A p p r o x im a te ly  2  m illio n  C a n a d ia n s  o v e r  a g e  18 h a v e  u s e d  c a n n a b is  d u n n g  th e  
p re v io u s  12 m o n th s ,  a p p ro x im a te ly  6 0 0 ,0 0 0  h a v e  u s e d  it d u n n g  th e  p a s t m o n th ,  a n d  
a p p ro x im a te ly  1 0 0 ,0 0 0  u se  it da ily . A p p ro x im a te ly  1 0 %  u s e d  c a n n a b is  d u r in g  th e  
p r e v io u s  y e a r; a n d  

>  U s e  is h ig h e s t  b e tw e e n  th e  ag es  o f  16 a n d  24.
F o r  y o u t h  in  th e  1 2 - 1 7  a g e  g r o u p ,  w c  o b s e r v e d  th a t :
a* C a n a d a  w o u ld  a p p e a r  to  h a v e  o n e  o f  th e  h ig h e s t  ra te s  o f  c a n n a b is  u se  a m o n g  y o u th s ;  
'*• A p p ro x im a te ly  1 m illio n  w o u ld  a p p e a r  t o  h a v e  u s e d  c a n n a b is  in  th e  p re v io u s  

12 m o n th s ,  7 5 0 ,0 0 0  in  th e  las t m o n th  a n d  2 2 5 ,0 0 0  w o u ld  a p p e a r  m a k e  d a ily  u se ; a n d  
y  T h e  a v e ra g e  ag e  o f  in t r o d u c t io n  to  c a n n a b is  is 15.

T h e  s e c o n d  s e c t i o n  l o o k s  a t w h a t  w e  k n o w  a b o u t  r e a s o n s  f o r  a n d  d e ta i l s  o n  u s e ,  
i n c lu d in g  o r i g in s  a n d  c u l tu r a l  d i f f e r e n c e s .  T h e  t h i r d  s e c t i o n  d e a l s  s p e c i f ic a l ly  w i th  
c a n n a b i s  u s e r  t r a j e c to r i e s ,  in c lu d in g  e s c a la t io n .  W e  h a v e  o b s e r v e d  th e  f o l lo w in g :

'r  M o s t e x p e r im e n te r s  s to p  u s in g  c a n n a b is ;
y  R e g u la r  u s e rs  w e re  g e n e ra lly  in t r o d u c e d  to  c a n n a b is  a t a y o u n g e r  age. L o n g - te rm  

u s e r s  m o s t  o f te n  h a v e  a tr a je c to r y  in  w h ic h  u s e  r ise s  a n d  falls; 
y  L o n g - te r m  re g u la r  u s e rs  e x p e r ie n c e  a p e r io d  o f  h e a v y  u s e  in  th e i r  ea r ly  2 0 s; 
y  M o s t  b n g - te r m  u s e rs  in te g ra te  th e ir  u s e  i n to  th e i r  fam ily , so c ia l a n d  o c c u p a t io n a l  

a c t iv i t ie s ;  a n d
y  C a n n a b is  i t s e l f  >s n o t  a c a u s e  o f  o th e r  d r u g  u se . In  th i s  s e n s e ,  w e  re je c t  th e  g a te w a y  

th e o ry .

I h e  f o u r t h  a n d  la s t  s e c t io n  c o v e r s  t h e  r e l a t i o n s h i p  b e t w e e n  c a n n a b i s  u s e  a n d  
d e l i n q u e n c y  a n d  c r im e .  B a s e d  o n  r e s e a r c h  e v i d e n c e ,  w e  c o n c l u d e d  th a t :

y  C a n n a b is  i t s e l f  is n o t  a c a u se  o f  d e l in q u e n c y  a n d  c r im e ;  a n d  
y  C a n n a b is  is n o t  a c a u s e  o f  v io le n c e .

C h a p t e r  7  -  C a n n a b i s : E f f e c t s  a n d  C o n s e q u e n c e s

W h e n  i t  c o m e s  to  c a n n a b i s ,  o n e  h e a r s  a n y t h i n g  a n d  i t s  o p p o s i t e .  W h i le  in  s o m e  
a r e a s  m o r e  r e s e a r c h  is  n e e d e d  a n d  in  o t h e r s  r e s e a r c h  r e s u l t s  a r c  c o n t r a d i c t o r y ,  th e r e  
e x is ts  n e v e r t h e l e s s  a s t r o n g  b a s is  o f  i n f o r m a t i o n  c o n t r a d i c t i n g  m a n y  o f  t h e  m y th s  th a t  
c o n t i n u e  t o  b e  p e r p e t u a t e d .
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T h i s  c h a p t e r  i s  d iv id e d  i n t o  f iv e  s e c t io n s .  T h e  f ir s t  i j  a c o l l e c t io n  o f  s t a t e m e n t s  o n  
d ie  p r e s u m e d  e f f e c t s  o f  m a r i ju a n a  th a t  th e  C o m m i t t e e  h e a r d  o r  b e c a m e  a w a r e  o f  
t h r o u g h  i t s  r e s e a r c h .  T h e  f o l lo w i n g  d i r c e  s e c t i o n s  e x a m in e  d i e  a c u t e  e f f e c t s  o f  
c a n n a b is ,  f o l lo w e d  in  t u r n  b y  th e  p h y s io lo g ic a l  a n d  n e u r o lo g ic a l  c o n s e q u e n c e s ,  t h e  
p s y c h o lo g ic a l  c o n s e q u e n c e s  a n d  th e  s o c ia l  c o n s e q u e n c e s .  'IT ie n , b e c a u s e  o f  i t s  
s ig n i f ic a n c e  a n d  th e  c e n t r a l  p la c e  it h o ld s  in  s o c ia l  a n d  p o l i t ic a l  c o n c e r n s ,  w c  tu r n  o u r  
a t t e n t i o n  s p e c if ic a l ly  t o  t h e  q u e s t i o n  o f  a n y  p o s s ib l e  d e p e n d e n c e  a n s i n g  f r o m  
p r o l o n g e d  u s e  o f  c a n n a b i s .

