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METHODS
Data Collection:  Custom data mining programs were developed in Python 3.7.4, Selenium 4.4.3, and Beautiful Soup (version 4.6.0) to collect CDP listings from Leafly and Weedmaps. The website presentation of Leafly product listings is integrated into distinct product hyperlinks on centralized product pages, organized across various CDP categories. All relevant links pertaining to the product on a dedicated CDP page were captured and duplicates were removed. Features collected from each product link and store were then converted into JavaScript Object Notation (JSON) format. JSON data from each CDP listing contained the following data attributes: “link,” “product name,” “product description,” “brand name,” “rating,” and “review.”  For Weedmaps, the reverse geocoder package (version 1.5.1) was used to determine the coordinate intersect on each grid when conducting map-based grid searches for cannabis retailers and products in order to identify the location of a cannabis product and its associated retailer. If the coordinate intersect was located within the United States border, we used the request package (version 2.27.1) to enter its latitude and longitude into the search location on Weedmaps to gather all products around that specific geolocation. Next, Python (version 3.8) and the package Beautiful Soup (version 4.6.0) were used to decode the HTML content that was sent back to our program and extracted all available product attributes including “product titles,” “product links,” “product IDs,” “product pricing,” “related store names,” and “brand information.” With product IDs we were able to navigate to each CDP description page and perform a second round of data collection to collect all product descriptions and user reviews if available. A third round of data collection was performed to retrieve store-specific metadata attributes associated with the CDP listing including: “store promotion information”, “exact geo-location”, “social media accounts”, and “contact information”.  When processing data, we removed all duplicate product listings with the same product ID, which did not result in a change to the number of health benefit claims or user-generated reviews reviewed for this study.

Keyword Generation and Content Analysis:
Initial Leafly Keywords Generated:
“Acne”, “ADD/ADHD”, “ADHD”, “AIDS”, “Alzheimer”, “Amnesia”, “Anorexia”, “Antiemetic”, “Appetite loss”, “Arthritis”, “Autism”, “Bipolar”, “Cachexia”, “Cancer”, “Celiac”, “Chron’s”, “Chronic Fatigue”, “Chronic Pain”, “Dementia”, “Dermatitis”, “Disease”, “Epilepsy”, “Fibromyalgia”, “Glaucoma”, “Headache”, “HIV/AIDS”, “Huntington Disease”, “Insomnia”, “Medical Relief”, “Menstrual Cramps”, “Migraines”, “Multiple Sclerosis”, “Nausea”, “Nerve Damage”, “Neuropathy”, “Parkinson”, “PTSD”, “Remission”, “Scar Tissue”, “Seizure”, “Spinal cord”, “Stage 4”, and “Tourette’s Syndrome”.
Weedmaps Keywords Generated:
“Ache”, “Acquired Immune Deficiency Syndrome”, “Acute Pain”, “ADD”, “ADD or ADHD”, “AIDS/HIV”, “HIV/AIDS”, “ALS”, “Amyotrophic Lateral Sclerosis”, “Antidepressant”, “Anti-depressant”, “Anxiety”, “Rheumatoid Arthritis”, “Asthma”, “Athlete Foot”, “Ringworm”, “Autoimmune”, “BPD”, “Bronchodilator”, “Cardiovascular”, “Cerebral Relief”, “Cerebral”, “Cerebrovascular Disease”, “Cervical”, “Chemotherapy”, “Chlamydia”, “Cholesterol”, “Chron’s Disease”, “Chronic Aches”, “Chronic Bronchitis”, “Chronic Joint Pain”, “Chronic Respiratory”, “Chronic Stress”, “Colorectal”, “Congenital Heart Disease”, “Convulsion”, “COPD”, “Chronic obstructive pulmonary disease”, “Coronary Artery Disease”, “Cramps”, “Deep Vein Thrombosis”, “Depression”, “Depressed”, “Diabetes”, “Drug Addiction”, “Dysthymia”, “Eating Disorder”, “Eczema”, “Emphysema”, “Eye Pressure”, “Fatigue”, “Focus”, “Fungal”, “Fungal nail”, “Gastric Reflux”, “Gastrointestinal Disorders”, “Gestational diabetes”, “Giardiasis”, “Gonorrhea”, “Hangover”, “Heart Attack”, “Heart Disease”, “Hepatitis B”, “Hepatitis B and C”, “Hepatitis C”, “Herpes”, “High Blood Pressure”, “Blood Pressure”, “Hypertension”, “HIV”, “Hookworms”, “IBD”, “Immunity”, “Immune Booster”, “Immune”, “Increase Appetite”, “Appetite”, “Appetite Gain”, “Appetite Stimulation”, “Appetite Suppressant”, “Boost in Appetite”, “Lack of Appetite”, “Loss of Appetite”, Lost Appetites”, “Low Appetite”, “Inflammation”, “Inflammatory”, “Influenza”, “Flu”, “Kidney”, “Lethargy”, “”Liver”, Lung”, “Menstruation”, “Menstrual”, “Menstruation Discomfort”, “Mental Relief”, “Migraine”, “Mood swing”, “Muscle Spasm”, “Nerve Pain”, “Nightmares”, “Occupational Lung Diseases”, “Osteoporosis”, “PAD”, “Peripheral Artery Disease”, “Pain”, “Pancreatic”, “Paranoia”, “Parkinson’s Disease”, “Physical Relief”, “Pneumonia”, “Prediabetes”, “Premenstrual”, “Premenstrual Syndrome”, “PMS”, Prostate”, “Psoriasis”, “Post Traumatic Stress Disorder”, “Pulmonary Hypertension”, “Relax”, “Relaxation”, “Relaxing”, “Restlessness”, “Severe Pain”, “Sleep”, “Sleepy”, “Sleep Apnea”, “Sleeplessness”, “Soreness”, “STI”, “Strep Throat”, “Stress Relief”, “Stress”, “Supplement”, “Swelling”, “Syphilis”, “Tendonitis”, “Toxoplasmosis”, “Tremors”, “Tuberculosis”, “Tumor”, “Type 1 diabetes”, Type 2 diabetes”, “Ulcer”, “Ulcerative Colitis”, “UTI”, “Urinary Tract Infection”, “Withdrawal”, “Yeast Infection”

