
Research Article  

Ved  

 

 
 

 

 

ABSTRACT 

 
Objective: Recent scientific attention has focused on the therapeutic effectiveness of cannabis use on a 

variety of physical and mental ailments. The present study uses smartphone technology to assess self-

reported experiences of Florida cannabis users to understand how cannabis may impact anxiety and 

depression symptomatology. Method: Several hundred Releaf AppTM users from the state of Florida 

provided anonymous, real-time reports of their symptoms of anxiety and/or depression immediately before 

and after cannabis use sessions. Linear mixed-effects modeling was used to analyze the data at the 

symptom and user level. Results: Results showed that for the majority of users, cannabis use was associated 

with a significant decrease in depression and anxiety symptomatology. While symptom type, doses per 

session, consumption method, and CBD levels were significant predictors of relief change, their effect sizes 

were small and should be interpreted with caution. At the user level, those who had positive relief outcomes 

in anxiety reported more doses and sessions, and those in the depression group reported more sessions. 

Conclusions: Our results generally support the therapeutic effectiveness of cannabis against 

depression/anxiety symptomatology. Future work should include standardized statistics and effect size 

estimates for a better understanding of each variable’s practical contribution to this area of study.         
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A recent poll found that 91% of U.S. adults 

believe that marijuana should be legal in some 

form – either for medical and recreational use 

(60%) or medical use only (31%; Green, 2021). 

This shift in public opinion is buoyed by rapid 

scientific advancement. A PubMed keyword 

search shows that between 1990-1999, 

researchers published fewer than 4,000 papers on 

cannabis/marijuana; since 2010, they’ve authored 

over 30,000. As public and scientific interest 

grows, the present paper turns its focus to an 

intersection with one of the most pressing issues 

of our time: mental health. 

Over 31% of Americans will suffer from an 

anxiety disorder at some point in their lives; close 

to 17% will suffer from major depressive disorder 

(Kessler et al., 2012). Yet, while antidepressants 

remain one of the three most frequently 

prescribed therapeutic drug classes in the country 

– currently used by over 40 million adults (CDC, 

2018; Brody & Quiping, 2020) – multiple meta-

analyses have demonstrated only modest benefits 

over placebo (Kirsch et al., 2002; 2008), with a 

recent analysis co-authored by the Food & Drug 

Administration suggesting only 15% of 

participants experience a substantial 
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antidepressant effect beyond a placebo effect in 

clinical trials (Stone et al., 2022). Pharmaceutical 

options, particularly anxiolytic medications (such 

as benzodiazepines), are also weighted by 

troubling side effects, including an addictive 

potential that can lead to severe psychological and 

physical dependence (Edinoff et al., 2021). In the 

past few years, researchers have increasingly 

warned that benzodiazepine abuse is reaching 

“epidemic levels” (Schmitz, 2016; Sarangi, 2021). 

Conversely, cannabis – now legal in some form 

in over 70% of U.S. states and territories – has 

attracted interest due to its ability to alleviate 

symptoms of both conditions with minimal, non-

serious side effects such as drowsiness, dry 

mouth, tachycardia, and short-term impairment 

of memory, concentration, and motor performance 

(Prashad & Filbey, 2017; Stith et al., 2018; Wang 

et al., 2008). Surveys of medical cannabis users 

across the country have shown that relief from 

symptoms of anxiety and depression are among 

the most commonly cited reasons for using 

medical cannabis (Rosenthal & Pipitone, 2021; 

Reinarman et al., 2011). Likewise, Corroon et al. 

(2017) found that the odds of reporting 

substituting cannabis for prescription drugs were 

more than one and a half times greater among 

those reporting the use of cannabis to manage 

anxiety and depression. And yet, while 

cannabinoids have been shown to dose-

dependently induce antidepressant-like effects 

(Sales et al., 2019) and significantly reduce 

ratings of anxiety and stress (Cuttler et al., 2018), 

far less is known about the specific cannabinoid 

profiles that are most effective for patient use.  

Cannabinoids may have both a direct and 

indirect role in depression and anxiety, and their 

effects are dose-dependent. The endocannabinoid 

system helps to ensure an appropriate response to 

stressful events and plays a role in extinction of 

aversive memories (Jurkus et al., 2016; Marsicano 

et al., 2002; Stern et al., 2015). When 

antidepressant medications such as selective 

serotonin reuptake inhibitors (SSRIs) are 

effective, recent data suggest that their 

antidepressant actions may not be directly related 

to increasing allegedly low serotonin levels, but 

rather by encouraging neurogenesis in the 

hippocampus (Santarelli et al., 2003). Preliminary 

studies suggest that cannabinoids may play a role 

in regulating hippocampal neurogenesis (Jiang et 

al., 2005; Zhang et al., 2014), which may be one 

mechanism by which they regulate depression. 