W i th  r e s p e c t  t o  t h e  e f f e c t s  o f  c a n n a b i s ,  t h e  C o m m i t t e e  o b s e r v e d  th a t :

y  T h e  im m e d ia te  e f fe c ts  o f  c a n n a b is  a rc  c h a ra c te r iz e d  by  fe e lin g s  o f  e u p h o r ia ,  
re la x a t io n  a n d  s o c ia b ility ; th e y  a rc  a c c o m p a n ie d  by  im p a irm e n t  o f  s h o r t - te r m  
m e m o r y ,  c o n c e n t r a t io n  a n d  s o m e  p s y c h o m o to r  sk ills ; a n d  

y  L o n g  te rm  e f fe c ts  o n  c o g n it iv e  fu n c t io n s  h a v e  n o t b e e n  e s ta b lis h e d  in  re s e a rc h .

T h e  C o m m i t t e e  h a s  d i s t i n g u i s h e d  b e tw e e n  u s e ,  a t - r i s k  u s e  a n d  e x c e s s iv e  u s e .  
Q u a n t i t i e s  u s e d ,  p s y c h o s o c i a l  c h a r a c te r i s t i c s  o f  th e  u s e r s  a n d  f a c t o r s  r e l a t e d  to  u s e  
c o n t e x t s  a n d  q u a l i ty  o f  t h e  s u b s t a n c e  a ll c o m e  i n t o  p la y  t o  e x p la in  t h e  p a s s a g e  f r o m  o n e  
c a t e g o r y  t o  th e  o t h e r .  O n  a t r i s k  u s e ,  t h e  C o m m i t t e e  o b s e r v e d  th a t :

y  M o s t u s e r s  a rc  n o t  a t - n s k  u se rs  in s o fa r  as th e ir  u se  is re g u la te d , ir re g u la r  a n d  
te m p o r a r y ,  ra re ly  b e y o n d  30  y e a rs  o f  ag e; 

y  F o r  u s e rs  a b o v e  16, a t - n s k  u se  is d e f in e d  as u s in g  b e tw e e n  0.1 to  1 g r a m  p e r  day ; a n d  
y  A v a ila b le  e p id e m io lo g ic a l  d a ta  s u g g e s ts  th a t a p p ro x im a te ly  1 0 0 ,0 0 0  C a n a d ia n s  m ig h t 

b e  n t- r isk  u sers .
y  I h e  C o m m it te e  fee ls  th a t ,  b e c a u s e  o f  its  p o te n t ia l  e f f e c ts  o n  th e  e n d o g e n o u s  

c a n n a b in o id  sy s te m  a n d  c o g n it iv e  a n d  p s y c h o s o c ia l  f u n c t io n s ,  a n y  u se  in  th o s e  u n d e r  
a g e  16 is a t- r isk  use.

W i th  r e s p e c t  t o  e x c e s s iv e  u s e  w c  o b s e r v e d  th a t :

y  M o re  th a n  o n e  g ra m  p e r  day  o v e r  a lo n g  p e r io d  o f  tim e  is h e a v y  u se , w h ic h  c a n  h a v e  
c e r ta in  n e g a tiv e  c o n s e q u e n c e s  o n  th e  p h y s ic a l,  p s y c h o lo g ic a l a n d  so c ia l w e ll-b e in g  o f  
th e  u se r . A c c o r d in g  to  th e  e p id e m io lo g ic a l  d a ta  a v a ilab le , th e r e  is r e a s o n  to  b e lie v e  
th a t  a p p ro x im a te ly  8 0 ,0 0 0  C a n a d ia n s  a b o v e  ag e  16 c o u ld  b e  e x c e s s iv e  u s e rs ; 

y  F o r  th o s e  b e tw e e n  th e  ag es  o f  16  a n d  18, h e a v y  u s e  is n o t  n e c e s sa r ily  d a ily  u se  b u t  u se  
in  th e  m o rn in g ,  a lo n e  o r  d u r in g  s c h o o l  a c tiv itie s ; 

y  H e a v y  u se  c a n  h a v e  n e g a tiv e  c o n s e q u e n c e s  fo r  p h y s ic a l h e a lth , in  p a r t ic u la r  fo r  th e  
re s p ir a to r ) ’ sy s te m  (c h ro n ic  b ro n c h i t is ,  c a n c e r  o f  th e  u p p e r  r e s p ira to ry  tra c t) ;  

y  H e a v y  u se  o f  c a n n a b is  c a n  re s u lt  in  n e g a tiv e  p s y c h o lo g ic a l  c o n s e q u e n c e s  fo r  u s e rs , in  
p a r t ic u la r  im p a ire d  c o n c e n t r a t io n  a n d  le a rn in g  a n d , in  ra re  c a s e s  a n d  w i th  p e o p le  
a lre a d y  p re d is p o s e d ,  p s y c h o tic  a n d  s c h iz o p h re n ic  e p is o d e s ;  

y  H eav y ' u se  o f  c a n n a b is  c a n  re s u lt  in  c o n s e q u e n c e s  fo r  a u s e r ’s so c ia l w e ll-b e in g , in  
p a r t ic u la r  th e i r  o c c u p a t io n a l  a n d  so c ia l s i tu a t io n  a n d  th e ir  ab ility  to  p e r f o r m  task s; a n d



V  H e a v y  u s e  o f  c a n n a b is  c a n  re s u lt  m  d e p e n d e n c e  r e q u m n g  tre a tm e n t ;  h o w e v e r ,  
d e p e n d e n c e  c a u s e d  b y  c a n n a b is  is  le ss  s e v e re  a n d  less  f r e q u e n t  th a n  d e p e n d e n c e  o n  
o th e r  p s y c h o t r o p ic  s u b s ta n c e s ,  in c lu d in g  a lc o h o l  a n d  to b a c c o .

Se n a t e  s p e c ia l  c o m m it t e e  o n  Il l e g a l  D rugs
c a n n a b is  : Sum m ary  r e p o r t

C h a p t e r  8  -  D r i v i n g  u n d e r  t h e  i n h a j e n c e  o f  c a n n a b i s

I t  t h e r e  is  o n e  i s s u e ,  o t h e r  t h a n  t h e  e f f e c t s  o f  c a n n a b i s  u s e  o n  y o u n g  p e o p l e  o r  t h e  
e f f e c t s  o f  s u b s t a n c e  a b u s e ,  t h a t  is  l ik e ly  t o  b e  o f  c o n c e r n  t o  s o c i e ty  a n d  g o v e r n m e n t s ,  
th e n  i t  is  c e r t a in ly  th e  e f f e c t  o f  t h e  u s e  o f  c a n n a b i s  o n  th e  a b i l i ty  t o  d r i v e  a  v e h ic le .  W c  
a r e  a l r e a d y  f a m i l i a r  w i th  t h e  e f f e c t s  o f  a lc o h o l  o n  d r i v in g  a n d  th e  m a n y  a c c id e n t s  
i n v o lv i n g  in j u r i e s  o r  d e a t h s  t o  y o u n g  p e o p le .  I n  s p ;te  o f  th e  d e c r e a s e s  in  u s e  n o t e d  in  
r e c e n t  y e a rs ,  o n e  f a ta l  a c c i d e n t  c a u s e d  b y  th e  u s e  o f  a s u b s t a n c e  is  o n e  a c c id e n t  t o o  
m a n y .