Additional Content Coding Details:
All CDP listings that met the inclusion criteria of having at least one claim were inductively coded for five parent claim classes and twenty-five claim sub-classes. Each individual claim was mapped to a parent-class and sub-parent class with a single CDP possible of having one or multiple claims that were coded separately as individual claims. If a product listing had multiple individual claims that mapped to the same parent or sub-parent class, the parent or sub-parent class was only counted once for the listing (see Codebook).

Text Matching Tool:
We developed a data taxonomy to create an automated text matching process in Python (Version 3.8) to match CDP listings to their respective health benefit claims and product characteristics.  The text matching was processed with regular expression package re (version 2.2.1). For the process of matching health benefit claim-related keywords in the product descriptions, exact match was utilized where text could not contain any letter or number immediately in front or after the matched keywords. Inflection of keywords were also included in the matching keyword list.  Based on the matched keywords, we then built relational dictionaries to automatically assign health benefit claim types, parent and sub-parent classes to each CDP, and then calculated the statistics of matched results to identify listings that did not match for manual inspection and coding.

Codebook: Parent Class, Sub-Parent Class and Individual Health Benefit Claims
	Parent Class
	Sub-Parent Class
	Individual Health Benefit Claim

	General Discomfort, Health, Wellness, and Nutrition or Chronic Conditions
	Chronic Condition
	Chronic Aches

	
	
	Chronic Fatigue

	
	
	Chronic Pain

	
	General Discomfort
	Acute Pain

	
	
	Cramps

	
	
	Disease

	
	
	Eye Pressure

	
	
	Fatigue

	
	
	Hangover

	
	
	Headache

	
	
	Medical Relief

	
	
	Mental Relief

	
	
	Muscle Spasm

	
	
	Nightmares

	
	
	Pain

	
	
	Physical Relief

	
	
	Severe Pain

	
	
	Soreness

	
	General Health
	Autoimmune

	
	
	Immunity (Immune Booster or Immune)

	
	
