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Abstract

I test whether spatial diffusion meaningfully affects the likelihood of an
individual’s support for medical marijuana. I use November 2012 CBS/60
Minutes/Vanity Fair National Survey data to build a logistic regression model. I then
examine the strength of the relationships between variables and support for
medical marijuana. I find that there is a significant relationship between living in a
state with or adjacent to a state that has legalized medical marijuana and an

individual’s support of medical marijuana

Introduction

The legal status of Medical Marijuana is a popular topic in the United States.
Recent literature and polling suggests that marijuana usage, particularly in the form
of medical treatment, is widely supported. This creates a gap between the public,
which seems to be generally more accepting of marijuana, and the law, which
prohibits the use of marijuana both recreationally and for medicinal purposes. In
the case of medical marijuana, several states have opted to pass legislation allowing
for the use of marijuana as a treatment for health problems. However, despite major
widespread national support for the legal use of marijuana for medical purposes
only a few states have passed medical marijuana legislation. Therefore the research
question this paper seeks to answer is: How do we explain the variation in support

for medical marijuana amongst individuals in the United States?



The context of this research question is drawn from 2012, but specifically
looks at the differences between states that have initiative ballot elections and those
that do not. Part of the context comes from the recent 2012-election cycle, which
produced two states (Washington and Colorado) that have legalized commercial use
of Marijuana, effectively taking a step beyond medical marijuana. This question is
important, because as support for medical marijuana continues to grow the
likelihood of marijuana related legislation appearing on state ballots in the near
future increases as well. The answers to this research question could change the
approaches of marijuana and anti-marijuana advocacy groups, whose agendas differ
and look to influence related legislation in all states and on the national level as well.

In addition, this question is politically relevant, particularly for political
parties and advocacy groups that are looking to make a difference in terms of
medical marijuana legislation and on a lesser note marijuana legislation as a whole.
Additionally, bureaucrats and health care professionals in states that see a great
deal of marijuana related legislation may be interested in the results of this study
because it may be able to predict the outcomes of such legislation.

This study seeks to identify the causes that produce support for medical
marijuana. This includes the age of an individual, an individual’s party affiliation, the
religiosity of an individual, and the diffusion of information between states

surrounding an individual.



Literature Review

There is a sizeable body of literature regarding marijuana use and its effect
on the body. Additionally, there is also a good amount of literature dealing with
marijuana and it’s standing with the law. However, marijuana legislation is typically
studied more in its application rather than its occurrence and this paper intends to
examine the causes of high support for medical marijuana. To this end, the literature
reviewed here focuses more on the individual opinions of United States citizens
regarding the legal status of medical marijuana.

There are four major hypotheses explaining the variation in support for
medical marijuana in literature: the age hypothesis, the religion hypothesis, the
liberal affiliation hypothesis, and the state ballot initiative hypothesis. In addition,
this study will also utilize and examine another body of literature in spatial diffusion
hypothesis.

The first theory discussed by the literature is the age theory. The literature
also has found that youth in states that have medical marijuana legislation (MML)
are more likely to use marijuana and have a lower perception of risk regarding the
drug (Wall, Poh, Cerda, Keyes, Galea, Hasin, 2011). Polling data suggests that well
over 60% of individuals between the ages of 18-29 supported marijuana legislation
whereas other age groups displayed support levels below 50%. This theory suggests
that younger individuals are more likely to support marijuana than older individuals
(Wall, Poh, Cerda, Keyes, Galea, Hasin, 2011; Thurstone, Lieberman, Schmiege,

2011).



A second theory found in the literature is the religion theory. This theory
claims that the more religious an individual is, the less likely they are to support
MML in any form. These studies find that as religiosity increases, the use as support
for drugs (including and in specific marijuana) decreases (Wallace, Yamagichi,
Bachman, O’Malley, Schulenberg, 2007)

The third theory that may be found in the literature is the political ideology
theory. This theory states that individuals with a stronger liberal political affiliation
are more likely to support medical marijuana legislation. A commonly referenced
study for this body of literature is the Gallup 2010 National Poll, which found that
self-identified liberals supported marijuana legislation at 72% as opposed to
conservatives who supported at 30% (Mendes, 2010).

