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ABSTRACT  
 
Specific Aims 

The overall purpose of this study was to examine and describe some of the acute adverse effects 
of cannabis that have been reported in the state of Arizona in order to provide insights into potentially 
pertinent toxicities. Another aim was to examine the data for any correlation between age and side 
effects experienced. 
 
Methods  

 De-identifed data tables detailing case information for cannabis-related calls made to either of 
the two poison control centers in the state of Arizona in the year 2017 were prepared and analyzed. 
Data examined included age, gender, number of substances involved, and general descriptors of the side 
effects reported for each patient case. A chi-square with Yates’s correction was utilized to look for any 
association between age group and the different types of adverse effects reported. 
 
Main Results  

 A total of 82 poison control center cases were examined. Side effects involving the central 
nervous system, cardiac systems, and mental health were among the most commonly reported. No 
association was found between age and the occurrence of any particular type of adverse effect (p = 
0.866). 
 
Conclusions  

Though seemingly not dependent on the age of the user, our data may suggest that the use of 
cannabis can potentially contribute to a wide variety of acute adverse effects – most notably involving 
the central nervous system, cardiac systems, and mental health. However, as this study is lacking in 
generalizability, further research will need to be done in order to elucidate a more accurate side effect 
profile. 
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INTRODUCTION    

Cannabis (known more commonly as marijuana or “weed”) is presently a federally controlled 

substance largely known and abused for its hallucinogenic properties. Despite this, marijuana has seen 

legalization in many states for therapeutic purposes, such as treating nausea in chemotherapy patients.1 

Moreover, the U.S. has recently been seeing changes in its legal and political landscape, particularly in 

favor of decriminalizing cannabis for recreational use. Marijuana has been decriminalized in several 

states in the U.S., such as Colorado, California, and Washington just to name a few.2 More recently, the 

entirety of Canada has legalized cannabis for recreational use.3 

The legalization of cannabis engenders a greater amount of availability and use. A common public 

perception of cannabis is that its use is essentially harmless--a sentiment that might be promoted by the 

changing political landscape. As cannabis becomes more widely available, more public education might 

be necessary to ensure that potential consumers of cannabis are aware of any potential dangers in order 

to help them make more informed decisions. In the long run, this can potentially help reduce occurrences 

of unexpected medical complications and hopefully avert a larger burden on our already encumbered 

health care system. 

While there is a fair amount of literature describing various potential adverse effects related to 

cannabis use, it might be worthwhile to examine the prevalence of these toxicities in a more public 

setting. In this study, we would like to examine this through Poison and Drug Information Centers in the 

state of Arizona - one of many states in which cannabis use for therapeutic (medical) purposes is legal.4 

We believe that this approach might not only provide insight into the variety of adverse effects but also 

perhaps provide context to some of these incidents. In particular, a common concern in society in 

regards to substances like cannabis is how it might affect the more vulnerable of us (i.e. children, 

teenagers, and perhaps the elderly). As such, it might also be worthwhile to examine these cases to look 

for any possible association with toxicity and age. Simply put, the overall purpose of this study is to 
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examine and describe some of the acute adverse effects of cannabis that have occurred in the state of 

Arizona in order to provide insights into potentially pertinent toxicities. Another, more specific purpose 

was to analyze the data for to see if there is any association between age and side effects experienced 

from cannabis use. 

 

 

METHODS 

 

Design 

 This study used a retrospective review and analysis of de-identified case data. 

  

 Subjects 

Eligible participants/cases for this study include those who called (or who called on a cannabis 

user’s behalf) a Poison Control Center (PCC) within the state of Arizona (encompassing callers from all 15 

Arizona counties) regarding incidents related to cannabis use; furthermore, only calls made in the year 

2017 were examined (i.e. only calls from 1/1/2017 through 12/31/2017). Exclusion criteria for these 

cases include those cases listed with missing data with regards to age and/or substances used. 

Furthermore, adverse effect reports deemed unrelated by the poison control centers’ staff members 

(and documented as such) were disregarded in this analysis. 

 

 Measures 

 Descriptive and demographic variables include the ages of the affected subjects, the genders of 

the affected subjects, the number of substances involved in the individual cases, and general descriptors 

of the various side effects reported by the subjects. See the data dictionary below for more details. 
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Data Collection   

 The data for this project was provided by the two poison control centers in the state of Arizona, 

specifically the Banner Poison and Drug Information Center that handles cases in Maricopa county and 

the Arizona Poison and Drug Information Center that handles cases in all other counties. Data was 

provided in the form of de-identified excel sheets detailing the variables mentioned above for each call 

received by the centers plus general descriptors of the substances involved in each case. 

   

Data analysis  

 The total number of side effects experienced were categorized into broader descriptor groups 

(e.g. the number of cases involving agitation and paranoia were added under the umbrella of mental 

health side effects) and compared against the age groups of the subjects who experienced them using a 

chi-square analysis with Yates’s correction and an alpha value of 0.05; the results of this analysis did not 

warrant further post-hoc analyses. All other demographics were left as descriptors. As the data was not 

normally distributed, the use of an ANOVA test was deemed impractical.  

