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The Effect of Marijuana Decriminalization on Hospital
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Between 1973 and 1978, 12 states with collectively over one-third of the total U.S. population enacted laws that decriemahzed t
possession of marijuanahis article uses standard metropolitan statistical area (SMSA) level data on hospital emevgendsug
episodes collected by the Drug Abuse Warning Network to measure the effect of changes in drug penalties on substaigesabuse cr
The regression models demonstrate that marijuana decriminalization was accompanied by a significant reduction in epigogles invol
drugs other than marijuana and an increase in marijuana episodes. Although possible biases in the data prechriguBionms,

the results suggest that some substitution occurs towards the less spesralizeddrug when punishments are differentiated.

KEY WORDS: Drug Abuse Warning Network; Drug policy; Marijuana decriminahzation; Substitution.

Drug control policy in the United States generallyfor- youth represent a sample that may not respond to new leg-
mulated under the assumption that such policies are effectiggition in the same manner as the general population.
in influencing drug use. This is accomplished through tra- Standard economic analysis would predict that legal
ditional economic channels; the fact that the possession gdfanges impact the use of marijuana by changing its full use
sale of an illegal substance carries the risk of arrest and cprice. Also, one must consider the possibility of related effects
viction serves to increase the cost of these goodsgessties on the use of substitute or complement goods. Changes in
increase, the cost of the substance may rise as sellers requiagijuana policy may affect not only marijuana use, but
greater compensation for dealing illegal goods, while buy- also the use of other intoxicating substances.
ers must also incorporate possible penalties into their full DiNardo and Lemieux (1992) also usédonitoring the
costs of use. Thus U.S. policy proceeds on the assumptiBoture data to analyze the impact ofcreasedminimum
that the demand for drugs will vary inversely with the severitgrinking ages (which can similarly be interpreted as imposing
of penalties, because these penalties serve to increase cdstseased costs on seniors’ alcohol consumption on both al-

The decriminalization of marijuana by 12 states betweetohol and marijuana use. They found that higher drinking
1973 and 1978 is one of the few instances where penalt&ges are associated with reduced alcohol consumption, but
for an illegal substance were actually reduced. Decrimindiicreased marijuana use. This result lends support to the
ization maintained marijuana’s illegality but designafeest- existence of substitution in consumption between marijuana
offense possession as a civil (not criminal) offense. Pris@md alcohol.
sentences were abolished and replaced with small fines (typThis article analyzes the effects of marijuana decriminal-
ically $100) for first offense possession of (usually) less thdaation on drug mentions in hospital emergency room (ER)
I ounce of marijuanaThe reduced penalties also signalled episodes between 1975 and 1978. The outcome studied here
a decreased priority for marijuana possession arrests and tisu8n ER drug mention. A drug mention occurs when medical
served to divert police attention away from these offensegiaff at a reporting ER detect drug use in an ER patient
States that decriminalized marijuana experienced a dramdtiough substance abuse need not be the cause of, or even
reduction in possession arrests (National Governor's Coiglated to, the ERisit). Section 1 describes the medical and
ference 1977). Marijuana use thus became “cheaper” aglegnographic data assembled for use in this study. Section 2
result of both the decline in probability of apprehension @¥itlines a simple statistical model used to identify the effect
well as the reduction in possible penalties imposed. of marijuana decriminalization on hospital emergency room

Empirical research concerning the effect of decriminaliz&rug episodes. Section 3 presents the results of estimation
tion on druguseis scarce. Analysis of data froMonitoring ©of this model. All regression specifications confirm that de-
the Future,an annual survey of the values and life-styles @fiminalized cities experienced a statistically significant
high school seniors, found that seniors in decriminalizé@crease in marijuana mentions as well as a significant re-
states reported using no more marijuana than did théction in the mention of other drugs relative to nondecrim-
Counterpart in control states (Johnstda"Ma”ey, and inalized standard metropolitan statistical arQSMSA,S).
Bachman 198 1). This study did not, however, control fopection 4 discusses these results and offers some concluding
demographic characteristics of subjects and did not examig&arks.

the use of substances other than marijuana. Also, high school | DATA FROM THE DRUG ABUSE

