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Abstracts: This article provides information on the level of acceptance of medical cannabis, the intention to use it and 
the factors involved in the decision-making process of individuals. Despite the studies developed for the use of medicinal 
cannabis, it has some difficulties to enter the market due to existing prejudices as a recreational drug. In order to provide 
valuable information to make the right decisions and generate marketing strategies, the relationships between the use of 
medical cannabis and the Theory of Planned Behavior in the purchase and consumption decision are explored using 
factor analysis techniques, and relevance analysis. Besides, a purchase intention prediction model based on machine 
learning is proposed. The results show that the dimensions ”attitudes” and ”perceived behavioral control” have a positive 
and statistically significant relationship with consumption and purchase. The purchase intention prediction model 
achieved a performance with an accuracy greater than 94%.   
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1. INTRODUCTION  

Cannabis has been seen by society as an illegal substance and is currently one of the most consumed 

psychoactive substances worldwide [3]. This has created a stigma for those people who choose to engage in 

cannabis use regardless of legality, but the perception of cannabis use is changing [8]. Several countries have 

legalized its use for different therapeutic and medicinal purposes [18]. 

In Colombia, the legal use of cannabis for medicinal purposes dates back more than three decades, 

through Law 30 of 1986, in which the National Narcotics Statute was adopted (Congress of the Republic, 

1986), in which the use of these substances and the cultivation of plants that produce them for medical and 

scientific purposes is limited, resulting in the first step towards the legal use of these components to combat 

various diseases or conditions. 

Over the years, a series of resolutions, laws and decrees have been implemented, which dictate the 

different requirements that currently exist in Colombia regarding medicinal cannabis. However, even though it 

has been regulated and its use is allowed, for many people it continues to be taboo, associating it in a negative 

way because it belongs to the recreational industry, produces hallucinogenic effects, and there is even a 

tendency to link it with addiction and drug trafficking [24]. 

Medical cannabis is a therapeutic option that could help control symptoms in palliative care patients who 

need it [25]. The increase in the use of medicinal cannabis worldwide has led to a great debate regarding its 

legalization [25]. However, lack of knowledge, limited training, cultural prejudices, among others, are also 

factors that influence the use of medicinal cannabis as a therapeutic option in medical practice [9]. Previous 

studies in physicians have revealed gaps in knowledge and shown a lack of confidence in prescribing it 

[22][25]. Other authors [6], notably conclude that the potential beneficial effect of cannabis is hindered by 

doctors’ lack of comfort in recommending it. Likewise, in [5], in a study with oncologists, show that 70% of them 

do not feel prepared to make clinical recommendations regarding medicinal cannabis, the vast majority talk to 

patients about this topic and almost half, in fact, clinically recommend it. 
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These results demonstrate the potential that cannabis has for medical use, however, there is a large gap 

between the studies and the knowledge to prescribe it. All this, added to a great misinformation about the 

benefits that cannabis has when used adequate, has a negative impact on the perception of these compounds, 

and, as a consequence, causes companies that are dedicated to producing these drugs to lose market 

opportunities, since within the five stages of the purchasing decision process, information plays a fundamental 

role in product selection and purchase. Therefore, it is important to carry out actions that improve the image of 

this type of products in order to encourage their commercialization and use, allowing companies in the sector 

to grow and sustain themselves over time. 

Given that distorted beliefs lead to a consequent low perception of risk, and this plays a fundamental role in 

terms of behavioral intention, since people make decisions in situations (such as consuming or not) based on 

what their beliefs or ideas are. about the consequences they will have (positive or negative). For this reason, in 

this article an empirical study is carried out in the Aburr´a Valley in Antioquia, in order to identify the 

knowledge, perceptions and attitudes of people related to the use and consumption of medicinal cannabis. 