N e x t  t o  a l c o h o l ,  c a n n a b i s  is  t h e  m o s t  w id e ly  u s e d  p s y c h o a c t i v c  s u b s t a n c e ,  
p a r t i c u la r ly  a m o n g  y o u n g  p e o p l e  in  t h e  1 6 -2 5  a g e  g r o u p .  C a s u a l  u s e  o c c u r s  m o s t  o f t e n  
in  a f e s t i v e  s e t t i n g ,  a t  w e e k e n d  p a r t i e s ,  o f t e n  a c c o m p a n i e d  b y  a l c o h o l .  P e o p l e  in  th i s  a g e  
g r o u p  a r c  a l s o  t h e  m o s t  l ik e ly  t o  h a v e  a c a r  a c c i d e n t  a n d  a r e  a l s o  s u s c e p t i b l e  t o  h a v in g  
a n  a c c id e n t  w h i l e  im p a i r e d ,

C a n n a b i s  a f f e c t s  p s y c h o m o t o r  s k i l ls  f o r  u p  to  f iv e  h o u r s  a f t e r  u s e .  ' I h e  
p s y c h o a c t i v e  e f f e c t s  o f  c a n n a b i s  a r c  a ls o  d e p e n d e n t  o n  t h e  a m o u n t  u s e d ,  th e  
c o n c e n t r a t i o n  o f  T H C  a n d  t h e  m o r p h o l o g y ,  e x p e r i e n c e  a n d  e x p e c t a t i o n s  o f  u s e r s .  P u t  
w h a t  a r e  t h e  s p e c i f i c  e f f e c t s  o f  c a n n a b i s  o n  d i e  a b i l i ty  t o  d r i v e  m o t o r  v e h ic le s ?  W h a t  
a r e  h e  e f f e c t s  o f  a l c o h o l  a n d  c a n n a b i s  c o m b in e d ?  A n d  w h a t  t o o l s  a r e  a v a i la b le  to  
d e t e c t  th e  p r e s e n c e  o f  a  c o n c e n t r a t i o n  o f  T H C  t h a t  is  lik e ly  t o  s ig m f ic a n d y  a f f e c t  th e  
p s y c h o m o t o r  s k i l l s  i n v o l v e d  in  v e h i c l e  o p e r a t i o n ?

T h i s  c h a p t e r  is  d i v i d e d  i n t o  t h r e e  s e c t io n s .  T h e  f i r s t  c o n s i d e r s  t h e  w a y s  o f  t e s t i n g  
f o r  t h e  p r e s e n c e  o f  c a n n a b i n o i d s  in  t h e  b o d y .  I h e  s e c o n d  a n a ly z e s  s tu d i e s  o n  th e  
k n o w n  p r e v a l e n c e  o f  i m p a i r e d  d r i v i n g ,  in  b o t h  a c c i d e n t  a n d  n o n  a c c i d e n t  c o n t e x t s .  T h e  
t h i r d  a n d  l a s t  s u m m a r i z e s  w h a t  is  k n o w n  a b o u t  t h e  e f f e c t s  o f  c a n n a b i s  o n  d r i v in g  b a s e d  
o n  b o t h  l a b o r a t o r y  a n d  f ie ld  s t u d i e s .  A s  in  t h e  o t h e r  c h a p t e r s ,  t h e  C o m m i t t e e  t h e n  d r a w  
i ts  o w n  c o n c lu s io n s .

T h e  C o m m i t t e e  f e e ls  i t  is  q u i t e  h k c ly  t h a t  c a n n a b i s  m a k e s  u s e r s  m o r e  c a u t io u s ,  
p a r t l y  b e c a u s e  th e y  a r e  a w a r e  o f  t h e i r  d e f i c i e n c i e s  a n d  c o m p e n s a t e  b y  r e d u c i n g  s p e e d  
a n d  t a k in g  f e w e r  r is k s .  H o w e v e r ,  b e c a u s e  w h a t  w c  a r c  d e a l in g  w i th  is  n o  lo n g e r  th e  
c o n s e q u e n c e s  o n  th e  u s e r s  t h e m s e l v e s ,  b u t  t h e  p o s s ib l e  c o n s e q u e n c e s  o f  th e i r  
b e h a v i o u r  o n  o t h e r s ,  t h e  C o m m i t t e e  f e e ls  th a t  i t  is  i m p o r t a n t  t o  o p t  f o r  t h e  g r e a t e s t  
p o s s i b l e  c a u t i o n  w i th  r e s p e c t  t o  t h e  i s s u e  o f  d r i v in g  u n d e r  t h e  i n f l u e n c e  o f  c a n n a b i s .
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Se n a t e  spe c ia l  c o m m it t e e  o n  Il l eg a l  D ru g s
c a n n a b is  : Summ ary  r e p o r t

G i v e n  w h a t  w c  h a v e  s e e n ,  w c  c o n c l u d e  d ie  f o l lo w in g :

y  B e tw e e n  5 %  a n d  1 2 %  o f  d r iv e rs  m a y  d r iv e  u n d e r  th e  in f lu e n c e  o f  c a n n a b is ; th is  
p e rc e n ta g e  in c re a s e s  to  o v e r  2 0 %  fo r  y o u n g  m e n  u n d e r  2 5  y e a rs  o f  ag e ; 

y  C a n n a b is  a lo n e ,  p a r t ic u la r ly  in  lo w  d o s e s ,  h a s  l i t t le  e f fe c t  o n  th e  sk ills  in v o lv e d  in  
a u to m o b i le  d n v 'n g .  C a n n a b is  le a d s  to  a m o r e  c a u t io u s  s ty le  o f  d r iv in g . H o w e v e r  it 
h a s  a n e g a tiv e  im p a c t  o n  d e c is io n  tim e  a n d  tra je c to ry . T h is  in  i t s e l f  d o c s  n o t  m e a n  
th a t d n v c r s  u n d e r  th e  in f lu e n c e  o f  c a n n a b is  r e p re s e n t  a t ra f f ic  s a fe ty  risk ; 