WARNING NETWORK
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werenot available until 1975). DAWN is a large-scale na- The unit of analysis in this study is what is referred to in
tionwide drug abuse data collection program sponsored B4WN reports as @rug mentionAn ER episodecan involve
the National Institute on Drug Abuse (NIDA) and the Drughe mentionof up to six drugs, so that each drug mention is
Enforcement AdministratiofDEA) . ParticipatingER's re- not necessarily associated with a separate individual. Also,
port all drug abuse ER episodes using a standardized qubs-same individual may visit an ER more than once in any
tionnaire. DAWN records data on all ER episodes involvingeporting period (quarter). DAWN does not record personal
illicit drugs as well as “the use of prescription drugs inidentifiers for specific ER episodes, so it is impossible to
manner inconsistent with accepted medical use” (Natioridentify the fraction of repeat ER patients (NIDA 1977).
Institute on Drug Abuse 1976). Episodes involving alcohdPnly quarterly SMSA-level data are published. Micro-data
are recorded only when alcohol was used in conjuncti@me collected at the hospital level but not released.
with another illicit drug or with a prescription drug used for One issue that arises when using such “drug abuse indi-
nonmedical purposes. (For this reason, the analysis that fetor” data is the way in which DAWN ER mentions trans-
lows does not examine alcohol-related episodes separatetg into actual drug use in the population as a whole. Based
since they are not recorded in the data.) on aggregate trend data frowiDA’s National Household
DAWN reports refer to ER drug episodes directly relateBurvey on Drug Abuse and relevant SMSA population data,
to substance abuse (such as overdoses) as well as incidpagt month marijuana use prevalence is estimated as ap
in which evidence of drug use was obtained. For exampfgpximately 12.7% of the population over the years relevant
a victim in a motor vehicle accident exhibiting evidence ¢6 the current study. Applied to the mean SMSA in the sam-
drug use would be interviewed and tested for possible inclple (and ignoring the issue of multiple visits), this suggests
sion as a DAWN drug abuse episode. The DAWN docapproximately 400,000 past month marijuana users per
mentation states that for each drug abuse episode, “the drdgAWN SMSA in any given quarter, indicating that on av-
causal involvement can range from being directly and totallyage each user is associated witd 1 mentions per quarter
responsible for the emergency room episode, acting in co(of, conversely, that generating one additional marijuana
bination with other abused drugs to bring about the crisisiention requires 9,500 additional users in an SMSA per
or have no causal relationship even though abused and prpsarter). Overall prevalence of any illicit drug use is ap
ent during a given episode.” The data are also periodicalbyoximately 13.9%, or 420,000users per SMSA each with
updated when a previously unrecorded episode is founcatoaverage ab03 mentions per quarter (and requiring 325
have involved drug abuse (National Institute on Drug Abussdditional users to generate one extra DAWN mention of
1976). any drug) (NIDA 1989). Although the population drug use
One potential problem with the DAWN data is that paprevalence figures are interesting in and of themselves, it is
tients may not cooperate in disclosing drug use if ER plglear that DAWN medical crises occur in only a minute
sicians do not detect the possibility of use independentfyaction of the drug abusing population. Additionally, not
This self-reporting impediment could result in nonreportingll ER visits are actual emergencies, and all emergencies that
or misreporting of information. One recent study polled cueccur may not be reported to the local ER. Thus this article
rent marijuana users (members of the National Organizatiorore accurately identifies changes in ER drug mentions for
for the Reform of Marijuana Laws [NORML]) as to thethe ER-using population, which may not be equivalent to
conditions under which they would report marijuana usettee population at large.
health care professionals. Although the overall response ratddAWN attempted to include aéligible ER’s in all but
was low, 95% of the respondents reported that they woutlstee of the sampleBMSA'’s. A random sample of eligible
disclose information regarding marijuana use to a doctor BR’'s was used in New York, Chicago, and Los Angeles, be-
a nurse if they had suffered a major health problem believeduse thesBMSA's have larger populations than the other
to be caused by marijuana (Mathre 1988). Because mpatticipantSMSA's. Eligible ER’s are defined aER’s which
DAWN respondents have suffered major medical crises, thige open 24 hours a day; located in non-federal, short term
study indicates that the majority would respond accuratejgneral hospitals; and which have at least 1000 patient visits
to physicians’ inquiries about their marijuana use (thougb the ER in a year. Specialty hospitals, hospital units of
NORML members are certainly not a representative pojpstitutions, and pediatric hospitals are excluded (NIDA
ulation sample). But the fact that individuals are more likelg977, p. 2).
to divulge drug use when they believe it to be related to their Data inconsistencies arise becauseBRs in the DAWN
medical condition may indicate that DAWN data more asample change over time; occasionally new reporting facilities
curately measures drug abuse-caused episodes as opposafetadded and others are dropped (NIDA, 1977). This article
drug abuse-related episodes. Additionally, because DAWNalyses drug mentions recorded by “consistently reporting”
reports are also determined by doctors’ and nurses’ obseRs only. Consistent reporters are defined as those having
vation of crisis occurrences, these data should not reflegorted on at least 90% of the possible reporting days since
quite such substantial reporting prejudice as are foundJanuary 1974 (NIDA 1976). Data on numbers of drug men-
purely self-reporting interview settings (though they are liketions are supplemented with information on the total number
not as accurate as chemical tests of blood and/or uringf)consistently reportingR’s in the SMSA each quarter, as
Issues of reporting bias will be discussed at length in the nextll as the percent of aiR’s in the SMSA participating in
section. the DAWN system; this participation percent is referred to
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Table 1. Marijuana Decriminalization in States with DAWN Cities

Maximum penalties for possession

Before decriminalization After decriminalization
California: st NMT' 1 yr. <loz: $100
Enacted 1 /1/76 _ 2nd: NMT 20 yrs. >1 oz: 0-6 mos. and $500
(San Diego, Los Angeles, San Francisco) 3rd: 5 yrs.-life
Colorado: %§ 0z NMT 1 yr. and NMT $500 <loz: $100
Enacted 7/1/75 >§ 0z: 2-1 5 yrs. and $10,000 >1 0z: 0-6 mos. and $500
(Denver)
Minnesota: =1} 0z NMT 1 yr. and NMT $1.000 <1.5 oz: $100
Enacted 4/1/76 =14 0z: NMT 3 yrs. and NMT $3,000 > 1.5 0z: O-3 yrs. and $3,000
(Minneapolis/St.  Paul)
New York: =23 0z: NMT 1 yr. 1st: =§100
Enacted 7/29/77 =10z: 3-7 yrs. 2nd: =&200
(New York, Buffalo) =802: 5-15 yrs. 3rd: =%250 and/or 0-15 days
>11b: 15 yrs.-life
Ohio: 1st: NMT 1 yr. and NMT $1,000 <100 grams: $100
Enacted 11/22/75 2nd: NMT 10 yrs.
(Cleveland)
NOTE: Information on law changes and penalties from National Governor's  Conference (1977). Marijuana: A Study of State Policies and Penalties; Richard J. Bonnie