Based on the Theory of Planned Behavior (TPB), the constructs object of this study are identified, namely, 

subjective norms, attitude, perceived behavioral control or product perception and their influence on the 

intention to purchase products. based on medicinal cannabis. Additionally, a purchase intention prediction 

study using supervised learning machines was applied using the k nearest neighbor, support vector machine, 

decision tree and random forest algorithms, demonstrating the functionality of these models to determine 

purchase intention based on multiple variables. context and behaviour. This article is organized as follows: 

First, the theoretical framework and theories used to develop the hypotheses are discussed. The study 

sample, data and methodology are explained below. Finally, it reports the results, discusses the main findings 

and draws conclusions. 

2. THEORETICAL BACKGROUND 

2.1. Theory of Planned Behavior 

The Theory of Planned Behavior (TPB) [1] provides a framework to explain and predict how people make 

their decisions, what their intentionality is and how they act in certain circumstances. TPB could be used to 

explain medicinal cannabis use in different populations [13]. TPB suggests that it is possible to predict people’s 

behavior through their intention to perform certain actions and this is the most influential predictor of behavior 

[1]. Intentions affect individuals’ choices as well as direct and maintain their behavior. Previous studies have 

assessed attitudes toward substance use [26] and explained substance use behavior [7] using TPB. 

Behavioral intention is predicted using attitude (positive or negative evaluations of medicinal cannabis use), 

subjective norms (normative beliefs of the subject about what those in their social environment think about 

medicinal cannabis use) and behavioral control. perceived (perceptions of the ease or difficulty of controlling 

medicinal cannabis use) [10]. The sum of these variables aims to identify the individual’s behavior before it is 

executed, indicating how willing they are to attempt a certain action, and even how much effort they are 

planning to exert, in order to perform the behavior. Likewise, TPB suggests that these three behavioral 

variables may be correlated and may positively influence an individual’s purchase intention [1]. The more 

favorable the attitude and subjective norm regarding a behavior, and the greater the perceived behavioral 

control, the stronger the individual’s intention to perform the behavior, in this case the intention to purchase 

medical cannabis. 

The majority of published studies using TPB refer to recreational cannabis use and have indicated that 

attitudes, subjective norms and perceived behavioral control influence intentions to use cannabis [15] [12]. In 

line with these results, in [2] conclude that the behavior of consuming cannabis is significantly predicted by 

Behavioral Intention, which in turn was significantly predicted by attitude. and perceived behavioral control (p ¡ 

0.001), while subjective norms do not seem to have a significant influence. However, in the context of the use 

and consumption of medicinal cannabis, the literature is still incipient. For this reason, this article aims to 
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explore the predictive effect of TPB variables (attitudes, subjective norms and perceived behavioral control) on 

the intention to consume medicinal cannabis in people in Medell´ın, Colombia. 

Attitudes towards the consumption of medicinal cannabis are determined by the combination of beliefs 

about use, expectations of the result associated with use, the perception and influence of close people, the 

social context, motivating and inhibiting factors of behavior. In this sense, advertising plays an important role in 

the attitude towards use. This advertising is likely to be contrary to what has been the traditional anti-drug 

message and lead to more positive attitudes about cannabis, thereby reducing the perception of the physical 

and psychological risk associated with the use of medicinal cannabis. For this reason, it is expected that an 

individual with a more permissive attitude towards the use of medicinal cannabis will have a greater intention to 

purchase the product. 

On the other hand, subjective norms involve the social environment of an individual in which an individual 

associated with that can add pressure to perform or not perform an action. Social environments that can affect 

these actions are family, friends, gender, political party, race/ethnicity, and education. Subjective norms are 

determined by two components: by the perception that other people important to the subject approve, think, 

expect and desire their behavior (normative beliefs); and the subject’s own motivation to accommodate the 

expectations or desires of those people (motivation to adjust) (Facundo, Salas, Aguilar, Castillo, 2014). People 

who deviate from social norms and values are subject to disapproval, marginalization and, usually, 

discrimination with loss of their social status [4]. Subjective norms influence intention, as do descriptive norms 

and conventional norms that can assist an individual with regard to intention to use medicinal cannabis [16]. 