A fourth theory that appears in the literature is the state ballot initiative
theory. This theory states that individuals living in states with MML passed by ballot
initiative are more likely to support MMLs, than individuals who live in states
without MMLs (Cerda, Wall, Keyes, Galea, Hasin, 2011; Harper, Strumpf, Kaufman,
2012; Wall, Poh, Cerda, Keyes, Galea, Hasin, 2011)

Prior studies have found that respondents from states that have MMLs
reported both using marijuana more often having greater dependence on marijuana,
than states without similar MMLs (Cerda, Wall, Keyes, Galea, Hasin, 2011). In
another study mentioned earlier, it was discovered that respondents living in states
with MMLs are also less likely to perceive marijuana as a risk (Wall, Poh, Cerda,

Keyes, Galea, Hasin, 2011).



Interestingly, there have also been studies conducted that have found there
to be no significant relationship between individuals in states with initiative MMLs
and support for medical marijuana (Gorman & Huber, 2006). This contrast within
the literature makes States with MMLs an interesting variable to be considered.

A final body of literature to be considered in this study is the spatial diffusion
literature. This literature theorizes that the closer an individual is to a type of
activity or change, the more likely they are to conform to it. Policy diffusion, or the
spread of policy among jurisdictions, has been studied on several levels of
jurisdiction, particularly at the state level (Berry & Berry, 1990; Boehmke & Witmer,
2004; Boushey, 2010; Karch, 2007). Literature suggests that one source of policy
diffusion is emulation, where policymakers adopt policy that has already been
enacted by other administrations. (Shipan & Volden,2008; Shipan & Volden, 2006).
Further studies also indicate that state level policymakers most likely look to nearby
states for emulation based on shared similarities including convenience, political
networking, and shared media markets (Walker, 1969; Rogers, 1995; Mintrom &
Vergari, 1998; Mooney, 2001).

Media markets are geographic areas, sharing media content (television,
newspapers, radio, internet, etc.). Individuals within these media markets receive
the same content, particularly major television and newspaper groups (Fowler &
Ridout, 2009). Literature also indicates that differences in media markets may lead
to differences in information environments (Cho,2011).

By introducing information to individuals, media markets act as a vehicle for

policy emulation. Literature suggests that mass media may influence the



perceptions of citizens (Lindblom, 1977; McCombs & Shaw, 1972; Entman, 1989)
thereby indirectly influencing policymakers through the preference of their
constituencies (Kingdon, 1995; Pacheco, 2012).

An economic study found that Illinois municipalities would change tax rates
to match neighboring areas that presented more beneficial tax rates (Wu &
Merriman, 2011). In this same vein, this study is interested in seeing if the
neighboring relationships described by this body of literature will reflect similarly
in individuals whose states border states with MMLs.

This material is important as it may be able to explain and predict future
outcomes of marijuana legislation as well as individual responses to legalized

medical marijuana.

Hypothesis

Hypothesis 1: As the age of respondents increases, their support for medical

marijuana decreases.

This hypothesis is based in literature that finds that younger individuals are
more likely to use and support pro marijuana legislation than older individuals.
Research has found that in anonymous surveys, younger respondents (Under the
age of 30) were typically more accepting of marijuana than older respondents

(Mendes, 2011) indicating that marijuana support may be related to an individual’s



age. This hypothesis argues that age is a determining factor in an individual’s

opinion of medical marijuana.

Hypothesis 2: As the religiosity of individuals increases, their support for medical

marijuana decreases.

This hypothesis argues that the more religious and individual is, the less
likely they are to support medical marijuana. This hypothesis suggests that religion

is a strong deterrent against illegal drugs including marijuana.

Hypothesis 3: As liberal political affiliation increases, support for medical marijuana

increases.

This hypothesis argues that the more liberal a person is, the more likely they
are to support medical marijuana (Mendes, 2010). Overall, the literature agrees that
in general people identifying themselves closer to liberal support marijuana in

greater numbers than individuals closer identifying themselves to conservatives.