(1979). Marijuana Use and Criminal Sanctions: and Harvey Levine (1974). Legal Dimensions of Drug Abuse in the United States.
* NMT signifies “not  more than.”

here as thesaturation rate. Of the 24 DAWN SMSA’s, 21 the SMSA population, and variables that indicate the status
participated in the data collection effort for the entire periodf the associated state’s marijuana laws for each quarter dur-
1975-1978. It should also be noted that hdk of changes ing the years 1975-1978. Eighteen records lacked some of
to the ER reporting base (i.&€R’s that stopped reporting, this information and were deleted. On average, each SMSA
new ER’s added to the sample) occurred many years afteicorded 1,300 DAWN mentions of drugs other than mar-
the sample period studied here. jjuana and about 41 mentions of marijuana per quarter.
The data set also incorporates supplementary informatiBammary statistics for all variables are presented in Table 2.
on SMSA characteristics obtained from the Current Popu-
lation Survey (CPS). Data on total population, race, gender,
age, income, and employment anemploymentrates of
each DAWN SMSA are used to control for population char-
acteristics such as racial diversity and income differences, a$* drug mention occurs as the result of four events. An
well as changes in population size. These data are taken fi@gfvidual must use a drug or drugs (USE). He or she must
the March CPS files for each year and interpolated betwedlfO experience some crisis (CRISIS), which need not be a
years using a constant rate of growth. The resulting quartefiject consequence of the drug use but which does result in
information is then matched to the existing DAWN data. R Visit to a participant ER (ER). Finally, ER physicians or
is assumed that quantities such as race and gender corfgiinistrators must identify the episode as pertinent to a
sition (percent black and percent male) in an SMSA vari&AWN drug mention and report the incident as such (RE-
sufficiently little that values interpolated between yeafRORT). All of this must happen to an individual who is a
should closely approximate true variation in populatioff€mber of thepopulation at risk for DAWN drug mentions;
composition. that is, I|V|r_1g in an area v_wthm a sampl_ed SMSA that directs
| finally collect information on the status of marijuand'edical crises to a consistently reporting DAWN ER. Every
laws in each SMSA at the time of each DAWN report (qua,tndlvu_jual has some probability of being involved in a drug
terly). Eight of the 2 1 DAWNSMSA's in the sample are Mention. Formally,
located in states that decriminalized marijuana possession
between 1975 and 1977. Decriminalization involved roughlyPr(MENTION) = Pr(REPORT, ER, CRISIS, USE),1)
the samepenalty reductions in every state-from severe fines
and prisontermsto minor civil assessments. State penaltiewhich can be written as
both before and after decriminalization are summarized in

Table 1. = Pr(REPORT! ER, CRISIS, USE)

The complete data set containsl® records with infor-
mation on the number of mentions involving marijuana, - Pr(ER|CRISIS,USE). Pr(CRISIS|USE)Pr(USE). (2)

the total number of mentions of other drugs, the number S _
and percentageof ER’s to which these mentions are attrib-This identity highlights the fact that many factors contribute
utable (consistent reportersgemographic information on to generating a DAWN mention. Also note that (2) generates

2. THE MODEL
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Table 2. Summary Statistics: Means (Standard Deviations in Parentheses)

Al DAWN Never-decriminalized Ever-decriminalized
SMSA s SMSA ‘s SMSA’S
DAWN variables:
Total ER drug mentions 1,289 1,323 1,134
(marijuana excluded) (788) (778) (711)
Marijuana mentions 41 47 33
(50) (50) (49)
Number consistently reporting DAWN  ER's 22 24 20
(10) (12) @
Percent DAWN 72 74 70
(saturation) (15) (12) (19)
CPS demographic variables:
SMSA population 3,057 2,733 3,552
(in thousands) (2,330) (1,789) 2912
Household income 18,545 18,699 18.313
(2,526) (2,743) (2,144)
Percent employed 44 45 42
(11) (10) (12)
Percent unemployed 4 3 4
M §)] V)]
Percent black 14 17 10
©) C) ®)
Percent male 48 48 49
@ @ @
Percent age 18-34 29 29 28
O] (6) 8)
Marijuana law status indicator:
Decriminalized (= 1 if marijuana
decriminalized) 26 0 67
(.44) 0 (:47)

NOTE: A figures refer to SMSA level quarterly averages over 1975 Q1 -1978 Q4. DAWN figures are based on quarterly data pub!ished by the Drug Abuse
warning Network. Demographic information was calculated from annual Current Population Surveys {March). Inforrnation on marijuana laws was obtained
from Rid J. Bonnie (1979). Marijuana Use and Criminal Sanctions.

alog-linear model, tion practices (Pr(ERCRISIS, USE)). Also, nonreporting

_ or misreporting of patients’ drug use to and by medi-
log Pr(MENTION) = log Pr(REPORTER, CRISIS, USE) () siaff upon arrival at the ER, (P(REPORT)ER, CRISIS,

+ log Pr(ER CRISIS, USE) USE)), may influence the number of mentions recorded in
that ER. Both of these reporting variables may be system-