Although norms and attitudes contribute to intention to use cannabis, so do perceived behavioral controls 

on an individual’s personal beliefs to act on a behavior. Behavioral control includes both internal and external 

factors. Among the internal ones are physical and psychological abilities, and in the external ones, time, 

opportunity, means and dependence on third parties. That is, the young person’s perception of themselves as 

capable or not of using drugs or facing social pressure to do so. In this way, perceived behavioral control is the 

sum of the products between beliefs about the presence or absence of resources and opportunities to perform 

a behavior (control beliefs), and the perceptions of being able to control the factors that facilitate or hinder the 

behavior. behavior (perceived strength) (Facundo, Salas, Aguilar, Castillo, 2014). 

Based on the previous arguments, we propose that the relationship between the TPB variables and the 

intention to consume cannabis is positive in the context of emerging countries, such as Colombia. Based on 

our previous discussion, we present the following hypothesis: H1: The attitude of the individual is positively 

related to the intention to purchase medicinal cannabis H2: Subjective norms of the individual are positively 

related to the intention to purchase medicinal cannabis H3: The individual’s perceived behavioral control is 

positively related to the intention to purchase medical cannabis. 

Figure 1 summarizes the research model developed in this study. The ”+” sign is used to emphasize the 

positive effect of each dimension of TCP on medicinal cannabis. 

2.2. Support Vector Machine 

Support vector machine (SVM) obtain an optimal hyperplane to separate classes using the structural risk 

minimization to maximize the distance between classes (margins) [23]. SVM can be used in binary and linear 

classification [20], and multiclass classification [17]. SVM was extended to regression (Support Vector 

Regression- SVR) to predict time series [19] [21]. 
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Fig.1. Proposed research model 

The aim of this method is to use a training data X = {(x1,y1),(x2,y2),...,(xl,yl)} to find a function that satisfies f(xl) ≈ 

yl. First, x is mapped to higher dimensional feature space in order to treat non-linear problems as linear problems. 

The regression problem can be depicted as follows: 

 |f(x;w) − y| = ⟨w,Φ(x)⟩ + b, (1) 

where Φ(·) is the mapping function, and w and b results from minimizing the insensitive error (ϵ) between 

f(x;w) and the observed values y: 

 |f(x;w) − y|ϵ {0 if |f(x;w) − y| < ϵ; |f(x;w) − y| − ϵ, otherwise} (2) 

Kernel functions can be considered as the main potential of support vector techniques, which allow 

mapping a non-linear problem to linear problem [17]. This technique has other parameters which are widely 

explained in [14]. 

3. EXPERIMENTAL SETUP 

3.1. Dataset 

In this study, virtual questionnaires were applied in 10 cities in Colombia, specifically in the Aburrá Valley in 

the department of Antioquia. A non-probabilistic snowball sampling was carried out in the university academic 

sector, in which 113 men and 138 women responded, showing balance and reducing gender bias. All 

respondents are of legal age, the majority of the sample is made up of young adults (millennials) and are 

distributed among 36 university students (multiple careers), 182 employees (academic and productive sector), 

22 independent workers, 4 unemployed, 5 businessmen and others. 

Attributes In this study the dependent variable is purchase intention. The instrument used to measure this 

variable is the scale adapted from [11] which consists of 5 questions and the answers are given on a five-point 

Likert-type scale, ranging from: completely disagree (1) to completely agree (5). The factorial analysis is shown 

in Table 1 

Table 1. Rotated component matrix for the variable purchase intention 

Construct/indicator Loadings Composite 

Reliability 

% of Cronbach’s 

variance Alpha 

Factor 1: Purchase intention  13,027 73,372 0,979 

I am willing to buy medicinal products based on 0,742 

Cannabis 

   

I would like to buy medicinal products based on 0,682 

Cannabis 

   

I intend to buy medicinal products based on 0,681 

cannabis 

   

In the future I will buy medicinal products based 

0,456 on cannabis 

   

Cannabis based medicinal products are likely0,400    
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Independent Variable.  This study uses TPB as an independent variable. The TPB is composed of three 

variables: attitudes, subjective norms and perceived behavioral control. For these variables, a questionnaire of 

35 questions adapted from [11] was used, with answers on a five-point Likert-type scale, ranging from: totally 

disagree (1) to totally agree (5) (for For example, Can I decide whether or not to buy medicinal cannabis-based 

products? 