y  A  s ig n if ic a n t p e rc e n ta g e  o f  im p a ire d  d riv e rs  te s t p o s in v c  f o r  c a n n a b is  a n d  a lc o h o l 
to g e th e r  T h e  e f fe c ts  o f  c a n n a b is  w h e n  c o m b in e d  w ith  a lc o h o l  a rc  m o re  s ig n if ic a n t 
th a n  is th e  c a s e  fo r  a lc o h o l  a lo n e ; 

y  D e s p i te  r e c e n t  p ro g re s s ,  th e re  d o e s  n o t  ye t ex ist a re lia b le  a n d  n o n  in t ru s iv e  ra p id  
ro a d s id e  te s t in g  m e th o d ;  

y  B lo o d  r e m a in s  th e  b e s t  m e d iu m  f o r  d c tc c u n g  th e  p r e s e n c e  o f  c a n n a b in o id s ;  
y  U r in e  c a n n o t  s c r e e n  fo r  re c e n t u s e ,
r  S a liva  is p ro m is in g ,  b u t  ra p id  c o m m e rc ia l  te s ts  a re  n o t  ye t re lia b le  e n o u g h ;  
y  I h e  v isu a l r e c o g n i t io n  m e th o d  u s e d  by p o lic e  o f f ic e rs  h a s  y ie ld e d  s a t is fa c to ry  re su lts , 

a n d
y  I t  is  e s s e n t ia l  to c o n d u c t  s tu d ie s  in  o r d e r  to  d e v e lo p  a r a p id  te s t in g  to o l  a n d  le a rn  

m o re  a b o u t  th e  d r iv in g  h a b its  o f  c a n n a b is  u s e rs .

C h a p t e r  9  -  U s e  o f  m a r i j u a n a  f o r  t h e r a p e u t i c  P u r p o s e s

'J h c r e  h a s  b e e n  r e n e w e d  in t e r e s t  in  th e  is s u e  o f  th e  u s e  o f  m a r i ju a n a  f o r  
t h e r a p e u t i c  p u r p o s e s  in  r e c e n t  y e a r s ,  p a r t i c u la r ly  in  C a n a d a .  In  t h e  w a k e  o f  a n  O n t a r i o  
C o u r t  o f  A p p e a l  r u l in g  w h ic h  f o u n d  th e  p r o v i s i o n s  o f  th e  C ontrolled D rugs and Substances 
A c t t o  b e  u n c o n s t i t u t i o n a l  p e r t a i n i n g  t o  t h e  t h e r a p e u t i c  u s e  o f  m a n j u a n a ,  t h e  f e d e r a l  
M in is te r  o f  H e a l t h  m a d e  n e w  r e g u la t i o n s  in  J u ly  2 0 0 1  th a t  g iv e  p e o p l e  w i th  s p e c i f i e d  
m e d ic a l  p r o b l e m s  a c c e s s  t o  m a r i ju a n a  u n d e r  c e r t a in  c o n d i t i o n s .

H o w e v e r ,  t h e  s c i e n t i f i c  c o m m u n i t y ,  th e  m e d ic a l  c o m m u n i t y  in  p a r t i c u l a r ,  is 
d iv id e d  o n  th e  r e a l  t h e r a p e u t i c  e f f e c t iv e n e s s  o f  m a r i ju a n a .  S o m e  a r e  q u ic k  t o  s a y  th a t  
o p e n i n g  d i e  d o o r  t o  m e d ic a l  m a r i ju a n a  w o u l d  b e  a s t e p  t o w a r d  o u t r i g h t  l e g a l i z a t io n  o f  
th e  s u b s ta n c e .

B u t  n o n e  o f  t h a t  s h o u l d  m a t t e r  t o  p h y s i c i a n s  o r  s c i e n t i s t s .  I t  is  n o t  a q u e s t i o n  o f  
d e f e n d i n g  g e n e r a l  p u b l i c  p o l i c y  o n  m a r i ju a n a  o r  e v e n  a ll i l le g a l  d r u g s .  I t  is  n o t  a 
q u e s t i o n  o f  s e n d i n g  a s y m b o l i c  m e s s a g e  a b o u t  “ d r u g s ” . I t  is  n o t  a q u e s t i o n  o f  b e in g  
a f r a id  t h a t  y o u n g  p e o p le  w ill  u s e  m a r i ju a n a  i f  it is  a p p r o v e d  a s  a  m e d ic in e .  T h e  
q u e s t i o n ,  a n d  th e  o n ly  q u e s t i o n ,  f o r  p h y s i c i a n s  a s  p r o f e s s i o n a l s  is  w h e t h e r ,  t o  w h a t  
e x t e n t  a n d  in  w h a t  c i r c u m s t a n c e s ,  m a r i ju a n a  s e r v e s  a t h e r a p e u t i c  p u r p o s e .  P h y s ic ia n s  
s h o u ld  h a v e  to  d e t e r m i n e  w h e t h e r  p e o p l e  w i th  c e r ta in  d i s e a s e s  w o u l d  b e n e f i t  f r o m  
m a r i ju a n a  u s e  a n d  w e ig h  t h e  s id e  e f f e c t s  a g a in s t  th e  b e n e f i t s .  I f  t h e y  d o  d e c id e  th e  
p a t i e n t  s h o u l d  u s e  m a r i j u a n a ,  th e y  th e n  h a v e  t o  c o n s i d e r  h o w  h e  o r  s h e  m i g h t  g e t  it.
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Se n a t e  spe c ia l  c o m m it t e e  o n  I l i-k k a i. D m  ins
CANNABIS ; SUMMARY REPORT