+ log Pr(CRISIS| USE) &ally affected by changes in drygenalties.Similar changes

+ log Pr(USE), (3) in observed numbers of drug mentions over time can thus

o L be generated by many behavioral responses that may be
which is suitable for estimation. affected by policy. This muddling of effects is important,

An increase in the number of observed drug mentions o
thus arise from a number of behaviors. Drug laws arecgr‘?&ause the probability components that generate drug

sumed to effect the probability of drug use (Pr(USE)). ngentlons may differ between decriminalized asshde-

laws may also affect the intensity of use by a given individuqolrn:j'ig%':}i‘;gg%2&2;”?3“\;?}5& :ggp%ﬁt;}go not allow
prompting changes in the probability of crisis occurrence,, interpret estimates of the effect of marijﬁana decrimi-

(Pr(CRISIS(USE)) stemming from such drug use. Thus iﬂalization on ER drug mentions, (3) is parameterized using

policy is effective, then changes in the number of Mentiops, ¢, ying statistical model. Terms in (3) are jointly as-
may be a result of either changes in the number of users of o4 14 e a function of fixed SMSA and period eff;ts
varying intensity of use by existing users. Both of these effec ndv,, demographic characteristics of the indivile,»},:’ ’

however, would indicate that policy influences drug-takintgle status of marijuana laws in SMSA j at the time of the

behavior. observationd;;, as well as a random error component
. . 2 /1] :
Still, the nature of DAWN reporting leads to some con efine ER;, as a dichotomous variable that indicates

founding of underlying causes for observed changes in th 7. . ; : L
data. If gIJER visitatig/n ﬁabits are systematically diffe?rent pdinether or not individualin SMSA j at period participates
tween states that have and states that have not decrimifiaf DAWN drug mention. The statistical model is
ized, then an observed change in ER drug episodes may

in fact be generated by a change in emergency room visita- log Pr(ER;; = 1) =6; + v, + Bd; + NXy + 5, (4)
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o comparison of average SMSA drug mentions per ER shows
s important differences between the two groups, especially in
- A " xfaf"'\‘_/’\ periods following decriminalization. Nondecriminalized
L3 | s SMSA'’s experienced a dramatic rise in total mentions per
E.E ;'_ ER beginning in 1977, while ever decriminalized SMSA’s
ii ol Pl Tk g had noticeably smaller and more irregular increases. Ever
g‘. x./k s :J ‘m_fr' ey decriminalized SMSA’s also had fewer marijuana mentions
':'? - | before 1977, but they had substantially more marijuana
= :'L_r.s‘---.__,»“’ mentions per ER thereafter when compared witinde-
criminalized SMSA’s. Various regressions are estimated later
© — — — — to quantify and c_onfirm ti_iase_apparer_it changes.
year All the regression specifications estimated use both total
i ) ) drug mentions (excluding marijuana) amdarijuana men-
Figure1. Total Drug Mentions PeER (marijuana excluded) 1975- 1978.

0, Never Decriminalized SMSA'S; A, Ever Decriminalized SMSA’S. tizgz ailsgfea'ts %e%a:\?\mt ga{éi?:]is ;?ZJ:LS; Sﬁt ggr:]ek?:izsts(;ﬁns
u W u vari [ inati
where i represents the effect of a change in law (frd,p with SMSA population statistics and Percent DAWN to cal-
- _ : S culate the empirical probability of participating in an ER
= 0tody= 1) andX is the vector of effects for individ- ug mention ?or thep popula?ilon cgverecrj) bygDAWN R
ual characteristics on ER drug outcomes. But direct estmﬂ%mng faciliies. Note that the dependent variatRe,, is
tion of (4) requires data on individualER.} and X,. In . ' ”
practice, the unit of observation in aggregate DAWN daﬁaﬁ?\?%ﬂf gtivltgeAgprg;E;?i;M;Arifl ellst;i:l]ienﬂzb;rl O;;JSeR'
'i the SMSA; S_O w 1S replaced by mean SM.SA Valu(_"SER’s reported consistently to DAWN, | weight the SMSA
A, andPr(ER,j = 1) is replaced with the empirical IC)mb_population in the denominator byPercent DAWN”-the
ability of participating in a DAWN ER drug mention,,

- (I/n) TIER,,| where n is the number of people in thenumber of consistently reportingR’s divided by the total

population at risk for ER drug mentions. The grouped modréijmber OfER's in the SMSA; that is,

is Number of Mentions
#DAWN ER’s

SMSA Population * Total SMSA ER'S

Fil =

|Og Pjt = ﬁ._r + i + ,‘-ﬁr.i"_r.f + -:'i.-f_u + ‘_,I‘I (5)

Note that this model is not equivalent to simple aggregatiq.rplis variable defines the population at risk for visits to
of (4) due to the nonlinearity of the log probability modelD WN ER’s as the total SMSA population multiplied by
Instead, aggregate data are substituted for individual Ie\{ﬁig‘ Percent DAWN. Defining this population as all persons
variables in the_ model due _to data availability constrainé%\./ing in an area se.rvice d by a DAWN ER ignores the fact
In the ne>_<t section, the log-linear m"_de'. (1'.4) is used to_ \at people travel as well as the fact that all persons may not
rectly estimate the effect of decriminalization on hospit e at equal risk for drug mentions. Demographic character-
ER drug episodes. Poisson regression models for countsi :