To analyze the study data, the Statistical Package of Social Sciences (SPSS), version 24, was used. 

Exploratory factor analysis was used through principal components analysis and the Varimax rotation method 

with Kaiser normalization, to reduce the number of elements to a more manageable level. The reduction 

resulted in 3 factors with eigenvalues greater than 1 and variance above 70% in each factor. For this study, 

reliability was maintained, reporting acceptable Cronbach’s Alpha coefficients for each of the three dimensions: 

attitude =0.920, subjective norms =0.957 and perceived behavioral control =0.952. The KMO value is 0.949, 

with a Bartlett test significance of 99%. The average variance extracted (AVE) took values greater than 0.5, 

consistent with acceptable criteria (Fornell Larcker, 1981); Items with low loadings (< .5) were eliminated. 

Table 2 shows the results. 

Table 3 presents the correlation matrix and descriptive statistics for each of the study variables. We can 

see that the correlation coefficients are not very high, indicating that our estimates do not suffer from 

collinearity between the independent variables. On a scale of 1-5, the purchase intention variable has a mean 

of 3.557 and among the TPB factors, the one with the highest score is the perceived behavioral control factor 

(µ=4.065) and the one with the lowest score is the subjective norms factor (( µ=1.788). Note: Table 3 contains 

Pearson’s correlation coefficients. ∗p < 0.05; ∗ ∗ p < 0.01. 

Table 2. Rotated component matrix - independent variables 

Construct/indicator Loadings Composite 

Reliability 

% of 

variance  

Cronbach’s 

Alpha 

Factor 1: Attitude  0.912 77.140 0,92 

Buying a medicinal product based on 

Cannabis contributes to society 

0,745    

Consuming alternative medicine based on  

Cannabis is ethically correct 

0.734    

I think it is necessary to use medicinal 

products based on Cannabis 

0,681    

The country should develop regulations that 

allow the sale of medicinal products based on 

Cannabis 

0,578    

I think that buying a medicinal product based 

on Cannabis is a good choice 

0,432    

Buying a medicinal product based on 

Cannabis contributes to the environment 

0,484    

Factor 2: Subjective norms 0.929 77.741 0.957 

I would buy Cannabis-based medicinal 

products if people close to me use this type 

of medicinal products 

0.828    

I think that my friends or my family circle 

would agree with the use of medicinal 

products based on Cannabis 

0.793    

The opinion of my family and important 

people in my life is relevant and 

influences my decision about the use of 

medicinal products based on Cannabis. 

0.660    

The close and important people in my life 

would like me to buy Cannabis-based 

medicinal products. 

0.595    

I would only use Cannabis-based 

medicinal products if they are 

recommended to me by people close to 

0.446    
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me. 

If a health professional recommended 

you use Cannabis-based medications, 

would you use them? 

0.377    

Promotion (advertising) in the media would 

en- courage me to buy medicinal products 

based on Cannabis 

0.235    

Factor 3: Perceived behavioral control 0.966 76.343 0,952 

I can decide whether or not to buy medicinal 

cannabis-based products. 

0,844    

The decision of whether or not to buy 

Cannabis- based medicinal products is solely 

mine. 

0.738    

I will buy a Cannabis-based medicinal 

product if I want it. 

0,702    

If I have the possibility of purchasing 

Cannabis- based medicinal products, I would 

do so in the future. 

0,690    

I have enough knowledge to buy medicinal 

products based on Cannabis 

0.379    

I am willing to buy medicinal products based 

on Cannabis 

0.340    

There is enough variety in the market to 

choose different alternatives for medicinal 

products based on Cannabis. 