I h i s  c h a p t e r  i s  d e v o t e d  to  t h e  h i s to r y  o f  t h e  u s e  o f  m a n j u a n a  f o r  t h e r a p e u t i c  
p u r p o s e s  a n d  th e  s t a t u s  o f  c o n t e m p o r a r y  k n o w le d g e  o f  m a r i j u a n a  a n d  s y n th e t i c  
c a n n a b i n o i d s .  W c  t h e n  g iv e  a b r i e f  a c c o u n t  o f  c o m p a s s i o n  c lu b s  a n d  o t h e r  
o r g a n i z a t i o n s  t h a t  s u p p ly  m a n j u a n a  f o r  t h e r a p e u t i c  u s e ,  a s  w e ll  a s  v a r io u s  p u b l i c  p o l ic y  
r e g im e s .  W c  c o n c l u d e  w i th  o u r  v ie w s  o n  m e d ic a l  u s e  o f  m a n j u a n a .  I n  a  l a t e r  c h a p t e r ,  
w c  d i s c u s s  w h ic h  p u b l i c  p o l ic y  r e g im e  w o u ld  b e  m o s t  a p p r o p n a t c  g iv e n  th e  s t a tu s  o f  
m e d ic a l  u s e  o f  m a n j u a n a  

W 'c  o b s e r v e d  th a t :

y  T h e r e  a re  c le a r , th o u g h  n o n -d e f in i t iv e  in d ic a t io n s  o f  th e  th e r a p e u t ic  b e n e f i ts  o f  
m a r i ju a n a  in  th e  fo llo w in g  c o n d it io n s :  a n a lg e s ic  fo r  c h r o n ic  p a n .,  a n t is p a s m  fo r 
m u lu p le  s c le ro s is , a n tic o n v u ls iv e  f o r  ep ile p sy , a n t ic m c tic  fo r  c h e m o th e r a p y  a n d  
a p p e t i te  s t im u la n t f o r  c a c h ex i; 

y  T h e r e  a rc  less c le a r  in d ic a tio n s  re g a rd in g  th e  e f f e c t  o f  m a r i ju a n a  o n  g la u c o m a  an d  
o th e r  m e d ic a l c o n d i t io n s ;  

y  M a r iju a n a  h as  n o t  b e e n  e s ta b lis h e d  as a d ru g  th r o u g h  r ig o ro u s ,  c o n t r o l le d  s tu d ie s ,  
y  T h e  q u a lity  a n d  e f fe c tiv e n e s s  o f  m a r iju a n a , p r im a r ily  s m o k e d  m a r iju a n a , h a v e  n o t  

b e e n  d e te rm in e d  in  c lin ica l s tu d ie s ;  
r  r h c r c  h a v e  b e e n  s o m e  stu d ies o f  sy n th e tic  c o m p o u n d s ,  b u t  th e  k n o w le d g e  b a s e  is 

s ti ll  to o  sm all t o  d e te r m in e  e f fe c t iv e n e s s  a n d  sa fe ty ; 
y  G e n e ra l ly ,  th e  e f fe c ts  o f  s m o k e d  m a n ju a n a  a re  m o r e  s p e c if ic  a n d  o c c u r  fa s te r  th a n  

th e  e f fe c ts  o f  s y n th e t ic  c o m p o u n d s ;  
y  T h e  a b s e n c e  o f  c e r ta in  c a n n a b in o id s  in  sy n th e tic  c o m p o u n d s  c a n  lead  to  h a rm fu l s id e  

e f f e c ts ,  s u c h  as p a n ic  a tta c k s  a n d  c a n n a b in o id  p s y c h o s e s ;  
y  S m o k e d  m a riju a n a  is p o te n tia lly  h a rm fu l  to  th e  re s p ira to ry  s y s te m ; 
y  P e o p le  w h o  s m o k e  m a riju a n a  fo r  th e ra p e u tic  p u r p o s e s  s c lf-rc g u la tc  th e ir  use 

d e p e n d in g  o n  th e ir  p h y s ic a l c o n d i t io n  a n d  d o  n o t  rea lly  see k  th e  p s y c h o a c t iv e  e f fe c t;  
y  P e o p le  w h o  s m o k e  m a r iju a n a  f o r  th e ra p e u t ic  p u r p o s e s  p r e f e r  to  h a v e  a c h o ic e  as to  

m e th o d s  o f  u se ;
y  M easures should  be taken to  support and encou rage  the d ev e lo p m en t o f  alternative  

practices, such as the estab lishm ent o f  com p a ssio n  clubs; 
y  riie practices o f  these  organi7adons are in line w ith  the therapeutic indications arising  

from  clinical studies and m eet the strict rules on  quality and safety; 
y  The stu dies that have already b een  approved by I lealth  C anada m u st be con d u cted  as 

quickly as possib le;
y  T h e  q u a litie s  o f  th e  m a n ju a n a  u s e d  in  th o s e  s tu d ie s  m u s t  m e e t  th e  s ta n d a r d s  o f  

c u r r e n t  p ra c t ic e  in  c o m p a s s io n  c lu b s ,  n o t  N I D A  s ta n d a r d s ;  
r  H ie  s tu d ie s  s h o u ld  fo c u s  o n  a p p l ic a t io n s  a n d  th e  sp e c if ic  d o s e s  fo r  v a r io u s  m e d ic a l 

c o n d i t io n s ;  a n d
y  H e a l th  C a n a d a  s h o u ld ,  a t th e  e a r lie s t p o s s ib le  o p p o r tu n i ty ,  u n d e r ta k e  a c lin ica l s tu d y  

in  c o o p e r a t io n  w ith  C a n a d ia n  c o m p a s s io n  c lu b s .
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C h a p t e r  1 0  -  C a n a d i a n s * O p i n i o n s  a n d  A t t i t u d e s