Additionally, THC is a partial agonist of CB1 

receptors, which are involved in the regulation of 

mood (Ashton & Moore, 2011; Valverde & Torrens, 

2012). Anxiety may be associated with decreased 

levels of endocannabinoids and an upregulation of 

CB1 receptors, especially in the amygdala, 

hippocampus, and anterior cingulate gyrus 

(Ligresti et al., 2016). A double-blind study of 

patients with social anxiety disorder found that 

those who received a dose of CBD before a public 

speaking task had significantly reduced anxiety, 

cognitive impairment, discomfort during speech, 

and lower blood pressure and heart rate compared 

to controls (Beramaschi et al., 2011).  

Cuttler et al. (2018) also examined the 

relationship between cannabinoid ratios and 

symptom relief, finding that low THC/high CBD 

cannabis was best for reducing perceived 

symptoms of depression, while high THC/high 

CBD cannabis was best for reducing perceived 

symptoms of stress. 

While cannabis is widely recognized for its 

ability to reduce acute symptoms of anxiety and 

depression (Sexton et al., 2016), variations in 

cannabinoid profiles can produce significantly 

different effects. For instance, unlike CBD, 

human clinical studies demonstrate a common 

anxiogenic response to THC (LaFrance et al., 

2020b), especially at higher doses (Sharpe et al., 

2020). As CBD may attenuate the acute effects of 

THC (Freeman et al., 2019), identifying ratio 

recommendations for these two particular 

cannabinoids in the treatment of anxiety and 

depression is important. 

Recently, smartphone technology has 

facilitated the collection of large amounts of data 

from cannabis users. One popular smartphone 

app – Releaf App™ – has been used worldwide by 

researchers, healthcare professionals, and 

cannabis product manufacturers to collect real-

world data on the effects of consuming legal 

cannabis and hemp-derived CBD products. Data 

collected in the patented Releaf App have been 

published in more than 12 peer-reviewed articles 

in journals such as Yale Journal of Biology & 
Medicine, Scientific Reports, and Frontiers in 
Pharmacology. Tracking patient-reported 

symptoms through smartphone technology, the 

present paper seeks to add to existing literature 

by assessing self-reported experiences of cannabis 

users in the state of Florida, with a focus on how 
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cannabis alters symptoms of anxiety and 

depression along with its relationship to doses per 

session, consumption method, cannabinoid profile 

(THC/CBD), gender, and age. This approach 

builds on earlier research that has used 

smartphone technology to explore the role of 

cannabis in treating fatigue, insomnia, migraine- 

and headache-related pain, obsessive-compulsive 

disorder, and post-traumatic stress disorder 

(Kuhathasan et al., 2022; LaFrance et al., 2020a; 

Li et al., 2020; 2022; Stith et al., 2020; Mauzay et 

al., 2021). This approach also provides 

researchers with a more natural and authentic 

perspective on an individual’s use and perceived 

outcomes with cannabinoid products. Using a 

smartphone application such as the Releaf App 

allows individuals to anonymously track their 

real-time use of cannabinoid products from the 

comfort of their home while collecting their 

perspective before, during, and after cannabis 

consumption. Using a mobile application in this 

way thus provides a more ecologically valid 

setting than what most clinical settings offer. This 

change in environment could result in 

participants experiencing different levels of 

anxiety than what their baseline is while in their 

regular daily routine.  

  

METHODS 

 
Procedure 
 

This dataset was observational and was 

provided to us by Releaf App after the data had 

been collected, making it archival in nature. All 

data came from the state of Florida between March 

30, 2018 and December 19, 2021. All data provided 

were stripped of any identifying characteristics 

and made anonymous. The Releaf App was 

designed to help patients monitor the variable 

effects of cannabinoid-based products and records 

the types, routes of administration, and labeled 

cannabis phenotypes and cannabinoid contents of 

the products consumed. Users indicate the medical 

conditions for which they are consuming cannabis, 

real-time symptom intensity levels prior to and 

following consumption, and any possible side 

effects experienced, under otherwise naturalistic 

conditions. Prior to consuming cannabis, users are 

directed by the app to enter information about the 

product they intend to consume based on 

information provided on product labels. Upon 

starting a treatment session, the user specifies the 

symptoms to be treated, reports a starting 

symptom intensity level (on a visual analog scale 

from 0 to 10), consumes the cannabis product, 

updates the symptom level, records side effects, 

and ends the session. The user can update the 

symptom intensity level as frequently as they want 

and can select multiple side effects (side effects 

were not included in this dataset). Our dataset 

consisted of participants only reporting using 

cannabis for anxiety and/or depression. In total, we 

obtained data on 418 users, who recorded 9,966 

sessions, in which 13,063 symptoms were treated 

(patients could report treating both anxiety and 

depression in a single session). Users recorded 

different number of sessions that had a range of 1 

– 2,844. Mean value of number of sessions is 31.25 

(SD = 172.7), and median number of sessions is 6 

(Q0.25 = 3, Q0.75 = 12). Anxiety was treated 7.752 

(59.3%) times and depression was treated 5,311 

(40.7%) times.  

