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INTRODUCTION 

Cardiovascular disease (CVD) remains one of the leading causes of morbidity and mortality 

worldwide, driven largely by well-established risk factors including hypertension, dyslipidemia, 

diabetes, and smoking. The progressive legalization of medical and recreational cannabis has 

introduced a clinically relevant question: what are the cardiovascular implications of rising 

cannabis use across diverse patient populations? Despite a growing volume of research, the 

evidence base is uneven, and direct comparisons across studies are complicated by inconsistent 

methodology and product variability. 

Some of the earliest clinical interest centered on blood pressure. The vasodilatory properties of 

cannabinoids generated reasonable hypotheses about antihypertensive potential, and certain 

studies showed pressure reductions in hypertensive cohorts. Alshaarawy and Anthony conducted 

a study on a nationally representative U.S. sample, and found recent cannabis users had higher 

systolic readings than non-users.¹ Lipid metabolism has received similar attention, with animal 

and in vitro models suggesting cannabinoid receptors play some role in cholesterol regulation, 

though human data confirming this remain limited.²  

Acute cardiac events represent the most clinically significant concern to emerge from this 

literature. Associations between cannabis use and myocardial infarction, arrhythmia, and stroke 

have been reported across multiple independent investigations, with younger adult populations 

appearing particularly vulnerable, an observation that carries weight given that cardiac events in 

this demographic are relatively uncommon.³⁻⁵ The hemodynamic effects of acute intoxication are 

well characterized, heart rate increases, blood pressure rises transiently, and for patients with pre-

existing disease these changes may have more impact than for healthy subjects.⁶ Cholesterol 

findings, spanning HDL, LDL, and total levels have been less consistent, with observational 

studies pulling in different directions.⁷ A thread running through nearly all this research is the 

limited cannabis exposure information regarding what people are consuming. Cannabis is not a 

single compound, and the physiological consequences of use are shaped meaningfully by product 

composition. THC carries the primary psychoactive and sympathomimetic load; CBD, in 

contrast, is broadly characterized by anti-inflammatory and anxiolytic properties that may 

regulate or modify THC's cardiovascular effects.⁸ Research that collapses these distinctions will 

continue generating findings that are hard to translate clinically. 

This study aims to address these gaps by evaluating the associations between cannabis use, 

cardiovascular risk factors, and cardiovascular risk scores. By integrating Real-World Data 

(RWD) from Electronic Medical Records (EMRs) and point-of-sale (POS) data from cannabis 

dispensaries, our goal is to generate data-driven insights into the cardiovascular effects of 
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cannabis use. These findings will inform clinicians, policymakers, and consumers about the 

potential risks and benefits of cannabis use in the context of cardiovascular health.  

 

METHODS 

Study Design and Population 

This retrospective cohort study examined the association between cannabis use and 

cardiovascular risk factors. The study included 3,207 adults, of whom 1,069 were cannabis users 

and 2,138 were non-users. Participants were stratified into two cohorts: 

Older adults (40–79 years), for whom ASCVD 10-year risk was assessed. 

Younger adults (20–39 years), for whom lifetime cardiovascular risk was analyzed.  

Inclusion and Exclusion Criteria 

Inclusion: Adults (≥20 years) with complete data on cannabis use, BMI, systolic blood pressure 

(SBP), total cholesterol, HDL, LDL, diabetes, and smoking status.  

Exclusion: Deceased patients, missing demographic data (age, gender, race), or incomplete 

cardiovascular risk determinants. Opioid Use (MME) 

Opioid use was standardized in MME per month to allow for comparison across different opioid 

types. Monthly MME was computed using prescription dosages adjusted for the specific opioid 

type. 

Data Collection 

Longitudinal electronic health records (EHRs) from 2016 to 2024 were linked with cannabis 

product sales data from dispensaries in Utah and Minnesota using MSA’s HIPAA-compliant de-

identification engine. To ensure consistency, mean values for SBP, BMI, and cholesterol were 

calculated across multiple patient observations. 

Cannabis users and non-users were matched using 1:1 propensity score matching (age, gender, 

race). Missing SBP, total cholesterol, HDL, and LDL values were imputed using regression -

based estimation. 

Key Variables 

Cannabis Use: Categorized as user vs. non-user based on dispensary and EHR data. 