I t  is  a lw a y s  d i f f i c u l t  t o  g a u g e  th e  p u b l i c ’s  o p i n i o n s ,  a t t i t u d e s  a n d  c o n c e r n s .  T h e  
t r a d i t i o n a l  m e t h o d  o f  s u r v e y in g  a r e p r e s e n t a t i v e  s a m p le  o f  t h e  p o p u l a t i o n  w a s  t o o  
e x p e n s iv e  f o r  o u r  r e s o u r c e s .  S u r v e y s  a l s o  h a v e  l im i t s  t h a t  w c  d i s c u s s  in  m o r e  d e ta i l .  
H o w e v e r ,  w e  d id  c o m m i s s i o n  a q u a l i ta t i v e  s tu d y  u s in g  f o c u s  g r o u p s ,  t h e  r e s u l t s  o f  
w h ic h  a r e  p r e s e n t e d  in  th i s  c h a p t e r .  W c  a ls o  r e p o r t  th e  r e s u l t s  o f  o t h e r  s u r v e y s  t h a t  w c  
r e s e a r c h e d  a n d  c o n s i d e r e d .  A s  w e ll ,  m a n y  C a n a d i a n s  w r o t e  t o  u s  o r  s e n t  u s  e -m a ils ,  a n d  
o t h e r s  c a m e  o u t  t o  o u r  p u b l i c  h e a r in g s  to  p a r t i c i p a t e .  O b v i o u s l y  w e  c a n n o t  d r a w  s o l id  
c o n c l u s i o n s  f r o m  t lu s .  T h e  p e o p l e  w h o  w r o t e  t o  u s  w e r e  p r o b a b l y  t h o s e  t o  w h o m  d ie  
is s u e  is  v e r y  i m p o r t a n t ,  r e g a r d l e s s  o f  w h ic h  w a y  t h e y  m a y  le a n .  S o m e  a re  c i te d  in  o u r  
R e p o r t  b u t  w e  m u s t  r e i t e r a t e  t h a t  n o  c o n c l u s i o n  s h o u l d  b e  d r a w n  f r o m  th e s e  o p i n i o n s  
m  t e r m s  o f  r e p r e s e n t a t i v e n e s s .  N o  a c c o u n t  o f  C a n a d i a n s ’ o p i n i o n s  o n  a n d  a t t i t u d e s  
to w a r d  d r u g s  in  g e n e r a l  w o u ld  b e  c o m p le t e  w i t h o u t  a n  e x a m i n a t i o n  o f  th e  ro le  o f  th e  
m e d ia  i n  s h a p i n g  t h o s e  o p in io n s  a n d  a t t i t u d e s .  I n  r e c e n t  y e a r s ,  a s  a r e s u l t  o f  th i s  
C o m m i t t e e ’s  w o r k  a n d  o t h e r  in i t i a t iv e s ,  v a r io u s  C a n a d i a n  n e w s p a p e r s  a n d  m a g a z in e s  
h a v e  r u n  s t o r i e s  o r  h a v e  w r i t t e n  e d i to r i a l s  o n  th e  i s s u e .  'IT ic s e  a r c  th e  f o c u s  o f  t h e  f ir s t  
p a r t  o f  t h e  c h a p t e r .  T h e  n e x t  p a r t  p r e s e n t s  th e  r e s u l t s  o f  s u r v e y s  a n d  p o l l s ,  i n c lu d in g
th e  s u r v e y  w e  c o m m i s s i o n e d  a n d  s u r v e y s  c o n d u c t e d  in  d i f f e r e n t  p r o v in c e s .  T h e  la s t
p a r t  c o v e r s  o u r  u n d e r s t a n d i n g  o f  w h a t  C a n a d i a n s  t o l d  u s .

W e  o b s e r v e d  th e  f o l lo w in g :

>-* P u b lic  o p in io n  o n  m a r iju a n a  is m o r e  l ib e ra l th a n  it w a s  1 0  y e a rs  a g o ,
y  T h e r e  is a te n d e n c y  to  th in k  th a t  m a r iju a n a  u se  ts m o re  w id e s p re a d  a n d  th a t

m a r i ju a n a  is m o r e  a v a ila b le  th a n  it u s e d  to  b e ; 
y  T h e r e  is a te n d e n c y  to  th in k  th a t m a r iju a n a  is n o t  a d a n g e ro u s  d ru g ; 
y  I’h c  c o n c e r n  a b o u t  o rg a n iz e d  c r im e  is s ig n if ic a n t; 
y  S u p p o r t  fo r  m e d ic a l u s e  o f  m a r iju a n a  is s t r o n g ;
y  '1 'h c re  is a te n d e n c y  to  f a v o u r  d e c n m in a l iz a t io n  o r ,  to  a le s s e r  d e g re e ,  le g a liz a tio n ; 
y  P e o p le  c n t ic iz c  e n f o r c e m e n t  o f  th e  le g is la tio n  in  re g a rd s  to  s im p le  p o s s e s s io n  o f  

m a n ju a n a ;  a n d  
y  T h e r e  is a c o n c e r n  f o r  y o u th  a n d  c h ild re n .

Se n a t e  spe c ia l  c o m m it t e e  q n  Il l e g a l  D rugs
c a n n a b is  ;  Numma r y  bf-f q k t

P A R T  I I I  -  P O L IC IE S  A N D  P R A C T IC E S  I N  C A N A D A

C h a p t e r  11  -  A  N a t i o n a l  D r u g  S t r a t e g y ?

B a s e d  o n  th e  i m p c  t a n c e  o f  t h e  s u b je c t ,  it w o u l d  p r o b a b l y  s u r p r i s e  m a n y  
C a n a d i a n s  t o  l e a r n  t h a t  o n ly  f r o m  1 9 8 7  to  1 9 9 3  d i d  C a n a d a  h a v e  a fu lly  f u n d e d  n a t io n a l  
d r u g  s t r a t e g y .  I t  is  t r u e  t h a t  C a n a d a  h a s  h a d  le g i s l a t i o n  d e a l in g  w i t h  th e  u s e  o f  
p s y c h o a c t iv c  s u b s t a n c e s  s in c e  t h e  p a s s a g e  o f  t h e  O pium  A c / in  1 9 0 8 . T h i s  A c t  w a s  
f o l lo w e d  b y  s e v e r a l  p i e c e s  o f  c r im in a l  l e g i s l a t i o n  o v e r  t h e  y e a r s  th a t  in c r e a s e d  f e d e r a l
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e n f o r c e m e n t  p o w e r s  o v e r  p s y c h o a c t iv c  s u b s t a n c e s  a n d  e x p a n d e d  t h e  l i s t  o f  i l l ic it  
s u b s t a n c e s .  'H i e s c  p ie c e s  o f  l e g is la t i o n  h a v e  h i s to r i c a l ly  f o c u s e d  o n  d i e  s u p p ly  o f  
p s y c h o a c t i v c  s u b s t a n c e s ,  a d o p t i n g  a p r o h i b i t i o n i s t  a p p r o a c h  t o  u s e .  I t  is w id e ly  
a c k n o w l e d g e d  n o w ,  h o w e v e r ,  t h a t  a m o r e  b a la n c e d  a p p r o a c h  is r e q u i r e d  i f  o n e  is t o  
d e a l  e f f e c t i v e ly  w i th  t h o s e  w h o  a b u s e  p s y c h o a c t i v e  s u b s t a n c e s .

