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Marijuana Use Trends

The use of marijuana has become less restricted in the U.S., with adult-use recreational marijuana now legal in 24 states N ehabilitation
[Figure (A)].' We are concerned that these legal changes make it easier for minors to access marijuana. In fact, one study ¢34 N(t) =S(t) + C(t) + A(t) + R(¢) 5=0 5=0.1 5=0.3
performed in Washington state found that legal, nonmedical marijuana predicted a higher likelihood of self-reported past year | . .
marijuana use among 10-20-year-olds.2 Whether or not it’s related to progressive legalization of marijuana, another study BC1SVC5+BAISVAS d—S =u(l—p)N — PestS - PasAS —uS — PrsRS + PreRC + ¢poA 3 | - S S | _3 g | — S
found that adolescent use of marijuana increased by 245% during 2000-2020.3 — C dt N N N N © | — ¢ @ — 5 ° — 5
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How should we feel about this? Studies have shown that marijuana can be difficult to quit* and can be a gateway drug®. One N dc — BesCS + BasAS _ uC — BeadC _ BreRC + PraRA g &7 s Q7 g R
study found that habitual marijuana use may cause a loss of 1QS. Others have found that adolescent marijuana use may BaskS dt N N N N N 5 o] R & o]
increase the chance of adverse psychosocial events’, as well as increased marijuana use in adulthood®. N s 11 S 7! S 1]
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While these are only studies, we are convinced, in part due to personal experience, that it is better to err on the side of ] T | | . I | | | l T . . I . .
caution. In keeping with our concerns, we have developed a mathematical model describing the dynamics of substance abuse HS+C+HA+R | d_R — upN + PrsRS — uR 0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
in a high school context. Our goal is to examine patterns of marijuana abuse and to propose mitigating strategies. dt Months Months Months
Research Questions: . ) . . . Groups and Assumptions: Parameter Definitions Parameters: *  The parameter § was significant under our original assumptions.
« How can we apply our model to understand the dynamics of marijuana abuse in a high school setting? . We retain the S, C, 4, and R Groups . . _ N(0) = 3000. Thus, for this section only, we chose a more pessimistic scenario.
+ How can we use our model to provide strategies to reduce substance abuse in high schools? For example, should we try to . We assume tha,t a,II n’ew students are either S- H= r?tlofof newtst;detnt§ tcl)zdepartlng students 5(0) = 1100; €(0) = 700; A(0) = 600; R(0) = 600. ) Y:g?;:grtgr';zem’ small, or large, the 4 population goes to zero in
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cch]nvmc? cutrr(retgt marijuana users to stop, or is more effective to deter young people from using marijuana before they have the members or R-members. ) Z — spread of smoking habi?frorfl nteraction between u=1; p=0.2;¢ =0.5. - If the A-group does not drop out, it is eventually influenced down to
ehance fo start: Figure (A)’ Figure (B)? +  We assume that students cannot skip groups. In g)r(gups ¥ and Y Pes _ Pas __'BAC __10' zero by the — 47 term.
| A Graphic made in 2020. Last year = 2019. other words, they must progress from S to C to . & = marijuana-induced dropout rate Prs = Prc = Pra =1
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N +f . — Parameters: « Back to our original scenario - the parameter p is more
N(t) = S(t) + C(t) + A(t) + R(t) Marijuana Use Trends ° - | | | | o | | ] [ ° L l | | | N(0) = 3000. sgnsﬂye. We see an important impact across the different
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40 §$(0) =1600; €(0) = 300; A(0) = 100; R(0) = 1000. simulations shown above.
as _ p = PalS _BAS _ ae WS u=1; ¢ =05;8 = 0.3. «  With p approximtely 0.26 we start to see the R-group become
Al s dt N y— Months Months Months All By = 1. larger that the S group in the long term (p = 0.27 shown
% = % 4 % —kC —u,C —dC T . Parameters: »  There is not sufficient space to show simulation results for all because the graph is clearer).
s ¥ N(0) = 3000. Bxy- We simply point out here that S is one of the most
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iae £ u=1; p=033;¢ =056 =0.3. . Trlns_ls Ipelrhaps to be expected, because the parameter S is
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t I I I T 1 I * We note that for f.s = 7.5, C and R become approximately equal : : ” .
0 2 4 6 8 10 in the lona term . _From our SImgIatlons, we found that the mqst se_nsmve _[_3Xy parameters (i.e., influence pgrameters) are Bcs and Brs. In other words, the C-group
In g : is powerful to influence nonsmokers to begin using marijuana casually, and the R-group is powerful to influence S-members to develop a “no-
Groups and Assumptions: Graph at upper-right: vears smoking” attitude. We found that S is more sensitive than S.
up ump : S(0) = 73.94.C(0) = 6.85 A(0) = 1.37.R(0) = 0 = 0.3 = 0.7 =07 * In conjunction with this, we found that the parameter p is relatively sensitive. In other words, the number of students entering the high school
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+ Susceptible (S) persons do not use marijuana A=1.701,d = 0.025, 8, = 05,8, = 0.1,k = 0.5,5 = 0.085 with a preexisting, firm “no-smoking” attitude has a powerful long-term effect on the sizes of the groups (S, C, 4, R).
and never have used it. B mem e Y - ' I m a Ct Of G ro u R o n G ro u S «  From this, we conclude that an effective strategy at reducing marijuana abuse among adolescents (high school students) is family attitudes,
+ Casual (€) users smoke occasionally; next are P tor Definit RS home environment, and ea.rly life eduqation about drug abuse, as well as preparation for the temptations which will likely present themselves
the Addicted (4) users arameter Dernnitions . once young people enter high school life.
' . * A = recruitment rate into S class, i.e., new adults becoming of Marijuana Use Trends - Conversely, the parameter § had relatively little long-term effect on the group sizes. However, when we ran a more pessimistic simulation, we
* Removed (R) persons have developed a “no- Prs = 0.01 Brs = 0.7 Brs =5 found that & is more sensitive: when & is approximately 0.4 or greater, the school will eventually be empty.
smoking” attitude. age . _ _
« We assume that as time passes, every new ° Bl = Spread of Sm0k|ng habit from contact with C class ol s _ S 2] - -
. [l ® — H 1 1 O —
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« Individuals in the R group stay in this group for * k = progression rate from C to A . — A o — o
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