	Swelling

	
	General Wellness
	Aches (Ache)

	
	
	Antiemetic

	
	
	Focus

	
	
	Lethargy

	
	
	Nausea

	
	
	Relax (Relaxation or Relaxing)

	
	
	Scar Tissue

	
	
	Stress Relief (Stress)

	
	General Nutrition
	Supplement

	Psychiatric Disorder or Central Nervous System (CNS)
	Eating Disorder
	Anorexia

	
	
	Increase Appetite (Appetite, Appetite Gain, Appetite Stimulation, Appetite Suppressant, Boost in Appetite, Appetite loss, Lack of appetite, Loss of Appetite, Lost Appetites, or Low Appetite)

	
	
	Eating Disorder

	
	Mood Disorder
	Antidepressant

	
	
	Anxiety

	
	
	Bipolar

	
	
	BPD

	
	
	Chronic Stress

	
	
	Depression (Depressed)

	
	
	Dysthymia

	
	
	Mood swing

	
	Neurobehavioral Disorder
	ADD/ADHD

	
	
	Autism

	
	Neurological Disorder
	ALS (Amyotrophic Lateral Sclerosis)

	
	
	Alzheimer

	
	
	Amnesia

	
	
	Cerebral Relief (Cerebral)

	
	
	Convulsion

	
	
	Dementia

	
	
	Epilepsy

	
	
	Fibromyalgia

	
	
	Glaucoma

	
	
	Huntington Disease

	
	
	Multiple Sclerosis

	
	
	Nerve Damage

	
	
	Nerve Pain

	
	
	Neuropathy

	
	
	Parkinson's Disease

	
	
	Seizure

	
	
	Spinal Cord

	
	
	Tourette's syndrome

	
	
	Tremors

	
	Sleep Disorder
	Insomnia

	
	
	Restlessness

	
	
	Sleep

	
	
	Sleep Apnea

	
	
	Sleeplessness

	
	Substance Use Disorder
	Drug Addiction

	
	
	Withdrawal

	
	Other Psychiatric Disorder or CNS
	Paranoia

	
	
	PTSD (Post Traumatic Stress Disorder)

	Infectious Disease
	Bacterial
	Chlamydia

	
	
	Gastric Reflux

	
	
	Gastrointestinal Disorders

	
	
	Gonorrhea

	
	
	Pneumonia

	
	
	STI

	
	
	Strep Throat

	
	
	Syphilis

	
	
	Ulcer

	
	
	UTI (Urinary Tract Infection)

	
	Fungal Infections
	Athlete Foot (Ringworm)

	
	
	Fungal

	
	
	Fungal Nail

	
	
	Yeast Infection

	
	Parasitic
	Giardiasis

	
	
	Hookworms

	
	
	Toxoplasmosis

	
	Viral
	(AIDS) Acquired immune deficiency Syndrome

	
	
	Influenza

	
	
	Hepatitis B

	
	
	Hepatitis C

	
	
	Herpes

	
	
	HIV (Human Immunodeficiency Virus)

	Non-communicable Disease
	Cancer
	Cancer

	
	
	Cervical

	
	
	Chemotherapy

	
	
	Colorectal

	
	
	Kidney

	
	
	Liver

	
	
	Lung

	
	
	Pancreatic

	
	
	Prostate

	
	
	Remission

	
	
	Stage 4

	
	Cardiovascular Disease
	Cardiovascular

	
	
	Cerebrovascular Disease

	
	
	Cholesterol

	
	
	Congenital Heart Disease

	
	
	Coronary Artery Disease

	
	
	Deep Vein Thrombosis

	
	
	Heart Disease

	
	
	Heart Attack

	
	
	High Blood Pressure (Hypertension)

	
	
	PAD (Peripheral Artery Disease)

	
	Chronic Respiratory
	Asthma

	
	
	Bronchodilator

	
	
	Chronic Bronchitis

	
	
	COPD (Chronic obstructive pulmonary disease)

	
	
	Chronic Respiratory

	
	
	Tuberculosis

	
	
	Emphysema

	
	
	Occupational Lung Diseases

	
	
	Pulmonary Hypertension

	
	Dermatology
	Acne

	
	