Cardiovascular Risk Markers: SBP, total cholesterol, HDL, LDL, BMI, smoking status. Diabetes 

and Antihypertensive Use were identified via ICD-10 codes (E08–E13) and prescription records. 

Cardiovascular Risk Scores: 

ASCVD 10-year risk (≥7.5% categorized as high risk) in older adults.  

Lifetime risk (binary classification) in younger adults.  
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Cannabis Product Types: Edibles, flower, vapes, tablets/capsules, topicals.  

THC:CBD Ratio Categories: High THC, High CBD, Balanced.  

 

Statistical Analysis 

We performed regression analyses on the entire study population and stratified subgroups to 

assess differences in cardiovascular risk markers, including systolic blood pressure (SBP), and 

cholesterol levels (Total, HDL, LDL), between cannabis users and non-users. Additionally, we 

evaluated the impact of cannabis product types and THC:CBD ratios on cardiovascular risk 

outcomes. 

Cardiovascular risk scores were estimated using the American Heart Association (AHA) pooled 

cohort equations via the cvRisk package in RStudio.  

Older adults: Linear regression assessed cannabis use and ASCVD 10-year risk. 

Younger adults: Logistic regression evaluated cannabis use and high lifetime cardiovascular risk.  

Subgroup analyses examined cannabis product types and THC:CBD ratios.  

All models were adjusted for key covariates, including age, gender, race, diabetes status, BMI, 

and smoking status, to account for potential confounders and isolate the association between 

cannabis use and cardiovascular risk. 

 

RESULTS 

In this sample, the mean age was 60 years (SD = 14.4). The cohort comprised 2,148 females 

(67%) and 1,059 males (33%). Of the total, 2,343 patients were aged 40–79 years, while 349 

patients were aged 20–39 years. Regarding racial distribution, 2,344 patients (73.1%) identified 

as White, 24 (0.7%) as Black, and 839 (26.2%) were classified as Other. Diabetes was present in 

182 patients (5.7%), and 926 (28.9%) patients were using Anti-hypertensive medications.  

A subset of 526 patients had complete data available for calculating cardiovascular risk scores. 

Among these, 68 patients in the older group were classified as having high 10 -year 

cardiovascular risk, while 116 patients in the younger group were categorized as having high 

lifetime cardiovascular risk. 

Body Mass Index 

The mean BMI was 31 kg/m² (SD = 5.1), and it was slightly lower in cannabis users (30 Kg/m2), 

than non-users (31Kg/m2). The difference was statistically significant (p <0.001).  

Systolic Blood Pressure 

The mean SBP was 126.6 mmHg (SD = 1.8). Cannabis users had a mean SBP of 125 mmHg and non-

cannabis users had a mean SBP of 127mmHg. The difference was statistically significant (p <0.001).  



 
Page 4 of 12  | © Copyright 2025.  All rights reserved. Management Science Associates, Inc. All product names are 
trademarks of their respective company. 
 
 
 

 

Total Cholesterol 

This sample showed a mean Total cholesterol of 188 mg/dL (SD = 25.9). Cannabis users had a mean of 

190.92 mg/dl (SD=42) and non-cannabis users had a mean of 186 mg/dl (SD=10). The difference was 

statistically significant (p <0.001). 

 

 

 

HDL Cholesterol 

The mean HDL cholesterol was 50.9 mg/dL (SD = 10.6). Cannabis users had a mean of 53.16 mg/dl (SD 

= 16), and non-cannabis users had a lower mean of 49.8 mg/dl (SD = 6.2). The difference was statistically 

significant (p < 0.001). 
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LDL Cholesterol 

LDL cholesterol averaged 111 mg/dL (SD = 20.8). Cannabis users showed a mean of 105.4 (SD = 33.1), 

and non-cannabis users had a higher mean of 113.9 (SD = 8.8).  

 

 

 

Cannabis Product Type by Age Group 

Patients ages 40-79 were using edibles more frequently, while patients ages 20-39 were using vapes more 

frequently. 

 

 

 

  

Product Type Patients Percentage 

Edibles 134 29.4 

Vapes 121 26.5 

Tablets/capsules 105 23 

Flower 57 12.5 

Topicals 19 4.2 

Other 7 1.5 

Product Type Patients Percentage 

Vapes 44 44.9 

Flower 19 19.4 

Edibles 16 16.3 

Tablets/capsules 10 10.2 

Topicals 3 3.1 

Other 0 0 
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THC Percentage 

Younger patients were consuming products with higher THC percentage than patients in the older group.  