H u s  c h a p t e r  r e c o u n t s  t h e  d e v e l o p m e n t  a n d  i m p l e m e n t a t i o n  o f  t h e  1 9 8 7  N a t io n a l  
D r u g  S t r a te g y ,  w h ic h  h a d  a s  a n  o b je c t i v e  t h e  p r o m o t i o n  o f  a b a la n c e d  a p p r o a c h  t o  th e  
p r o b l e m  o f  p s y c h o a c t i v c  s u b s t a n c e  a b u s e .  T h i s  is  f o l l o w e d  b y  a d i s c u s s io n  o f  w h a t  
b e c a m e  o f  d i e  n a t i o n a l  s t r a te g y  a n d  w h a t  g o a l s  h a v e  b e e n  a c h ie v e d .

We observed the following:

y  Canada u rg e n tly  n e e d s  a c o m p re h e n s iv e  a n d  c o o r d in a te d  n a d o n a l  d r u g  s tra te g y  fo r  
w h ic h  th e  fed e ra l g o v e rn m e n t  p ro v id e s  s o u n d  le a d e rs h ip ;  

y  A n y  fu tu re  n a tio n a l d ru g  s tra te g y  s h o u ld  in c o r p o r a te  all p s y c h o a c tiv c  s u b s ta n c e s ,  
in c lu d in g  a lc o h o l a n d  to b a c c o ; 

y  T o  b e  su c c e s s fu l , a n a tio n a l d r u g  s tr a te g y  m u s t  in v o lv e  tru e  p a r tn e r s h ip s  u n til  all 
le v e ls  o f  g o v e r n m e n t  a n d  w ith  n o n - g o v e r n m e n ta l  o rg a n iz a t io n s ;  

y  O v e r  th e  y e a rs , th e  in te rm it te n c y  o f  fu n d in g  h a s  d im in is h e d  th e  ab ility  to  c o o rd in a te  
a n d  im p le m e n t  th e  s tra te g y : a d e q u a te  re s o u rc e s  a n d  a lo n g - te rm  c o m m itm e n t  to  
f u n d in g  a rc  n e e d e d  i f  th e  s tra te g y  is t o  b e  s u c c o s s lu l ;  

y  C le a r  o b je c u v e s  fo r  th e  s tra te g y  m u s t  b e  se t o u t ,  a n d  c o m p re h e n s iv e  e v a lu a tio n s  o f  
th e s e  o b je c t iv e s  a n d  th e  re s u lts  a rc  re q u ire d ;  

y  A t t h e  d e v e lo p m e n ta l  s ta g e , th e re  is a n e e d  to  id e n tify  c le a r  a n d  s h a r e d  c r ite r ia  fo r  
“ s u c c e s s ” ;

y  H ie  c o re  fu n d in g  fo r  th e  C a n a d ia n  C e n tr e  o n  S u b s ta n c e  A b u s e  (C C S A ) h a s  b e e n  
in s u f f ic ie n t  f o r  it to  c a r ry  o u t  its  m a n d a te ,  p r o p e r  fu n d in g  fo r  th e  C C S A  is e s se n tia l; 

y  T h e re  is  a n e e d  fo r  a n  in d e p e n d e n t  o rg a n iz a t io n  -  th e  C C S A  — to  c o n d u c t  n a tio n a l 
s u rv e y s  a t le a s t ev e ry  s e c o n d  y ear; th e re  is a ls o  a n e e d  to  a c h ie v e  s o m e  lev e l o f  
c o n s is te n c y ,  c o m p a ra b il i ty  a n d  s im ila r  t im e  f ra m e s  fo r  p ro v in c ia l!)’ b a sed  sc h o o l 
s u rv e y s ;

y  C o o r d i n a u o n  a t th e  fe d e ra l level s h o u ld  b e  g iv e n  to  a b o d y  th a t is n o t  a n  in te g ra l  p a r t 
o f  o n e  o f  th e  p a r tn e r  d e p a r tm e n ts ;  a n d  

y  C a n a d a ’s D r u g  S tra te g y ’s s h o u ld  a d o p t  a b a la n c e d  a p p r o a c h  -  9 0 %  o f  fed era l 
e x p e n d i tu r e s  a re  c u r re n tly  a llo ca  ^d to  th e  s u p p ly  r e d u c t io n .

S e n a t e  spe c ia l  c o m m it t e e  o n  I u j g a l D r i  gs
ca n n a bis  ; Sum m ary  r e p o r t

C h a p t e r  1 2  -  T h e  N a t i o n a l  L e g i s l a t i v e  C o n t e x t

D r u g s  h a v e  b e e n  p r o h i b i t e d  f o r  f e w e r  t h a n  a  h u n d r e d  y e a r s ;  c a n n a b i s  f o r  s l ig h t ly  
m o r e  t h a n  7 5  y e a r s .  I t  is  t e m p t i n g  t o  t h i n k  t h a t  t h e  d e c i s i o n s  m a d e  o v e r  th e  y e a r s  t o  u s e  
c r im in a l  la w  t o  f ig h t  t h e  p r o d u c t i o n  a n d  u s e  o f  c e r t a i n  d r u g s  a r e  in  k e e p i n g  w i th  s o c ia l  
p r o g r e s s  a n d  d i e  a d v a n c e m e n t  o f  s c i e n t i f i c  k n o w l e d g e  a b o u t  d r u g s .  B u t  is  th i s  r e a l ly  th e  
c a s e ?  'T h e  h i s t o r y  o f  le g is la t io n  g o v e r n in g  il le g a l  d r u g s  in  C a n a d a ,  l ik e  th e  a n a ly s is  in  
C h a p t e r  1 9  o f  t h e  s t r u c tu r e  o f  i n t e r n a t i o n a l  c o n v e n t i o n s ,  s u g g e s t s  t h a t  it is  h ig h ly
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c a n n a b is  : Su m m a r y  r e p o r t

d o u b t f u l .  T o  w h a t  e x t e n t  is  s u c h  r e a s o n i n g  re a lly  r a t i o n a l ?  I s  d ie  r a t i o n a le  o f  d ie  s y s te m  
o f  c o n t r o l s  a c c e p t a b l e  in  t h e  e y e s  o f  c iv il  s o c ie ty ,  u s e r s  a s  w e l l  a s  a b s t a i n e r s ?  W h a t  
c r i t e r i a  m o t i v a t e d  l e g i s l a t o r  d e c i s io n s ?  I n d e e d ,  w e r e  t h e r e  c r i t e r i a ?  W h a t  m o t iv a t e d  
p a r l i a m e n t a r i a n s  f r o m  C a n a d a  a n d  e l s e w h e r e  t o  p r o h i b i t  c e r t a in  s u b s t a n c e s ,  t o  c o n t r o l  
a c c e s s  t o  c e r t a i n  o d i e r s ,  a n d  t o  p e r m i t  s t i l l  o t h e r s  t o  h e  s o ld  o v e r  t h e  c o u n t e r ?

