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Comparative Analysis of 
Tobacco Smoke and 
Cannabis Smoke 

 
Abstract 
This white paper explores the properties of tobacco and cannabis smoke, focusing on 
their health impacts, chemical compositions, and particulate characteristics. Drawing 
from government-approved resources and peer-reviewed literature, the analysis 
highlights the shared and distinct risks associated with these substances. Insights are 
derived from the Centers for Disease Control and Prevention (CDC), the National 
Institutes of Health (NIH), the American Non-Smokers’ Rights Foundation, and key studies 
by Braun et al. (2019) and Graves et al. (2020). 
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Introduction 
The combustion of tobacco and cannabis generates smoke with complex mixtures of 
chemicals and particulates. Despite differences in usage and societal acceptance, 
both types of smoke pose substantial health risks, directly and indirectly, to users and 
bystanders. Tobacco smoke has been extensively studied for decades, establishing its 
causal link to diseases such as cancer and cardiovascular disorders. Cannabis smoke, 
while less studied, contains similar carcinogens and toxicants, raising concerns about 
comparable health risks. 

 

1. Health Impacts from Direct and Indirect Exposure 
1.1 Tobacco Smoke 
Tobacco smoke is the leading cause of preventable deaths worldwide. It is associated 
with multiple diseases: 

• Direct Exposure: 
 

o Respiratory Diseases: Chronic obstructive pulmonary disease (COPD) and 
emphysema. 

o Cardiovascular Effects: Increases in arterial stiffness and blood pressure. 
o Cancer: A known cause of lung, throat, and oral cancers. 

 
• Secondhand Exposure: 

o The CDC highlights that secondhand tobacco smoke contains over 70 
known carcinogens and is responsible for over 40,000 deaths annually in 
the U.S. alone. Children exposed to secondhand smoke are particularly at 
risk of asthma, sudden infant death syndrome (SIDS), and developmental 
issues2,3. 
 

1.2 Cannabis Smoke 
Cannabis smoke, while less studied, shares similarities with tobacco smoke. 

• Direct Exposure: 
o Respiratory Effects: Bronchitis and wheezing are common, though 

cannabis use is not definitively linked to COPD. 
o Cognitive Impairment: Regular cannabis use is associated with memory 

deficits and reduced IQ, particularly in adolescents. 
o Carcinogenic Potential: Contains higher levels of certain carcinogens, 

such as benzopyrene, than tobacco smoke. 
 

• Secondhand Exposure: 
o A study by the NIH emphasizes that cannabis smoke may pose greater 

risks to bystanders due to the absence of standardized filtration devices 
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(e.g., filters in cigarettes). Research is ongoing to quantify long-term risks2,3. 
 

 
2. Chemical Composition 
2.1 Tobacco Smoke 
Tobacco smoke contains over 7,000 chemicals, including: 

• Nicotine: A highly addictive alkaloid that drives dependency. 
• Polycyclic Aromatic Hydrocarbons (PAHs): Potent carcinogens produced during 

combustion. 
• Heavy Metals: Arsenic, cadmium, and lead, which accumulate in the body over 

time. 
• Volatile Organic Compounds (VOCs): Such as formaldehyde and acrolein, 

which irritate respiratory pathways2. 
 

2.2 Cannabis Smoke 
Cannabis smoke contains many of the same toxicants as tobacco smoke, but at 
varying concentrations. 

• Cannabinoids: Delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD) are 
the psychoactive and therapeutic components of cannabis, respectively. 

• Carcinogens: Includes ammonia and hydrogen cyanide at higher 
concentrations than in tobacco smoke. 

• Terpenes: Organic compounds that contribute to the aroma and may modify 
physiological effects. 

• PAHs and VOCs: Similar to those in tobacco smoke, contributing to its overall 
toxicity2,3. 
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3. Particle Size Distribution 
3.1 Findings from Braun et al. (2019) 

• Tobacco smoke particles span a wide size range, with count median diameters (CMDs) 
between 184-217 nm, depending on additives and strength. 
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• The smallest particles penetrate deep into alveoli, where they interfere with gas 
exchange and trigger inflammatory responses. 
 

 
 

\ 
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3.2 Findings from Graves et al. (2020) 
• Cannabis smoke particles are larger on average than tobacco particles. 

o CMDs of non-stripped aerosols: 477 nm for cannabis vs. 389 nm for 
tobacco. 

o After catalytic stripping (removal of volatile components): CMDs of 157 
nm for cannabis vs. 137 nm for tobacco. 

 
 

• Cannabis smoke produces 2.5 to 3.4 times more total particulate matter than 
tobacco smoke, increasing deposition risks in the respiratory tract2,3. 
 

3.3 Implications of Particle Characteristics 
• Respiratory Deposition: Larger particles in cannabis smoke may deposit more 

heavily in the upper airways, while smaller particles in tobacco smoke penetrate 
deeper into the lungs. 

• Health Effects: Both types of particles carry toxic compounds, but the higher mass 
concentration in cannabis smoke may exacerbate local tissue damage. 

 
4. Comparative Summary 

Aspect Tobacco Smoke Cannabis Smoke 

Health 
Impacts 

Extensive evidence links to 
cancer, heart disease, and 
COPD. Secondhand smoke is 
well-documented as harmful. 

Evidence of respiratory irritation, 
cognitive effects, and possible 
cancer risk. Secondhand effects 
less studied. 
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Chemical 
Composition 

Over 7,000 chemicals, including 
nicotine, PAHs, VOCs, and heavy 
metals. 

Similar profile with additional 
cannabinoids and terpenes; 
higher ammonia and 
benzopyrene levels. 

Particle Size 
Distribution 

Smaller particles (e.g., CMDs of 
137-217 nm), leading to deeper 
lung penetration. 

Larger particles (e.g., CMDs of 
157-477 nm) and higher mass 
concentration. 

 
Conclusion 
Both tobacco and cannabis smoke pose significant health risks, albeit through different 
mechanisms and with varying severity. Tobacco’s well-documented toxicity 
underscores the urgency of mitigating its exposure, while the rising use of cannabis 
necessitates further investigation into its long-term effects. Policies and public health 
initiatives must address both substances to protect users and non-users alike. 
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https://www.cdc.gov/tobacco/data_statistics/fact_sheets/secondhand_smoke/general_facts/
https://www.nih.gov/
https://nosmoke.org/
https://nosmoke.org/