 

 

CARDIOVASCULAR RISK MARKERS AND CANNABIS USE 

Systolic Blood Pressure (SBP) 

Cannabis use was associated with a 4.28 mmHg reduction in SBP (p < 0.001) compared to non -

use, after adjusting for age, race, gender, and BMI. Age was positively correlated with SBP, 

increasing by 0.13 mmHg per year (p < 0.001). Male gender was associated with a 7.83 mmHg 

higher SBP than females (p < 0.001). Black individuals had significantly higher SBP (+20.93 

mmHg vs. White individuals, p < 0.001), while BMI was positively associated with SBP, 

increasing by 0.44 mmHg per unit BMI (p < 0.001). The model accounted for 16% of SBP 

variance (R² = 0.1605), indicating additional unmeasured factors such as lifestyle and medication 

use may contribute to SBP variation. 

Total Cholesterol 

Cannabis use was associated with a 7.10 mg/dL increase in total cholesterol (p < 0.001), 

controlling for age, gender, race, and BMI. Male gender was linked to a 10.58 mg/dL reduction 

in total cholesterol (p < 0.001), while individuals in the "Other" race category had 7.76 mg/dL 

lower total cholesterol than White individuals (p < 0.001). Neither age nor BMI showed 

significant associations with total cholesterol. The model explained 8.07% of the variance (R² = 

0.0807). 

HDL Cholesterol 

Cannabis use was associated with a 6.91 mg/dL increase in HDL cholesterol (p < 0.001), 

adjusting for age, gender, race, and BMI. Males had 11.46 mg/dL lower HDL cholesterol than 

females (p < 0.001), while individuals in the "Other" race category had 1.94 mg/dL lower HDL 

cholesterol than White individuals (p < 0.001). BMI was inversely associated with HDL 

cholesterol, decreasing by 0.16 mg/dL per unit BMI (p < 0.001). The model explained 31.5% of 

HDL cholesterol variance (R² = 0.3153). 
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LDL Cholesterol 

Cannabis use was associated with a 7.59 mg/dL decrease in LDL cholesterol (p < 0.001), 

adjusting for age, gender, race, and BMI. Age was inversely associated with LDL cholesterol, 

decreasing by 0.48 mg/dL per year (p < 0.001). Males had 6.67 mg/dL lower LDL cholesterol 

than females (p < 0.001). Black individuals exhibited a 25.72 mg/dL lower LDL cholesterol 

compared to White individuals (p < 0.001), while individuals in the "Other" race category had 

5.47 mg/dL lower LDL cholesterol (p < 0.001). The model explained 16.5% of LDL cholesterol 

variance (R² = 0.1647). 

 

- Multiple Linear Regression Model on Cannabis use and Cardiovascular Risk Markers+ 

Variable Estimate (b) Standard Error t-value p-value 

Systolic Blood Pressure -4.28     0.46   -9.33    < 0.001 * 

Total Cholesterol  7.10     1.05    6.74 < 0.001 * 

HDL Cholesterol  6.91     0.37  18.52  < 0.001 * 

LDL Cholesterol -7.59     0.81   -9.423   < 0.001 * 

Abbreviations: HDL, High density Lipoprotein ; LDL, Low Density Lipoprotein. 

* Statistically significant 

+ Results from model adjusted to age, race, gender, and BMI. 

 

Cannabis use and 10-year CV Risk score 

ASCVD 10-Year Risk in Older Adults 

Cannabis use was not significantly associated with increased ASCVD 10-year risk compared to 

non-users, even after adjusting for age, gender, race, smoking, and diabetes (β = 1.45, p = 0.382). 

In contrast, age (β = 0.88, p < 0.001), male gender (β = 6.10, p < 0.001), and diabetes (β = 10.50, 

p < 0.001) were significantly associated with higher ASCVD risk. Race and smoking were not 

significant predictors in this model. Notably, only 9.4% of the study population were smokers, 

potentially limiting the ability to detect an association. 