ER drug mentions are also estimated stics of patients, for example, may impact one’s risk for
g : : ' drug crises. But, the aggregate data available from DAWN
3. DATA ANALYSIS do not allow us to observe these variables for patients by

] ) SMSA. Using percent DAWN to define the population at
_Figure 1 plots the total number of drug mentions anfsk also assumes that all DAWN-eligibR’s are identical:
Figure 2 the number of marijuana mentions weighted BY,s knowing how many hospitals participate in reporting
the number of consistently reporting emergency rooms fQr gufficient. Although participant hospitals may vary,
SMSA's located in states that eventually decriminalizeghawN's criterion for participation in the data collection

marijuana possession (“ever decriminalized” SMSA'S) Versiisee Sec. 2) does lead the sample to be more homogeneous
SMSA's whose states never decriminalized. This simplg.an 3 true random sample of all hospitals.

In log regressions, the population and reporting facility
“1 _.-"-. variables in the denominator can also be moved to the right
=) l_.-" | side and have their coefficients estimated in an unconstrained
d P L model. Regressors include SMSA level averages of demo-
J’-J .'h\t':-"- “‘n‘ | graphic variables, full sets of SMSA and period dummies,
{ [ N and a “law dummy” equal to 1 if marijuana was decriminal-
) ized at the time of the observation and to O otherwise. Coef-
ficient estimates for the equations for drug mentions other
1 " / than marijuana are presented in Table 3; those for marijuana
jl,__ g mentions are presented in Table 4.
All regressions are estimated by weighted least squares for
578 p— 1977 078 o790 the log-linear probability model. (Weights are described in
year the notes to Tables 3 and 4.) The first thregressions-
Figure 2. Marijuana Mentions Per ER, 1975- 1978.0, Never Decrimin- (), (2), and (3)-use the log probability of a drugention
alized SMSA's; A, Ever Decriminalized SMSA's, asthe dependent variable. Equation (1) fits Iffy  fuil

Wy pins e jora peF ER
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Table 3. Log-Linear Regression Coefficients (Standard Errors in Parentheses)

Dependent Vvariable: LOG TOTAL DRUG MENTIONS (marijuana excluded)

Regressr @) 2 @®) ) ) (6)
Log SMSA population -.034 = 3T
(.074) 074y (D7)
Log number DAWN Fak- 258 242
emergency rooms [l i) (Wi (J0E1)
Log number non-DAWN — 0o .51 — 053
emergency rooms (L5 (.053) (.054)
Average househdd income 2.38e-05 944808 . | 00’
(2.32e-05) (2 4dp-05) {000 e i)
Percent employed -.516 — A =281 —. 144
(.855) i A58y (. 73d) {738
Percent unemployed 5.825*** 4.940%** 4.016** 3.810*
(2.331) (2.439) (1.986) (2.118)
Percent black -.104 24 G0& —. 6508
(:467) {A58) (.37H) i.281)
Percent male -.455 —.023 - 1.820 -1.567
(1.308) (1.345) (1.077) (1.115)
Percentage 18-34 .238 L] 245 AA3
(1.338) (1.343) (1.141) (1.154)
Law (= 1 if marijuana decriminalized) -.112% -.097* =123 =128
(.054) (.066) (053 (05H
Law passed this year -.057 A51%
(.066) {01
Law passed last year -.169%** —. 1479
(.071) ([ 066)
Law passed 2 years ago -173% ~ 07E"
(.083) (BT
Law passed 3 years ago -.013 - 024
(.136) [118)
WOTE: (1L (9w () e kogeramar rraodiedy st (adulibin wriahies constrned on e i e, iog py = X5 & Uy, ST By wasghii M e, =y = Pl - Bl (B, el )
— Y e el i T eght me, sl everuries by weagiod ksl SEuirsd Gom e el O § SRUSE O SONITRRS B LPCOneTEna

i
nml:u-—n [ e 5w e b wavishies & ilicais g of b passsge W regpreiaa nchels SOREIRNTL Bnd] B R a0 Of oity e A e dumimisn. T, mnd U iInciowte
gpricence i Be 90, 95 and B0 el

set of SMSA dummies, period dummies, and a single dégnemployment rates. Also, the law variable is significant in
criminalization indicator. Equation (2) adds all CB&ari- all equations regardless of the choice of dependent variables,
ates to this specification, and Equation (3) decomposes that the effects of decriminalization on total drug mentions
decriminalization indicator into four variables defined acre of opposite sign than the effects on marijuana mentions
cording to the time elapsed since enactment of the new lalone. For total drug mentions the law effect is consistently
These are four dummy variables; the first is equal to 1négative, so that decriminalization of marijuana is associated
decriminalization was enacted in the current year, the secowith a decrease in the mention of drugs other than marijuana.
is equal to 1 if decriminalization was enacted 1 year pri@n the other hand, the effect of decriminalization on mar-
to the observation, and so on. These dummy variables gu@ana mentions is significantiyositveand appears to be
mutually exclusive; when decriminalization has been in effeletrger with the more time elapsed since the law change. If
for longer than 1 year, the variable Law Passed This Yeardbanges in DAWN mentions indicate any change in actual
equal to 0 and Law Passed 1 Year Ago is equal to 1. Equati@itsig use, then these results suggest that some substitution
(4), (5), and (6) are identical regressions with population ahay have occurred towards marijuana when marijuana was
risk variables from the denominator (Log SMSA Populatiorgecriminalized.
Log Number of Consistently ReportingR’s, and Log One difficulty in interpreting these results involves the issue
Number of Non-DAWNER'’s) moved to the right side andof causality. Although new drug legislation may influence
their coefficients estimated, leaving only Log Total Druglrug taking behavior, the converse may also hold true.
Mentions (marijuana and other) as the dependent variablbnetheless, the direction of the bias induced by such “re
All specifications result in similarly estimated coefficientsyerse causality” is not clear. High levels of marijuana use,
indicating a robust result. The most consistently significafior example, might induce tighter controls if policy makers
variables in explaining both other drug mentions and marelieve this use to be indicative of a serious drug problem.
ijjuana mentions are the Log Number of DAVER's (in  Conversely, high levels of marijuana use may indicate an
the unconstrained population at risk model) and the SMSdnderlying permissiveness of drug use that could leatto
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Table 4. Log-Linear Regression Coefficients (Standard Errors in Parentheses)