	Dermatitis

	
	
	Eczema

	
	
	Psoriasis

	
	Diabetes
	Diabetes

	
	
	Type 1 diabetes

	
	
	Type 2 diabetes

	
	
	Gestational diabetes

	
	
	Prediabetes

	
	Gastrointestinal
	Celiac

	
	
	Chron's Disease

	
	
	IBD

	
	
	Ulcerative Colitis

	
	Orthopedic Conditions
	Arthritis (Rheumatoid Arthritis)

	
	
	Chronic Joint Pain

	
	Other Non-communicable Disease
	Cachexia

	
	
	Inflammation (Inflammatory)

	
	
	Migraine

	
	
	Osteoporosis

	
	
	Tendonitis

	
	
	Tumor

	Reproductive Health
	Sexual Health
	Menstruation (Menstrual, Menstrual Cramps, Menstruation, or Menstruation Discomfort)

	
	
	Premenstrual (Premenstrual Syndrome or PMS)



Supplementary Table 1: Ranking by Location of CDP Health Benefit Claims by State
	State
	Legal Status
	Total

	Michigan
	Medical and Nonmedical Use
	3040

	California
	Medical and Nonmedical Use
	2885

	Missouri
	Medical and Nonmedical Use
	2878

	Oklahoma
	Medical use only
	1154

	Arkansas
	Medical use only
	1039

	Maine
	Medical and Nonmedical Use
	898

	Massachusetts
	Medical and Nonmedical Use
	833

	Arizona
	Medical and Nonmedical Use
	804

	Mississippi
	Medical use only
	638

	New Mexico
	Medical and Nonmedical Use
	605

	Maryland
	Medical and Nonmedical Use
	597

	Montana
	Medical and Nonmedical Use
	441

	Colorado
	Medical and Nonmedical Use
	440

	Nevada
	Medical and Nonmedical Use
	426

	Florida
	Medical use only
	420

	New Jersey
	Medical and Nonmedical Use
	369

	Pennsylvania
	Medical use only
	276

	Illinois
	Medical and Nonmedical Use
	241

	Washington
	Medical and Nonmedical Use
	223

	Alaska
	Medical and Nonmedical Use
	219

	New York
	Medical and Nonmedical Use
	172

	Oregon
	Medical and Nonmedical Use
	112

	North Dakota
	Medical use only
	100

	South Dakota
	Medical use only
	100

	Hawaii
	Medical use only
	83

	Ohio
	Medical and Nonmedical Use
	70

	West Virginia
	Medical use only
	67

	Vermont
	Medical and Nonmedical Use
	60

	Rhode Island
	Medical and Nonmedical Use
	11

	Minnesota
	Medical and Nonmedical Use
	4

	Total
	19,205



RESULTS
Statistical Testing of Health Benefit Claims on Type and Number of Health Benefit Claims Made 
For Weedmaps, we also conducted one-way ANOVA on the type of health benefit claims to examine observed differences in the number of claims made.  We observed that the frequency of health benefit claims differed across types of claims (F=24,922.14,128350, P<.001, ω2 =0.437). A Tukey HSD post-hoc comparison was conducted to identify differences in means across each type of parent category of health benefit claim. On average, products had higher observed numbers of psychiatric disorder/CNS claims than general discomfort (P=.04), non-communicable diseases (P<.001), infectious diseases (P<.001) and reproductive health claims (P<.001). Products had on average higher amounts of general discomfort claims than non-communicable diseases (P<.001), infectious diseases (P<.001) and reproductive health claims (P<.001). Furthermore, products had more non-communicable disease claims on average than infectious diseases (P<.001) and reproductive health claims (P<.001) (See Table 3.2).