High Cardiovascular Risk in Older Adults 

In a logistic regression model assessing high cardiovascular risk in older adults, cannabis use 

was not significantly associated with an increased risk (b = 3.015, p = 0.196). Each additional 

year of age was associated with 3.19 times higher odds of high cardiovascular risk (b = 1.161, p 

= 0.001). Diabetes was the strongest predictor, increasing the odds 9.56 times (b = 9.155, p = 

0.007). Male gender showed a marginal association, with men having 15.40 times higher odds of 

high cardiovascular risk compared to women (b = 3.739, p = 0.078). Race and smoking were not 

significant predictors in this model. 
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These findings suggest that traditional cardiovascular risk factors, particularly age, diabetes, and 

male gender, play a dominant role in determining cardiovascular risk in older adults, while 

cannabis use does not appear to contribute significantly. 

 

- Multiple linear regression model of 10-year CV risk score and cannabis use 

Variable Estimate Standard Error T Value P Value 

Intercept 4.85296     1.54    3.16 0.002* 

Cannabis Use -1.45227 1.66 0.88 0.382 

Age 0.87638 0.05 17.82 <0.001* 

Gender (Male) 6.10259 1.02  5.97 <0.001* 

Race (Other) -0.65389 1.22 -0.54 0.592 

Smoking 1.60867 1.31 1.23 0.220 

Diabetes 10.50493 1.09 9.67 <0.001* 

 

CANNABIS USE AND LIFETIME CARDIOVASCULAR RISK 

In the adjusted logistic regression model predicting high lifetime cardiovascular risk in the 

younger population, cannabis use was significantly associated with higher odds of high 

cardiovascular risk, with cannabis users having 6.71 times greater odds compared to non-users (b 

= 1.903, p < 0.001). BMI was also a significant predictor, with each unit increase in BMI 

associated with 14% higher odds of high cardiovascular risk (b = 0.131, p < 0.001). Male gender 

showed a marginal association, with males having 75% higher odds of high cardiovascular risk 

compared to females (b = 0.562, p = 0.079). Other factors, including age, smoking, and race, 

were not significantly associated with cardiovascular risk in this model. These findings suggest 

that cannabis use and higher BMI are important predictors of cardiovascular risk in the younger 

population. 

 

CANNABIS PRODUCT FORM AND CARDIOVASCULAR RISK 

ASCVD 10-Year Risk in Older Adults 

After adjusting for key demographic and cardiovascular factors, cannabis product type showed 

significant associations with ASCVD 10-year risk. Compared to flower: 

- Edibles were linked to a 1.13 percentage point reduction (b = -1.13, p < 0.001). 

- Tablets/capsules further reduced risk by 2.68 percentage points (b = -2.68, p < 0.001). 

- Topicals had the largest reduction, lowering risk by 3.50 percentage points (b = -3.50, p < 

0.001). 
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Vapes, however, were associated with a 1.42 percentage point increase in ASCVD risk (b = 1.42, 

p < 0.001). 

 

Lifetime Cardiovascular Risk in Younger Adults 

In the younger population, using flower as the reference product, cannabis product type 

significantly influenced high lifetime cardiovascular risk: 

- Edibles were associated with 79% lower odds of high lifetime cardiovascular risk (OR = 

0.21, p < 0.001). 

- Tablets/capsules were linked to a 73% reduction in odds (OR = 0.27, p < 0.001).  

- Topicals showed the largest reduction, with 91% lower odds (OR = 0.09, p < 0.001).  

Vapes were associated with a 4.31 times higher risk compared to flower (OR = 4.31, p < 0.001).  

 

THC:CBD Ratio and Cardiovascular Risk  

In older adults, both high THC and high CBD products were linked to an increase in ASCVD 10 -

year risk compared to Balanced products: 

- High THC: 3.52 percentage point increase (p < 0.001).  

- High CBD: 3.56 percentage point increase (p < 0.001).  

Each year of age was linked to a 0.71 percentage point increase in ASCVD risk (p < 0.001).  

Males had a 5.39 percentage point higher risk than females (p < 0.001).  

Diabetes (13.90 percentage point increase, p < 0.001) and smoking (1.34 percentage point 

increase, p < 0.001) were also significant risk factors.  

In younger adults, high THC products were linked to 89% lower odds of high lifetime 

cardiovascular risk (OR = 0.11, p < 0.001), while high CBD products showed 94% lower odds 

(OR = 0.06, p < 0.001). 

 

THC Percentage and Cardiovascular Risk  

In older adults, THC percentage was positively associated with ASCVD risk, with each 1% 

increase in THC linked to a 0.064 percentage point rise (p < 0.001).  