Hypothesis 4: Individuals living in states bordering other states with MMLs or in
states with MMLs, are more likely to support medical marijuana than individuals

who do not.



This hypothesis argues that individuals living near states with MMLs are
more likely to support medical marijuana than individuals who do not. The
literature suggests that this is a possible result of spatial diffusion theory and

economic diffusion. This hypothesis is the one that will be supported by this paper.

Data

The data used in this study is an opinion survey conducted by CBS News as
part of the CBS News/60 Minutes/Vanity Fair National Survey. This particular data
set was collected in November 2012 and as a result is appropriately named CBS
News/60 Minutes/Vanity Fair National Survey, November #2, 2012. Additionally,
tests were performed on other data samples of the same series using the same
survey, specifically the data from the October 2011 and October 2010.

All data sets were taken from the ICPSR database and is significant to the
research question as it contains a significant amount of survey responses, 1100, and
accounts for several variables to allow for testing of the research question. In
addition, this data set contains respondents from all 50 states including the District
of Columbia. In addition a section of this opinion survey focused on the individual
opinions of respondents regarding marijuana use with a question specifying the use
of medical marijuana.

The data is important, because this study focuses on the likelihood of
individuals to support medical marijuana. The data contains a direct question
providing us a solid measure with regards to the dependent variable, and in regards

to independent variables the data is notable for it's breadth (as a national survey



with respondents from all 50 states) and the depth of the survey (87 different
variables within the data set). Ultimately, the data allows for a reasonable model to

be constructed through the use of the survey responses.

Methods

As stated earlier, the data utilized in this study comes from the CBS
News/60 Minutes/Vanity Fair National Survey with the sample being individuals
polled from across the country in November 2012 (CBS News/60 Minutes/Vanity
Fair National Survey, November #2, 2012).

Due to the dichotomous nature of the dependent variable (Medical Marijuana
approval), a logistic regression is the preferred method of analysis. In addition, by
using a logistic regression, this study is able to predict the percent probability that
an individual is more likely to support medical marijuana. Additionally, a margins
command was run on all significant variables to compare the percentages of
particular variables when all other factors were held at means. This function
allowed for a more specific and accurate analysis of the effect of individual

independent values on medical marijuana approval.

Variables

Control variables
The control variables in this study were quite extensive and are as follows.

The Urban variable is an ordinal variable that measures the population of the
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respondent’s living area. This variable acts as a control within the model to help
account for differing opinions based on the urban or rural nature of respondent’s
orientation.

The Education variable is an ordinal variable measuring the highest levels of
education of respondents. This variable has been recoded from 0 (non-high school
graduates) to 6 (PHD/Multiple graduate degrees).

The Sex variable is a nominal variable recording a respondent’s gender. This
variable is recoded to remove non-admissible answers and set male at 0 and female
at 1.

The Race variable chronicles the identified race of respondents. This variable
is recoded so that each race category (White Black, Asian, and other) corresponds
with 1. Subsequently all other races correspond to 0 respectively.

The Age variable measures the age of survey respondents. This ratio level
variable ranges from 18 - 99. The variable has been recoded to remove values that
do not correspond with an applicable age.

The Income Variable is an ordinal measurement of the income of
respondents. This variable was recoded to remove refused responses and to set a
minimum of under $15,000 (corresponding with 0) and a maximum of Over
$100,000 (corresponding with 5) with measurements separated by increments of
$15,000.

In addition the Tea Party support variable is a nominal measurement of

whether respondents supported the tea party movement. This variable has been

11



recoded to establish a scale where non-respondents were removed, and Tea party
support was set to 0 with non-tea party support at 1.

The Political party affiliation variable evaluates which political parties
respondents supported, this variable has been recoded to set Republican as 0 and
Democrat as 1, also all other answers were removed.

Next, Political Philosophy recorded any political philosophies individuals
supported. This variable works to help control for respondent’s political positions.
This variable is a nominal variable and was recoded to remove non-answers and set
Conservative as 0, Moderate as 1, and Liberal as 2.