Supplementary Table 2: Tukey HSD of Parent Class vs Health Benefit Claims
	Group 1
	Group 2
	Mean Difference
	P-value

	General Discomfort
	Infectious Disease
	1.61
	<.001

	General Discomfort
	Non-Communicable
	1.32
	<.001

	General Discomfort
	Psych Disorder/CNS
	-0.02
	.04

	General Discomfort
	Reproductive Health
	1.61
	<.001

	Infectious Disease
	Non-Communicable
	-0.28
	<.001

	Infectious Disease
	Psych Disorder/CNS
	-1.63
	<.001

	Infectious Disease
	Reproductive Health
	0.01
	.75

	Non-Communicable
	Psych Disorder/CNS
	-1.34
	<.001

	Non-Communicable
	Reproductive Health
	0.30
	<.001

	Psych Disorder/CNS
	Reproductive Health
	1.64
	<.001



Supplementary Table 3: Tukey HSD of RoA vs Health Benefit Claims on Leafly and Weedmaps
	Table 3.1: Tukey HSD of Route of Administration vs Medical Claims (Leafly)

	Group 1
	Group 2
	Mean Difference
	P-value

	Epidermal
	Digestive
	-0.15
	.96

	Epidermal
	Respiratory
	-0.80
	.02

	Epidermal
	Multisystem
	-0.93
	.001

	Digestive
	Respiratory
	-0.66
	.04

	Digestive
	Multisystem
	-0.78
	.002

	Respiratory
	Multisystem
	-0.13
	.93



	Table 3.2: Tukey HSD of Route of Administration vs Medical Claims (Weedmaps)

	Group 1
	Group 2
	Mean Difference
	P-value

	Epidermal
	Digestive
	-0.01
	>.99

	Epidermal
	Respiratory
	-0.79
	<.001

	Epidermal
	Multisystem
	-0.92
	<.001

	Digestive
	Respiratory
	-0.78
	<.001

	Digestive
	Multisystem
	-0.91
	<.001

	Respiratory
	Multisystem
	-0.13
	<.001



Supplementary Table 4: Individual Health Benefit Claim breakdown by Cannabinoid Compounds
	Cannabinoid
(n=X, %)
	Type of Cannabinoid
	Health Claims Detected

	Cannabichromenes (n=136, 1.06%)
	Cannabichromene (CBC) (n=135)
	Alzheimer, Antidepressant, Anxiety, Arthritis, Asthma, COPD, Cancer, Cardiovascular, Cholesterol, Chronic Pain, Convulsion, Dementia, Depression, Diabetes, Fungal, Glaucoma, High Blood Pressure, Increase Appetite, Inflammation, Insomnia, Menstruation, Menstrual Cramps, Nerve Pain, Psoriasis, PTSD, Seizure

	
	Cannabichromenic acid (CBCA) (n=10)
	Antidepressant, Anxiety, Appetite Loss, Asthma, Chronic Pain, Convulsion, COPD, Depression, Increase Appetite, Insomnia, Nausea, STI

	Cannabicyclols (n=8, 0.06%)
	Cannabicyclol (CBL) (n=8)
	Antidepressant, Anxiety, Asthma, Chronic Pain, Convulsion, COPD, Depression, Increase Appetite, Inflammation, Insomnia

	Cannabidiols (n=2681, 20.99%)
	Cannabidiol (CBD) (n=2689)
	Acne, ADD/ADHD, Arthritis, HIV/AIDS, Alzheimer, Anxiety, Anorexia, Autoimmune, Cancer, Cerebral Relief, Chemotherapy, Cholesterol, Chronic Joint Pain, Chornic Pain, Chronic Stress, Colorectal, COPD, Cramps, Dementia, Diabetes, Disease, Eating Disorder, Eczema, Epilepsy, Gastrointestinal Disorders, Glaucoma, Fatigue, Fibromyalgia, Focus, Fungal, Hangover, Headache, Heart Disease, High Blood Pressure, IBD, Inflammation, Influenza, Insomnia, Liver, Mental Relief, Migraines, Multiple Sclerosis, Nausea, Nerve Damage, Nerve Pain, Neuropathy, Parkinsons, Parania, Premenstrual, Psoriasis, PTSD, Relaxation, Restlessness, Scar Tissue, Seizure, Sleeplessness, Spinal Cord, STI, Stress Relief, Supplement, Tendonitis, Tremors, Tumor, Type 2 diabetes, Ulcer, Ulcerative Colitis, UTI, Withdrawals