Dependent variable: LOG MARIJUANA MENTIONS

Regressor i1} i2) 3 i) 5} &)
Log SMSA population 011 JAd i |
10y (- 185] (- 185]
Log number DAWN ) B3 Tabe
emergency roomsi (R {180 (R ]
Lixg number non-DAWN - 1| —-134 = 3
emergency rooms 11T IRRT-] 123
Average household income =T .58e-051 & Bide-05 -.000 -.000
(4.56605) (4. Bba-05§ (Do i oS0
Percent employed =154 M35 AEd —. 758
(1.708) (1.734) (1644) (1.654)
Percent unemployed 22.432" 20.131” 17.183" 13.992"
(4.437) (4.614) (4.447) (4.739)
Percent black —.2d — 353 - AEH — A58
{a24) (831 (646) {B51)
Percent male -4.067 -3.456 -3.998 -2.941
(2.695) (2.759) (2.412) (2.493)
Percentage 18-34 -4.196 -3.430 -2.016 -1.157
(2.675) (2.710) (2.555) (2.581)
Law (= 1 if marijuana decriminalized) BB ok LT 550
(115 {1E L4113 118y
Law passed this year a |l i
{138 (135§
Law passed last year B0 B
i-144j i 148
Law passed 2 years ago el R C R )
17 (172
Law passed 3 years ago 1.013” 1.007™
k| {.2e0y

WOTE (1) (2). and (3) @@ @-linear models with ki viriahies corsiysined on the kil sidaliog pd = @ + 4| estimated by weighted least SouBrEEw) = lngzell 1— 2. (4). (5). e (6) aren
ichrvical kog-Sineaw mroaieds with population at risk variables transferred to the right  side] sciostimaied by weighisdleast scuases) Seal text s 8 dicussan Of peraivarad #nd unconstrained Mrosksl
datamtons. (3) wnd (5) use Powr vk to indicate timing of law passage. All regressions sl constantsl and a full set of ity and yearuesries dummies] ™"."*| and * il sgniicancs)
at the &l Bfland 30 levels.

criminalization.Use of SMSA fixed effects should partiapgriod. In fact, the model for total drug mentions (excluding
account for these potential biases. marijuana) is the only specification in which any of fire-

As a specification test, | run regressions, replacing ttecriminalization indicators attained significance. Using this
standard decriminalization indicators with all possible laggecification, the variable indicating that decriminalization
(variables indicating that decriminalization went into effeetill occur in the subsequent period is negative and statisti-
one quarter ago, two quarters ago, and so on) and leadsq@lly significant, indicating that there was already some de-
dicating that decriminalization will go into effect one periogline in other drug consumption prior to decriminalization.
ahead, two periods ahead, and so on). If changes in ER dAmpther variable indicating that decriminalization would go
mentions are caused by changes in drug laws (as opposeidt@effect two periods in the future was not significant.
changes in laws being caused by changes in substance abukast, the model is estimated using Poisson regression,
crises), then greater numbers of marijuana mentions (fi@ating SMSA level data on drug mentions as caliata-
example) should not appear urditer decriminalization an appropriate specification given the lack of information
took effect. Only current and lagged values of the decrinin individuals. | assume that drug episodes occur in each
nalization dummy should be significant. Joint F tests on tRSA with some arrival ratk] which can be estimated as
full set of decriminalizatioteadsdo not reject their being a function of the previously used explanatory variables. For-
equal to0 at the95% significance level. (This is a variationmally, the basic Poisson regression model is
on the specification test for panel data suggested by Cham- ¥
berlain| 1%83]).The test implieps that informgtgi]on on w)rqether Pr(Yi= ) = exp(= M)A /1]
or not anSMSA would decriminalize in the future does nowherek] = exp(X;#j andg is the vector of estimatedgres-
help toexplain current ER drug mentions for either mari- sion coefficients. The model is directly interpretable, because
juana or othedrugs. But, it is possible that individuals an-it implies thatE[ y;]= ;. The Poisson coefficient on the
ticipate decriminalization prior to its enactment as law amgcriminalization indicator variable thus representspitee
adjusttheirbehavior prior to the actual decriminalizatialicted proportionate change in mentions SMSA resulting
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Table 5. Poisson Regression Cosficiants (Standard Errors in Parsntheses)

Dependent variable: TOTAL DRUG MENTIONS PER SMSA (marijuana excluded)