As stated earlier, the surveys used to collect all responses amongst the data
sets were identical and used identical language and variable syntax. This allowed for

all the independent variables to be consistent between data sets.

Test Variable

The key variable of this study will be the States Diffusion Variable. This
variable records the state that each respondent lived in. This variable is a nominal
variable so that States without medical marijuana laws and not bordering any state
with medical marijuana laws were set at 0, while states with medical marijuana
legislation were set to 1. Any state bordering a state with medical marijuana

legislation was also set to 1.

Dependent Variable
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The dependent variable of this paper is the Medical Marijuana Opinion
Variable, which measures the respondent’s opinion on allowed use of marijuana for
medical purposes. This variable is recoded to an ordinal variable with 0
corresponding with the opinion that marijuana should not be allowed for medical
uses and 1 representing the opinion that marijuana use for medical purposes should
be legally allowed. Finally, 49 cases where respondents responded with “do not
know” were removed. This variable is the measurement by which the other
variables are regressed within the logistic regression model.

Again, as the surveys used were identical the medical marijuana approval

variable is consistent between data sets.

Analysis

As discussed earlier, the method of analysis employed in this study is
a logistic regression using the dichotomous dependent variable of Medical
Marijuana Opinion to represent support for MMLs. Using the data mentioned above

produces the logistic regression displayed in Figure 1.

Figure 1. Logistic Regression Results

Variables DV: Medical Marijuana Support
State Diffusion - 75%*
(.29)
Education Level .06
(.12)
Gender 1
(.29)
Age (Under 55) 21
(.50)
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Race (White) 79%*

(41)
Race (Asian) -.24
(.93)
Income 25%*
(11)
Tea Party Support 15
(:31)
Party Affiliation 1.14**
(.38)
Political Philosophy 43*
(.24)
Religiosity -.25%*
(.09)
Urban Environment 2T7**
(\12)

N=538
*p<.10 **p<.05 ***p<.01
Log Likelihood=-186.63

Examining Figure 1 we can establish a great deal of information. Firstly, we
can see that the State Diffusion variable is significant at the .05 level as its P-Value is
.012. This confirms the diffusion hypothesis that living in a state with MMLs or next
to a state with MMLs has an effect on an individual’s support of medical marijuana.
However, despite the significance of the variable we can also note that the
coefficient of the state diffusion variable is -.7511363. This means that for
individuals living in or next to a state with medical marijuana laws there would be a
decrease in an individual’s support for medical marijuana. Prior to running a
margins test on our diffusion variable we may note that there is a decrease of 7.6%
in an individual’s likelihood to support medical marijuana if an individual lives in a
state with or bordering a state with medical marijuana legislation. Where

individuals with a diffusion value of 0 (not living in a state or bordering a state with
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medical marijuana) had a 92.3% likelihood of supporting MMLs and individuals
with a diffusion value of 1 (living in a state with or bordering a state with medical
marijuana) had an 84.7% likelihood of supporting MMLs. This information is
contradictory to the literature and rejects the first hypothesis as the relationship is
significant but the direction of the hypothesis is an inverse of the actual relationship
in the regression. These findings suggest that further studies should be
administered.

Another interesting variable is the Religiosity variable. We find that this
variable is also statistically significant with a P value of .008. In addition the results
suggest that as an individual’s religiosity increases there is a decrease in that
individual’s support for medical marijuana. Prior to performing a margins test we
can see that there is a notable decrease in an individual’s likelihood to support
MMLs from individuals attending no religious events (93.5%) to individuals
attending multiple religious events during a single week (84.5%). These findings
confirm our second hypothesis regarding religion having a negative relationship
with medical marijuana approval.

The political party affiliation variable and the political philosophy variable
are also interesting. Both variables operated on a scale that moved from
conservative being 0 to higher scores for more liberal views. In the case of the
political party variable, we find the relationship to be very strong with a .003 P-
score. Additionally, the coefficient suggests a strong positive relationship between
more liberal party affiliation and medical marijuana support. These findings are

somewhat mirrored in the political philosophy variable, which has a higher P-score
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of .075 making it significant to the 90t percent level. Additionally, the coefficient
indicates a positive relationship to medical marijuana approval as well, though again
not as strongly as the party variable. These findings support the third hypothesis, as
there is a positive relationship between an individual’s liberal political position and
support for medical marijuana.