 

RESULTS 

 A total of 84 calls that were made to the poison control centers in the state of Arizona in 2017 

involved the use of cannabis – 82 of which were used in our analysis (2 excluded due to missing age 

information). Specific demographics including age, gender, and the number of substances involved are 

detailed in TABLE 1. It should also be noted that around half of the cases involved more than one 

substance, including non-cannabis substances. 

 Data on the types of adverse effects reported in these cases are tallied and categorized by the 

age of the subject who experienced the side effects in TABLE 2. A chi-square analysis with Yates’s 
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correction was performed using this data in particular. No association was found between age group 

and the occurrence of any type of side effects in particular (chi-square = 14.085, p = 0.866). As such, no 

post-hoc analyses were performed. More detailed descriptions of the types of adverse effects reported 

under these broader categories are detailed in TABLE 3. It should be noted that there were no deaths 

reported. 

 

DISCUSSION 

 Among all of the side effects reported, those involving the central nervous system, cardiac 

systems, and mental health were most prevalent at 45, 26, and 20 reports, respectively.  Additionally, 

our data suggests that there does not seem to be an association between age group and the occurrence 

of certain side effects related to cannabis use (p = 0.866) – that is to say, one age group does not seem 

to be particularly more vulnerable than the other for experiencing certain side effects based on the 

analysis of this sample population. 

 Though the various effects that cannabis can have is yet still being elucidated through research, 

our results coincide with some of the previously published literature. For instance, some of the effects of 

cannabis seen in this study are similar to some of those described in a double-blind, randomized, 

placebo-controlled trial by D’Souza et al in regard to mental health (e.g. agitation).5 Additionally, some 

of the reported side effects involving the urinary tract, the cardiovascular system, and the respiratory 

systems are similar to those described in other studies and anecdotal reports.6,7 Interestingly, however, 

this data showed other effects that don’t seem to be established as well in preexisting literature, 

perhaps most notably the many cases of CNS depression. 

 With cannabis becoming more and more available recreationally, so too is the opportunity for 

further research. Among more well-established effects of cannabis like those on mental health and the 

central nervous system, the results of this study might imply other potential avenues of study. Though 
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our data might be sparse in its population size, our findings might imply acute effects on cardiovascular 

systems, the gastrointestinal system, effects on the kidneys and/or the urinary tract, various laboratory 

values, and effects on the respiratory system, among others. Furthermore, as this study did not take into 

account the various different forms of cannabis reported (of which there were several, including 

cannabis itself, various foods, “spice,” marinol, ect.) research into these different forms and routes of 

administration may be worth examining in the context of acute toxicity. 

 Overall, the design and conclusions of this study can best be described as exploratory – that is, 

it’s simply a small examination made for the sake of promoting discussion through insight. The results 

from this study are not meant to be generalizable or used for educational purposes. The main reason for 

this is that the population examined in this study is a very small sample derived from fairly specific 

circumstances (i.e. people experiencing acute symptoms, which are voluntarily reported by calling the 

poison control center hotline). Another glaring reason affecting this study’s generalizability is that 

among many other possible confounders like preexisting conditions, many calls involved the use of 

multiple substances. Other reasons include the subjective nature of the reporting (or rather, the 

possible lack of objective confirmation) and the wide variety of forms of cannabis reported (e.g. 

different routes of consumption and the use of different forms like spice and marinol). 

   

 

CONCLUSIONS 

 Overall, though seemingly not dependent on the age of the user, our data suggests that the use 

of cannabis can potentially contribute to a wide variety of acute adverse effects – most notably involving 

the central nervous system, cardiac systems, and mental health. However, as this study is lacking in 

generalizability, further research will need to be done in order to elucidate a more accurate side effect 

profile for cannabis as well as any related derivatives. 
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TABLE 1:  Patient Demographics 

    
Number of 
Cases n (%) 

Age Groups     
  Children (< 13 years) 9 (11%) 
  Teenagers (13-18 years) 19 (23.2%) 
  Adults (18-64 years) 43 (52.4%) 
  Elderly (> 65 years) 11 (13.4%) 
      
  Average Age:         30.59 years    
  Standard Deviation:          21.9   
      
Gender     
  Male 46 (56%) 
  Female 36 (44%) 
      
Number of Substances Involved     
  1 32 (52.4%) 
  2 14 (17.1%) 
  > 3 25 (30.5%) 
      

Total Number of Cases Examined 82 
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TABLE 2:  Number of Reported Adverse Effects by Age Group and Side 
Effect Type 

Side Effect Type 

Age Group 

Total 
Children 

(<13) 
Teenagers 

(13-18) 
Adults 
(19-64) 

Elderly 
(65+) 

Respiratory 1 5 5 0 11 
Cardiac 1 11 14 0 26 
GI 2 1 12 2 17 
Ocular 1 1 3 0 5 
Mental Health 2 7 10 1 20 
CNS 4 15 20 6 45 
Urinary Tract 0 3 0 0 3 
Others 3 10 30 6 49 