Regressor () | il ]}
Number DAWN emergency rooms LA Ee o b ot
(5.44604) (5 S0}
SMSA  population 1 D605+ 1.56a-05""1
(5. Tha-08) 5. TRe-08)
Average household income —1 84051 — 2 Bbe-05"1
(2 Sle-06) (3.02e-06)
Percent employed —.2a5"" —. 208+
{108} 108y
Percent unemployed 5.166"" 4.481""
2By a0y
Percent black =585 — BT
(05T (05T
Percent male -2.092"" -1.717"*"
[ 184) i 18]
Percentage 18-34 i | Ao
'REL (A7
Law (= 1 if marijuana decriminalized) - 118 — A3
(.0aTy (7. 35e-03)
Law passed this year — 30
i aoey
Law passed last year o | Fi
(ocay
Law passed 2 years ago — . 20E™"
o
law passed 3 years ago —Jadl
|

FOTE. P, regreiaisn wodel peimaded by Miaesm Moo, with prubabify daintasion gran Iy PHF, * pl =
st A, whern Ely] = & 508 G 5. Madisis, Listna] Dependent snd Cusifive Varsbies m Bconoremes. po. 31-
B, for charsention of th Prisson model ANl egeessins echuds conslants and § Rl sel of oy end peariguansr s
w= n et eCElE SUVACETCE Bl rw ¥ 95 e B lrenin

from the change in law, similar to the interpretatiotogf lization of ER's by unemployed individual{Pr{ER | CRISIS,
linear regression coefficients becausekicg X8/ USE)) as they are not covered by an employer’'s health
Again, | estimate three specifications: a model withoumsurance.
covariates other than state and year dummies, a model addPoisson estimates for marijuana mentions alone (Table
ing demographic covariates, and a model with decrimindl) also provide results that are strikingly similar to those
ization indicators decomposed to indicate timing. The effegbtained in the initial specifications. Again the Poisson spec-
of the change in law on total drug mentions (TaBl®- ification results in greater significance of the demographic
unweighted by population, because the Poisson model is Variables. The coefficients on the decriminalization dummies
absolute counts-is again negative and significant in allas® significant and almost identical in size to those obtained
the Poisson specifications. Poisson estimation for total dringthe log linear models. The coefficient in the model in-
mentions also results in a greater number of significant dd4ding all covariates and a single decriminalization indicator
mographic variables than in any of the preceding specificadggests that decriminalization resulted in a 6290 increase in
tions, all with sensible signs. This is consistent with the workarijuana mentions. Because each SMSA recorded an av-
of Hausman, Hall, and Grilliches1084), who used Poisson erage of only 4 1 marijuana mentions, the coefficient implies
regression to model counts of patents per firm. The res@tsaverage increase of 25 mentions per quarter per SMSA.
of their Poisson specification provided coefficients of a mag- Poisson specifications were also estimated using the neg-
nitude similar to those obtained using OLS, but generalyive binomial model, derivable from the Poisson but allow-
had lower standard errors than th2irS counterparts. For ing for overdispersion of the data (variance substantially
the total drug mentions model, all of the demographic vagreater than the mean). Models demonstrativeydisper-
ables except Percent Aged 18 to 34 have significant effegign will generally underestimate standard errors, resulting
on the number of mentions of drugs other than marijuaiainflated significance levels (as were obtained earlier). The
per SMSA. As in prioregressionshigher SMSA unem- negative binomial coefficients do not differ significantly from
ployment rates contribute to a significantly greater numbie Poisson results discussed later, thougheatiger standard
of drug mentions. Note that the consistent significance of therors lead the decriminalization indicator to lose significance
unemployment variable may in fact be due to increatied in the models using total drug mentions as the dependent
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Table 6. Poisson Regression Coefficients (Standard Errors in Parentheses)

Dependent variable: MARIJUANA MENTIONS PER SMSA

Regressor 1) @ 3)
Number DAWN emergency rooms Nt ,037™
(o3 (003
SMSA population —d.Ehe-05 3. 18e-08
(3. d40-05] (3. 47008
Average household income T D05+ 7.528-05%1
(1. Ma-05j (1. Bla-05)
Percent employed -1.326" -1.329’
(675) {BAD
Percent unemployed 23.473" 22.479™
(1.594) (1.636)
Percent black 439 BT
(333 (3an
Percent male -5.882™ -5.581™
(1.055) (1.075)
Percentage 18-34 -2.158™ -1.846
(1.048) (1.058)
Law (= 1 if marijuana decriminalized) 1.010™ B23
[ 04E) (052
Law passed this year o |
[ 058
Law passed last year T4
(]
Law passed 2 years ago B |
(.O7TH)
Law passed 3 years ago BT
{11

NOTE: Poisson regression model estimated by maximum Ewgdtwnd | with probability —dskisied given by PelFl= v)
= g - i 7| | o ] = L1508l GI S| Wiy Limited Dependent and  Chsabtaiesl Variables! in £ pomprsircs, pp. 51-
54, for derivation of the Poisson model. All regressions include constants and a full set of city o yearjmuewrier dummies|
**+ | and * indicate significance at the 98] &%| and .90 levels.