Interestingly, despite literature stating otherwise the regression shows a P-
score of .529 meaning there is no significant relationship between being under the
age of 40 and support for medical marijuana. Additionally, when other age group
and interval age variables were substituted into the model the results produced
similar P-scores indicating that age, as a whole does not significantly affect an
individual’s support for medical marijuana. This may be a result of widespread
support for medical marijuana, whereas most studies indicate that age is more
significant in support for marijuana as a whole. Ultimately, these findings with
regard to age reject the first hypothesis, as age is not significant.

Finally, several other variables that were used as basic control variables
showed some significant relationships as well. The Urban population variable was
shown to be significant to the 95t percent level and had a 12% increase of MML
support. In addition gender proved to be significant to the 95t percentile as well,
with an 11.1% increase of medical marijuana support between women and men
with men supporting more often. Income also proved to be significant to the 95t
percent level as well.

In assessing the effectiveness of this logistic regression model, we may note

the log likelihood of -186.63358 which is an acceptable number given the number of
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cases incorporated to the study (538). Additionally, this model serves to answer
confirm or reject all the hypotheses proposed by our literature. The model confirms
the 2nd and 3rd hypotheses on Religiosity and Liberal Party Affiliation finding both
variables to be significant to the 95t percentile and therefore allowing us to reject
any null hypotheses. Furthermore, the regression indicated relationship directions
consistent with the literature and hypotheses.

The most interesting find of this study deals with the diffusion hypothesis,
which is rejected by the regression. As stated before, the data indicates an inverse
relationship to the one posed by the hypothesis, meaning that individuals living in
states w/ MMLs or in states bordering states with MMLs are less likely to support
medical marijuana than individuals living in states that do not have MMLs or
boarders and states with MMLs. Interestingly though, the model does indicate that
there is a significant relationship present which is an interesting find. In the case of
the state diffusion hypothesis, the direction of the hypothesis is rejected but a
relationship is confirmed. Lastly the model also allows us to reject the 1st and 4th
hypotheses as well. In the case of the age hypothesis, this is because the model finds
that age is not a significant variable. This finding is interesting as it contrasts the

information provided by the literature.

Discussion
The results of this study reveal that the variables believed to be significant in
determining support for medical marijuana are mixed. The model shows that

religiosity and political party affiliation were significant as was suggested in the
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literature. However, the regression also rejects the age hypothesis, indicating that
age does not affect an individual’s support for medical marijuana.

Additionally, the new information added to this study proved to be
significant. The model shows that information diffusion does have an affect on
individual support for medical marijuana. While the original hypothesis was not
supported, this finding’s rejection of the literature suggests that further research
may be performed in this area.

When other data samples from earlier surveys were tested as well (October
2010 & October 2011), it was found that the state diffusion variable was also
significant in these examples as well (to the 90t percentile w/ p-scores within .01 of
the 95t percentile). This suggests that despite recent changes in the legality of
medical marijuana across the United States, state information diffusion may have
been significant long before this study was conducted.

This study raises a few questions, in particular why are the urban population,
income, and gender variables significant but do not seem to be included as part of
the literature. Also as stated before, the most important question raised by this
study revolves around the state diffusion variable and why the hypothesis was
rejected. Prior studies have found that a large amount of adolescents have abused
marijuana acquired from a medically licensed source (Thurstone, Lieberman,
Schmiege, 2011) suggesting that medical marijuana is a significant source for the
drug for youth. This could be a possible cause for why individual support within
MML states and states adjacent to MML states was lower than individuals not living

in or adjacent to a state with MMLs.
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Another reason for the direction of the aforementioned relationship may be
that the diffusion of information between media markets spanning areas with and
without legal medical marijuana highlights the difficulties of implementation and
enforcement of marijuana regulation. It is possible that once a state legalizes
marijuana for medicinal purposes, neighboring states are witness to the marijuana
related struggles of their neighbors. If this is the case and media markets project the
negative aspects of medical marijuana legalization, it may explain why overall
support for medical marijuana drops for respondents living in or next to states that
have legalized medical marijuana.