0.232    

Table 3. Descriptive statistics and model correlations 

Dimension Mean Deviati

on 

1 2 3 4 

Attitudes 3,579 0,560 1    

Subjective norms 1,788 0,644 -0.448** 1   

Perceived 

behavioral control 

4,065 0,739 0.613** 0.693** 1  

Purchase intention 3,557 0,573 0.522** 0.307** 0.923**  1 

3.2. Purchase intention prediction model 

To predict the intention to purchase medicinal cannabis, different learning machine models were built 

following the procedure presented in Figure 2. First, the data set was cleaned, then a relevance analysis was 

carried out using the ReliefF algorithm. Finally, 4 prediction models were built, the first based on the k nearest 

neighbors algorithm, the second based on support vector machines, the third based on decision trees and the 

fourth based on the Random Forest algorithm. The performance of the models was validated with a test of 

20% of the data and accuracy was used as a performance metric. 

 

Fig.2. Methodology - purchase predictions models 
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4. RESULTS 

Static data regression models were used to evaluate the hypotheses of this study based on multiple 

dimensions of TPB, taking purchase intention as the dependent variable, with several appropriate controls. 

Table 4 shows the effects of the regression analyzes for each independent variable, including the control 

variables. In each of the models presented, their variance inflation factors are below 5; indicates that the 

results obtained were not influenced by multicollinearity. The models show a good fit, supported by an R2 

within the value and the F statistic. Gender shows a positive relationship with purchase intention, but it is not 

statistically significant in the 8 models of the study. 

For Model 1, the “Attitudes” factor was used as an independent variable. The results show that the 

relationship between attitudes and purchase intention in the sample is positive and statistically significant (β = 

0.351; p < 0.01), supporting Hypothesis H1. In Model 2, “subjective norms” were used as the independent 

variable. The results show that the relationship is positive but statistically insignificant (β = 0.309), rejecting 

Hypothesis H2. In Model 3, the results show a positive and significant relationship between perceived 

behavioral control and purchase intention (β = 0.409; p < 0.01), supporting Hypothesis H3. 

Table 4. Linear regression model results 

 Model 1 Model 2 Model 3 

Constant 2.440 (0.33)** 2.691 (0.27)** 2.204 (0.30)** 

Variable control 

 

   

Gender 

0.077 (0.07) 

0.042 (0.07) 0.076 (0.06) 

Attitudes 0.351 (0.06)*   

Subjective norms  0.309 (0.04)  

Perceived 

behavioral control 

  0.409 (0.05)** 

R2 0.244 0.266 0.296 

F-static 7.49** 9.33** 11.78** 

VIF 1.292 1.868 1.444 

Note: The table includes regression model coefficients (estimators); Standard deviations are included in 

parentheses. Significant at ∗p < 0.055; ∗∗ p < 0.01; ∗∗∗p < 0.001∗. 

In Table 5 is shown the accuracy of the purchase intention prediction models based on machine learning 

applying the algorithms k-NN, SVM, DT, and RF. The best result was achived by SVM prediction model with 

94.5% of accuracy. It can be due to the no-lineality of the data. 

Table 5. Accuracy of purchase intention prediction models based on Machine Learning 

Predictive 

model 

k-NN SVM DT RF 

Accuracy 89.8% 94.5% 93.2% 94.1% 

CONCLUSIONS 

People’s behavioral, normative, and control beliefs regarding the use of medicinal cannabis provided vital 

information about what motivates or does not motivate their use in the future, measured through purchase 

intention. The results still show that a large part of the population has a lack of knowledge about the use of 

medicinal cannabis, influenced by the negative perception associated with the use of recreational cannabis 

and its perception as an illicit drug. 
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The way people think, their attitude, the influence of their environment and their ability to acquire these types of 

products are essential so that stereotypes, paradigms, customs, tastes and traditions that currently exist in society 

can be broken with strategies of marketing that allow the growth and sustainability of medical cannabis companies, 

and all the actors involved in its manufacturing. 

On the other hand, it was demonstrated that purchase intention can be predicted using learning machines 

based on multiple context variables, highlighting the performance of the model based on support vector 

machines. 

As future work, it is proposed to expand the spectrum of the database and perform a clustering analysis 

that allows building predictors for each segment of the population to obtain decision support systems for better 

targeted marketing campaigns for medicinal cannabis. 
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