	
	Cannabidiolic acid (CBDA) (n=81)
	Alzheimer, Anxiety, Arthritis, Cancer, Cerebral Relief, Cholesterol, Chronic Pain, Chronic Stress, Depression, Eczema, Epilepsy, Fibromyalgia, Fungal, High Blood Pressure, Increase Appetite, Inflammation, Insomnia, Migraines, Mood swings, Nausea, Psoriasis, PTSD, Seizure

	
	Cannabidivarin (CBDV) (n=8)
	ADHD, Epilepsy, Insomnia, Migraines, Seizure

	
	Cannabidivarinic acid (CBDVA) (n=2)
	Cancer, Insomnia

	Cannabigerols (n=590, 4.62%)
	Cannabigerol (CBG) (n=438)
	Acne, ADD/ADHD, AIDS, ALS, Alzheimer, Anorexia, Antidepressant, Anxiety, Asthma, Bipolar, Cancer, Cerebral Relief, Cholesterol, Chronic Stress, Colorectal, Convulsion, COPD, Dementia, Epilepsy, Fibromyalgia, Fungal, Glaucoma, High Blood Pressure, IBD, Increase Appetite, Inflammation, Insomnia, Migraines, Mood Swing, Nerve Pain, Paranoia, Parkinsons, Seizure, Tremors, Tumor

	
	Cannabigerolic acid (CBGA) (n=196)
	Antidepressant, Anxiety, Asthma, Cancer, Convulsion, COPD, Depression, Fungal, Increase Appetite, Inflammation, Insomnia, Glaucoma, Seizure

	Cannabinols and cannabinodiols (n=314, 2.46%)
	Cannabinol (CBN) (n=314)
	AIDS, Alzheimer, Anorexia, Antidepressant, Anxiety, Arthritis, Bipolar, Cancer, Cerebral Relief, Chronic Stress, Convulsion, COPD, Dementia, Depression, Epilepsy, Fibromyalgia, Fungal, Glaucoma, High Blood Pressure, Immunity, Increase Appetite, Inflammation, Insomnia, Menstrual Cramps, Migraines, Nausea, Paranoia, PTSD, Restlessness, Sleeplessness, STI

	Delta-8-tetrahydrocannabinols (n=25, 0.19%)
	Delta 8-tetrahydrocannabinol (n=25)
	Antiemetic, Anxiety, Cancer, Increase Appetite, Fatigue, Hangover, Insomnia, Nausea

	Delta-9-tetrahydrocannabinols (n=9016, 70.60%)
	Delta-9-tetrahydrocannabinol (n=9009)
	Acne, Acute Pain, ADHD, ALS, AIDS/HIV, Alzheimer, Antidepressant, Anorexia, Anxiety, Asthma, Autism, Cerebral Relief, Celiac, Convulsion, COPD, Cramps, Depression, Diabetes, Disease, Eczema, Eye Pressure, Headache, HIV/AIDS, Alzheimer, Amnesia, Anorexia, Bipolar, Chronic Stress, Dementia, Diabetes, Epilepsy, Fibromyalgia, Focus, Fungal, Gastrointestinal Disorders, Glaucoma, Hepatitis C, Immunity, Increase Appetite, Inflammation, Influzena, Insomnia, Liver, Lung, Mental Relief, Migraines, Mood swing, Multiple Sclerosis, Muscle Spasm, Neuropathy, Nightmares, Osteoporosis, Parkinsons, Prostate, Psoriasis, PTSD, Relaxation, Restlessness, Seizure, Sleeplessness, Spinal Cord, Stage 4, STI, Stress Relief, Tendonitis, Tremors, Ulcer, UTI

	
	Delta-9-tetrahydrocannabivarin (THCV) (n=35)
	Alzheimer, Antidepressant, Anxiety, Appetite Loss, Asthma, Cancer, Chronic Fatigue, Chronic Pain, Convulsion, COPD, Depression, Diabetes, Fungal, Increase Appetite, Insomnia, Nausea, Osteoporosis, PTSD, Tremors

	
	Delta-9-tetrahydrocannabivarinic acid (THCVA) (n=2)
	Increase Appetite


*Not all individual health claims could be attributed to a cannabinoid compound