variable. (Results are available on request from the authdrije opposite signed effect of decriminalization on mari-
The decriminalization indicators remain statistically signifuana mentions and other drug mentions also lends credence
icant in all regressions for marijuana mentions. to the assumption that the observed changes in ER drug
Table 7 presents a summary of the estimated effect méntions can be attributed to actual changes in the use of
decriminalization in terms of both absolute numbers dfiese substances. A change in the probability of visiting an
mentions as well as percentage changes evaluated at the ntgarafter having used any illegal drug is likely to be positively
for each of the models estimated earlier. Note that the dderrelated with decriminalization; that is, those living in states
ferent models lead to estimates of roughly the same magth less restrictive marijuana laws might be less inhibited
nitude. Thesignificant effect of marijuana decriminalization to visit an ER after having used any substance. Thus, the
on both total andmarijuanaER drug mentions is robust tonegative effect of decriminalization on drug mentions other
a multitude of estimation strategies. than marijuana supports the assumption that these changes
A key issue in interpreting these results is whether legil outcomes are at least partially motivated by actual changes
change actually impacts drug taking behavior or simply ré drug use habits and not simply by changes in ER visitation.
flects heterogeneous behavioral norms. For example, state§ut decriminalization may induce those in treatment states
that are more tolerant of drugs and consequently exhilbit misreport their drug use as marijuana to ER staff, which
higher levels of use may be more likely to decriminalize&zould also explain the observed increase in marijuana men-
Thus the omissionf a “prodrug sentiment” variable would tions and corresponding reduction in other mentions. These
result in an overstatement of the effect of decriminalizationterpretation issues stem primarily from the manner in
on drug use. We would expect suphodrug sentiment to which DAWN data are collected and deserve further inves-
be positively correlated witkall drug use. This argument istigation.
counteredomewhaby the earlier empirical findings-al-
though decriminalization is associated with an increase in 4. SUMMARY AND CONCLUSIONS
marijuana crises, it is associated witécreases in other drug
crises. Prodrug sentiment would be expectedotsitively There is a clear association between marijuana decrimi-
influenceall types of drug use. nalization and the number of hospital ER drug episodes in
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Table 7. Model Comparisons

Absclde
Paccant {mentions /SMSA,/qr.)

Esrirnaned change in Total Drug Mentions {marijuand excluded) due to decriminalization
Log-linear model no covariates: -11% -142
(constrained add covariates: -9% -116
pop. atrisk) timed-1 st yr: -5% -B:

2nd yr: -17% -
3rd yr: -17% -219
4th yr: -1% -13
Log-linear model no corwariaies] -12% -155
(unconstrained add covariates: -13% -166
pop. at risk) timed-I st yr: -15% -193
2nd yr: -15% -193
3rd yr: -6% -103
4th yr: -2% -26
Polsson model no covariates: -12% -156
add covariates: -14% -160
timed-| st yr: -14% -160
2nd yr: - 19% -245
| 3rd yr: -21% -271
f 4th yr: -2% -26
Estimated u:hn'-gq in Marijuana Mentions due to decriminalization

Log-linear model B covariates: B0 +37
(constrained #ckd covariates: +T 1% +28
pop. at risk) timed-| st yr: +71% +24
2nd yr: B +33
! 3rd yr: + G + 26
! 4th yr: + 100% +d1
Log-linear model no covariates: + Bl 26
(unconstrained add covariates: + +23
pop. at risk) timed-1 =dyr: +5i0 +21
2nd yr: it +25
3rd yr: + B +28
4th yr: +100% +41
Poisson model no covariates: + 100% +d1
add wvariates: +E2% +25
timed-| st yr: +63d + 2
2nd yr: +74%] +30
3rd yr: it +258
4th yr: + B3 +38

themid to late 1970s. Changes in marijuana’s legal statusarijuana is decriminalized, théinis model can also explain
were accompanied by both an increase in the number of i concurrent decrease in other drug mentions as a result
marijuana episodes and a decrease in the number of mentishthe choices of a stream of new users.
of other drugs. This finding suggests that the drastic reductioThat these results differ from previous analysi#ohi-
in penalties associated with marijuana use may have precygring the Futuredata remains disturbing. It is possible that
itated a substitution towards marijuana and away from othe behavior of high school populations is |leffectecby
drugs. drug legislation, because most high school students are under
There are at least two possible explanations for the increage 18. DiNardo antlemieux (1992) found that high
in marijuana mentions and the decrease in other drug msghoolersdo, however, respond to higher drinking ages (a
tions. First, if the drug abusing population is stable, so thailicy that more directly affects them) Ishifting towards
new users arise only to replace former users, then the effatdrijuana use. If decriminalization does induce substitution.
can be interpreted as the pure substitution of marijuanatesn alcohol is a likely candidate for substitution in con-
other drugs. This would indicate that drug users substitgi@mption with marijuana. DAWN does not record episodes
towards the drug with less severe penalties when punishmehie solely to alcohol abuse, so this possibility cannot be in-
are differentiated. Alternatively, if the drug abusing popuwestigated here. Finally, if DAWN is so sensitive to reporting
lation is not stable, then the observed increase in marijudizg that all effects identified here are solely due to changes
mentions may be due in part to an actual increase in the&R visitation and the reporting of episodes, then serious
marijuana abusing population. Decriminalization may prérought must be given to thesefulnessf the data collection.
cipitate an increase in the absolute number of marijuanarhis article has demonstrated that policyiovation-
users. If new drug users originate over time, and if these ngvompted changes in the relative costs of illegal drugs are
users choose marijuana as opposed to other drugs whssvociated with significant changes in DAWN ER dnugn-
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tions. Unfortunately, DAWN data are reported in a way that for Count Data With an Application to the Patent&RD Relationship,”
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