Chi-Square with Yates’s correction:       Chi-Square = 14.085, p = 0.866 
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TABLE 3:  Specific Adverse Effects Reported    

Side Effects Number of Reports  Side Effects 
Number of 
Reports 

CNS Depression  27  Bradycardia  1 
Tachycardia 16  Asystole  1 
Vomiting   12  Pulseless Electrical Activity   1 
Agitation   11  Other (Cardiovascular) 1 
Unknown? 11  Hypoxic brain injury 1 
Dizziness/vertigo   8  Paranoia   1 
Confusion   7  Ocular Pain   1 
Ataxia   5  Hives/Welts 1 
Nausea   5  Other (Dermal) 1 
Acidosis   5  Electrolyte abnormality   1 
Respiratory depression   5  Increased osmolal gap   1 
Tremor   4  PT/INR prolonged   1 
Increased anion gap   4  X-ray findings (+)   1 
Increased Creatinine   4  Respiratory Arrest 1 
Hypotension   3  Pulmonary edema   1 
Other (Neuro) 3  Urinary Retention   1 
Slurred Speech   3  Oliguria/anuria   1 
Hyperventilation   3  Urine Color Change   1 
Dypsnea   3    
Chest Pain 2    
ECG change (other) 2    
Hypertension   2    
Seizure 2    
Abdominal Pain   2    
Hallucinations/delusions   2    
Mydriasis   2    
Miosis   2    
Fever   2    
AST, ALT > 100 <=1,000   2    
Rhabdomyolysis   2    
Diaphoresis   2    
Renal failure   2    
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APPENDICES 

Appendix A:  Data Dictionary 

Appendix A: Data 
DIctionary    

    

Category Subcategory 
Analysis 

Code Notes/Definitions 

Patient Sex: Male 1  

 Female 2  

    

Patient Age: Children -- Encompasses persons < 13 years of age 

 Teenagers  
Encompasses persons 13 - 18 years of 
age 

 Adults  
Encompasses persons 19 - 64 years of 
age 

 Elderly  Encompasses persons > 65 years of age 

    
Number of 
Substances 
Involved  -- 

Substances include any drugs or 
chemicals consumed through any route 
(including Cannabis) 

    

Side Effects:    
Note: Patients labeled by major 
documented side effects only 

Side Effect - 
Respiratory Dyspnea  

Preexisting conditions (e.g. asthma, 
COPD, ect.) not specified 

 Hyperventilaton/Tachypnea   

 
Respiratory 
Depression/Bradypnea   

 Coughing  
Preexisting conditions (e.g. asthma, 
COPD, ect.) not specified 

 Respiratory Arrest  
Complete but temporary cessation of 
breathing 

 Other (Respiratory)  For related adverse effects not specified 
Side Effect - 
Cardiac Chest Pain/Angina   

 Hypertension   

 Hypotension   

 Tachycardia   

 Bradycardia   
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 EKG abnormalities  

Encompasses changes detected by 
echocardiogram (e.g. QTc prolongation, 
QRS prolongation, ect.) 

 Cardiac Arrest   

 Other - Cardiac  For related adverse effects not specified 
Side Effect - 
Gastrointestinal Nausea and/or Vomiting   

 Diarrhea   

 Constipation   

 Melena   

 Other - Gastrointestinal  For related adverse effects not specified 

Side Effect - Ocular Pain   

 Miosis   

 Mydriasis   

 Other - Occular  For related adverse effects not specified 
Side Effect - Mental 
Health Confusion   

 Hallucinations/Delusions   

 Paranoia   

 Agitation   

 Other - Mental Health  For related adverse effects not specified 

Side Effect - 
CNS/Neurological CNS Depression  

Referring to generalized sedation rather 
than bradypnea alone; encompasses 
cases considered minor and major (i.e. 
anything short of syncope) 

 Syncope   

 Dizziness/Vertigo   

 Parasthesias/Numbness  Referring to any perceifed numbness 

 Motor abnormalities  

Referring to adverse effects related 
movement (e.g. tremors, ataxia, speech 
abnormalities, ect.)  

 Other - CNS/Neurological  For related adverse effects not specified 
Side Effects - 
Urinary Tract Renal failure   

 Urinary Retention   

 Oliguria/Anuria   

 Other - Urinary Tract  For related adverse effects not specified 

Side Effects - Other Hepatic Effects  
Referring specifically to laboratory 
abnormalities (e.g. AST/ALT elevations) 
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Abnormal laboratory 
readings  

Referring to general lab abnormalities, 
including acidosis, electrolyte imbalances, 
hyper/hypoglycemia, ect. 

 Unknown  
Referring to uncategorized cases left 
without details of clinical effects 

 Other  
Any other clinically relevant effect not 
specified in this dictionary. 

Death   
Deaths directly related cannabis use 
(pathology unspecified) 
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