The results of this study indicate that there is still a great deal of work to be
done in finding out what factors make individuals support medical marijuana. The
findings show that religiosity and party support are significant in this
determination. The model also shows that age is not a significant factor. Finally, this
study indicates that information diffusion is a factor that should be considered in
future studies into this topic.

Lastly, the findings of this study are beneficial because they help to identify
several factors that can be used to determine whether or not people will support
medical marijuana. If anything, this model indicates that there are a great many
factors that are not accounted for in the literature and that further research should

be done in this area.
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Appendix 1.

Variable Correlation Table

Med. Urban Edu. Gender age55 RaceW. RaceA. Income TeaParty Party Phil. Relig. statediff
Marij.
Med. Marij. | 1.00
Urban 133 1.00
Edu. .079 132 1.00
Gender .088 -.038 .029 1.00
age 55 .024 .081 .033 .138 1.00
RaceW. .019 -.159 118  .010 -131 1.00
RaceA. -.014 .033 130 .085 .092 -.304 1.00
Income 153 115 415 175 .102 124 .074 1.00
TeaParty 136 116 .051 -.165 -.058 -.143 .019 .014 1.00
Party 225 216 -15  -143 -.078 -.294 .045 -.031 482 1.00
Phil. 212 161 125 -119 -.024 -127 .036 .034 425 .604 1.00
Relig. -192 -.045 -01 -013 -113 -.142 .054 -.108 -.118 -189 -30 1.00
statediff -074 .099 106 -.014 -.027 .020 .067 .078 .064 .006 .030 -.061 1.00
Appendix 2.
Descriptive Statistics
Variable Mean Standard Deviation Min Max
Medical- 0.863 0.343 0 1
Marijuana
Urban 1.941 1.154 0 4
Education 2.275 1.177 0 4
Gender 0.428 0.495 0 1
age55 0.500 0.500 0 1
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RaceWhite 0.813 0.389 0 1
RaceAsian 0.023 0.150 0 1
Income 2.596 1.338 0 4
TeaParty 0.771 0.420 0 1
Party 0.569 0.495 0 1
Philosophy 0.898 0.757 0 2
Religiosity 1.953 1.570 0 4
statediff 0.256 0.436 0 1
Appendix 3.

Logistic Regression Results

Variables

DV: Medical Marijuana Support

State Diffusion
Education Level
Gender

Age (Under 55)
Race (White)

Race (Asian)
Income

Tea Party Support
Party Affiliation
Political Philosophy

Religiosity

- 75%*
(.29)
.06
(12)
71
(.29)
21
(.50)
79%
(41)
-24
(.93)
25
(11)
15
(31)
1.14%
(.38)
43
(.24)
-.25
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(.09)

Urban Environment 2T7**

(.12)
N=538
*p<.10 **p<.05 ***p<.01
Log Likelihood=-186.63
Appendix 4.
Margins Commands
Urban Margin Standard Deviation Z-Score
0 .839 .043 19.44
1 861 .050 16.89
2 915 .018 49.90
3 906 .028 31.60
4 962 .023 40.71
Gender Margin Standard Deviation  Z-Score
0 877 40.03 0.000
1 938 59.82 0.000
Party Margin Standard Deviation  Z-Score
0 .832 .034 0.000
1 943 .014 0.000
Philosophy Margin Standard Deviation Z-Score
0 875 .028 0.000
1 911 .020 0.000
2 939 .024 0.000
Religiosity Margin Standard Deviation  Z-Score
0 935 .023 0.000
1 938 .021 0.000
2 .895 .035 0.000
3 925 .030 0.000
4 845 .030 0.000
State Diffusion Margin Standard Deviation Z-Score
0 923 014 62.24
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1 847 .034 24.60
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