K n o w i n g  w h e r e  w c  h a v e  b e e n  h e lp s  in  u n d e r s t a n d i n g  w h e r e  w e  a r e  g o in g .  'I l i a t  is 
t h e  g o a l  o f  d n s  c h a p t e r ,  r e t r a c i n g  t h e  e v o l u t i o n  o f  C a n a d i a n  d r u g  la w s  f r o m  1 9 0 8  to  th e  
p r e s e n t  d a y . W e  h a v e  i d e n t i f i e d  d i r e e  le g is la t iv e  p e r io d s .  T h e  f i r s t ,  a n d  lo n g e s t ,  s p a n s  
1 9 0 8  t o  1 9 6 0 , t h e  p e n o d  o f  h y s te r ia .  W e  w e r e  t o l d  t h a t  d r u g s  w e r e  m a d e  c r im in a l  
b e c a u s e  th e y  a r c  d a n g e r o u s .  A n a ly s is  o f  d e b a t e s  in  P a r l i a m e n t  a n d  in  m e d ia  a c c o u n t s  
c le a r ly  s h o w s  h o w  fa r  th i s  is f r o m  t r u t h .  W h e n  c a n n a b i s  w a s  i n t r o d u c e d  in  th e  
l e g i s l a t i o n  o n  n a r c o t i c s  in  1 9 2 3 , t h e r e  w a s  n o  d e b a te ,  n o  ju s t i f i c a t i o n ,  in  f a c t  m a n y  
m e m b e r s  d id  n o t  e v e n  k n o w  w h a t  c a n n a b i s  w a s .

T h e  s e c o n d  p e r i o d ,  m u c h  s h o r t e r ,  r u n s  f r o m  1961 t o  1 9 7 5 ,  th e  s e a r c h  f o r  lo s t  
r e a s o n .  F o l l o w i n g  th e  e x p l o s i o n  in  d r u g  u s e  in  t h e  e a r ly  1 9 6 0 s  a n d  d e m a n d s  f o r  r e f o r m  
f r o m  v a r i o u s  s e c t o r s  o f  s o c ie ty ,  g o v e r n m e n t s  a p p o i n t e d  a c o m m i s s i o n  o f  in q u ir y  in
C a n a d a ,  d ie  L c  D a i n  C o m m i s s i o n .  I . a s t  c o m e s  th e  c o n t e m p o r a r y  p e r i o d  a t  th e
b e g i n n i n g  o f  t h e  1 9 8 0 s . R e f o r m  is  n o t  o n  th e  p o l ic y  a g e n d a  a n y  m o r e  a n d  a n t i - d r u g
p o l i c i e s  h a v e  f o r g e d  a h e a d .

In  s u m m a r y ,  w e  o b s e r v e d  th a t :

y  E t r l y  d r u g  le g is la tio n  w a s  la rg e ly  b a se d  o n  a m o ra l  p a n ic ,  ra c is t s e n t im e n t  a n d  a 
n o t o n o u s  a b s e n c e  o f  d e b a te ;  

y  D r u g  le g is la t io n  o f t e n  c o n ta in e d  p a r t ic u la r ly  s e v e re  p r o v is io n s ,  s u c h  as re v e rs e  o n u s  
a n d  c ru e l  a n d  u n u s u a l  s e n te n c e s ;  a n d  

V T h e  w o r k  o f  th e  L e  D a in  C o m m is s io n  la id  th e  f o u n d a t io n  fo r  a m o r e  ra tio n a l 
a p p r o a c h  to  illegal d r u g  policy’ b y  a t te m p t in g  to  re ly  o n  re s e a rc h  d a ta . T h e  L c D a in  
C o m m is s io n 's  w o r k  h a d  n o  le g is la tiv e  o u tc o m e  u n til 1 9 9 6  in  c e r ta in  p ro v is io n s  o f  th e  
Con/wi/edD rugs undSubstances A ct, p a r t ic u la r ly  w i th  re g a rd  to  c a n n a b is .

C h a p t e r  13 -  R e g u l a t i n g  T h e r a p e u t i c  U s e  o f  C a n n a b i s

C a n n a b i s  h a s  a n  e x t r e m e ly  l o n g  h i s t o r y  o f  t h e r a p e u t i c  u s e ,  g o i n g  b a c k  s e v e ra l  
t h o u s a n d s  o f  y e a r s .  I t  w a s  o f t e n  u s e d  f o r  th e  s a m e  r rc d ic a l  c o n d i t i o n s  it is  u s e d  f o r  
t o d a y .  W i th  t h e  d e v e l o p m e n t  o f  th e  p h a r m a c e u t i c a l  i n d u s t r y  in  d ie  la s t  c e n tu r y ,  th e  
m e d ic a l  c o m m u n i t y  h a s  g r a d u a l ly  d i s c o n t i n u e d  i t s  u s e .  V a r io u s  f a c to r s  m a y  e x p la in  th is .  
D e v e l o p m e n t s  in  th e  p h a r m a c e u t i c a l  i n d u s t r y  p r o v i d e d  th e  m e d ic a l  c o m m u n i t y  w i th  
m o r e  s t a b le  a n d  b e t t e r  t e s t e d  m e d i c a t i o n .  T h e  p r a c t i c e  o f  m e d ic in e  i t s e l f  h a s  c h a n g e d  
a n d  s o  h a s  o u r  c o n c e p t i o n  o f  h e a l th .  T h e n ,  a t  t h e  t u r n  o f  th e  2 0 d' c e n tu r y ,  t h e  p la n t s  
f r o m  w h i c h  o p i u m ,  c o c a in e  a n d  c a n n a b i s  a r e  d e r i v e d  w e r e  b a n n e d  b y  th e  i n t e r n a t i o n a l  
c o m m u n i t y ,  e x c e p t  f o r  m e d ic a l  a n d  s c i e n t i f i c  p u r p o s e s .  I n  t h e  c a s e  o f  c a n n a b i s ,  n o  
r i g o r o u s  s t u d y  h a d  b e e n  d o n e  u n t i l  r e c e n t ly .
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