In younger adults, a higher THC percentage correlated with an increased lifetime cardiovascular 

risk. Each 1% increase in THC raised the odds of high lifetime risk by 1.33% (OR = 1.013, p < 

0.001). 
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CBD Percentage 

CBD percentage was negatively associated with 10-year cardiovascular risk (β = -0.033, p < 

0.001), with each 1% increase in CBD linked to a 0.033 percentage point reduction in risk (p < 

0.001). In the younger population, for every 1% increase in CBD percentage, the odds of having 

high lifetime cardiovascular risk increase by 6.95% (OR = exp(0.06716) = 1.069, p < 0.001). 

This indicates a positive and significant association between CBD percentage and lifetime 

cardiovascular risk, although the magnitude is relatively small. 

 

 

CONCLUSIONS 

Cannabis use was associated with distinct changes in CV risk markers, including reduced 

systolic blood pressure (SBP), increased total and HDL cholesterol, and lower LDL cholesterol. 

While lower LDL and higher HDL cholesterol typically indicate lower CV risk, the mechanisms 

driving these effects remain unclear. 

Demographic differences were notable. Males had lower HDL and LDL cholesterol but higher 

SBP than females, while Black individuals exhibited higher SBP and lower LDL cholesterol. 

Individuals of other races, primarily Asian, had consistently lower total, HDL, and LDL 

cholesterol. Age was positively correlated with SBP, reinforcing its role in CV risk.  

Cannabis use was not linked to increased CV risk in older adults based on the ASCVD 10 -year 

risk score, with traditional factors like age, male gender, and diabetes being stronger predictors. 

In contrast, in younger adults, cannabis use was associated with higher odds of high lifetime CV 

risk, with BMI emerging as a key predictor. Additionally, higher THC percentages correlated 

with increased ASCVD risk, while higher CBD percentages were linked to reduced risk, 

suggesting opposing roles for THC and CBD in CV health. 

 

DISCUSSION 

This study underscores the complexity of cannabis' effects on cardiovascular health. In older 

adults, cannabis use did not significantly elevate CV risk, aligning with some prior studies while 

contradicting others. These discrepancies may stem from differences in smoking prevalence, 



 
Page 11 of 12  | © Copyright 2025.  All rights reserved. Management Science Associates, Inc. All product names are 
trademarks of their respective company. 
 
 
 

only 9.4% in this study, as smoking is often a confounding factor in cannabis -related CV 

research. However, among younger adults, cannabis use was significantly associated with high 

lifetime CV risk, potentially due to differences in risk calculation methods, age-related 

physiological factors, or product preferences.  

The type of cannabis product consumed may influence CV risk outcomes. Younger individuals 

predominantly used vapes, whereas older users favored edibles, which may impact cannabinoid 

absorption and physiological responses. Moreover, the ASCVD 10-year risk score in older adults 

integrates continuous measures like cholesterol, SBP, age, and smoking status, offering a 

nuanced risk assessment. In contrast, lifetime risk in younger adults relies on categorical criteria, 

which could overemphasize certain factors while failing to capture subtle differences in 

continuous risk markers. 

The observed reductions in LDL cholesterol and increases in HDL cholesterol suggest a possible 

cardioprotective effect of cannabis. However, more research is needed to determine whether 

these changes are clinically meaningful in reducing cardiovascular risk. The observed reductions 

in LDL cholesterol among cannabis users in some studies could be beneficial, but without data 

on particle size, the true impact on CV risk is unclear.  

The association between higher THC percentages and increased ASCVD risk, alongside higher 

CBD percentages and reduced risk, highlights the importance of evaluating specific cannabinoid 

compositions in clinical settings. 

Demographic patterns also underscore the need for personalized assessments. Male gender was 

consistently associated with higher CV risk, likely due to hormonal and metabolic differences, 

while racial variations in lipid profiles suggest that genetic and lifestyle factors may modulate 

cannabis' cardiovascular effects. 

While this study's observational nature limits causal inference, future research should incorporate 

longitudinal designs with diverse populations to validate these findings. Understanding how 

THC and CBD interact within different product types and consumption patterns is crucial for 

assessing their collective impact on cardiovascular outcomes.  

These findings emphasize the importance of prioritizing traditional CV risk factors while 

considering cannabis use as a potential modifier of CV health. While cannabis does not appear to 

significantly increase CV risk in older adults, its complex pharmacology warrants further 

research and individualized clinical approaches.  
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