 

Participants 
 

Out of 418 users, 240 (57.4%) were female, 164 

(39.2%) were male, and 14 (3.4%) reported non-

binary gender. The average age of users was 36.53 

years (SD = 11.39).  

 

Symptom Level Analysis 
 

All symptom level analyses were conducted in 

R v.4.0.3. (R Core Team, 2021), using packages 

lme4 (Bates et al., 2014) and lmerTest (Kuznetsova 

et al., 2017) for calculating p-values. Furthermore, 

data were collected for one or more sessions per 

user. To reflect this hierarchical order of these data 

(ratings nested within sessions, which were further 

nested within user), we analyzed data using linear 

mixed-effects modeling and specified a three-level 

random intercept model, which estimates random 

effects of sessions and users and also estimates 

fixed effects of each predictor variable used in the 

study. Significance of predictors was obtained 

using lmerTest package via Satterthwaite's 

degrees of freedom method. Analyzing these data 

using linear mixed-effects approach allowed us to 

model specifics of the dataset: there were 

potentially multiple recordings for the same user 

representing repeated measurements, and each 

user could have one or more recordings of their 

sessions, meaning that the design of this study was 
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imbalanced. Compared to more traditional 

approaches such as linear regression or repeated 

measures ANOVA, linear mixed-effects models do 

not have these conditions as an assumption and 

can handle this data structure well (Snijders & 

Bosker, 2012). 

First, we entered symptom relief changes, 

which refers to the amount of relief reported before 

versus after using cannabis (which is represented 

by the model intercept). Since symptom severity 

start levels correlated with symptom relief, 

multilevel r(13061) = 0.36, p < .001, following other 

work (Li et al., 2020; Stith et al., 2018), we include 

symptom start level in the model where 

appropriate as a control. We then estimated fixed 

effects of symptom type (depression or anxiety), 

doses per session (the number of inhalations taken 

in a session), and consumption method (vaping 

versus smokable flower – joint or pipe). Gender and 

age variables were then entered to assess their 

impact, followed by the two most reported 

cannabinoids in the user's product, THC and CBD 

levels. It should be noted that values of THC and 

CBD were self-entered by Releaf App users; thus 

many failed to provide these data. Among joint and 

pipe users, 611 cases had missing values, and 267 

cases included values that seemed improbable for 

flower cannabinoid profiles (e.g., >50% of THC 

and/or CBD). Furthermore, among vape users, 

3,608 cases had missing values, and 46 cases had 

improbable values for THC and/or CBD (e.g., 

>100% THC/CBD). After these cases were 

removed, the final sample size for the models that 

included fixed effects of THC and CBD levels were 

180 users who recorded a total of 4295 sessions.   

 

User Level Analysis 
 

The goal for analyzing responses from 

participants at the user level was to investigate 

whether there were any differences among 

participants who ended up experiencing positive 

relief (averaged across sessions for each user) after 

consuming cannabis compared to those who 

experienced averaged negative or no relief 

outcomes (since there were only 5% of participants 

who had negative relief outcomes, no relief and 

negative relief individuals were grouped together 

and pitted against those who experienced positive 

relief). The data were averaged at the user level 

and analyzed separately for symptoms of anxiety 

and depression. Variables of interest between the 

two relief outcome groups were total number of 

sessions, symptom start and end levels, doses per 

session, consumption method, age, and gender. 

 

RESULTS 
 

Zero-order multilevel correlations between the 

amount of relief and all quantitative independent 

variables used in the study were analyzed first1 

Amount of relief was significantly correlated with 

symptom intensity at the start of the session, 

doses per session, and age, but not with THC and 

CBD levels, symptom start multilevel r(13061)  = 

0.36, p < .001; doses per session multilevel 

r(13061)  = 0.08, p < .001; age multilevel r(13061)  

= 0.05, p < .001; THC multilevel r(4293)  = 0.01, p 

= ns; CBD multilevel r(4293)  = -0.03, p = ns). 

 

Symptom Level Analysis 
 
Findings from the linear mixed-effects models 

for predicting relief based on user demographics 

and characteristics of consumed cannabis are 

presented in Table 1. Results showed that 

depression/anxiety symptomatology was 

significantly reduced after cannabis sessions in 

general (Model 1). Since symptom severity start 

levels correlated with symptom relief, multilevel 

r(13061)  = 0.36, p < .001, following other work (Li 

et al., 2020; Stith et al., 2018), we included 

symptom start levels and found it to be a 

significant predictor of relief (Model 2). After 

entering symptom type, doses per session, and 

consumption method into the model, all three 

predictors were found to be significantly related to 

relief, although each effect size was relatively 

small (standardized beta weights smaller than .1; 

Nieminen, 2022; Model 3). Gender and age 

variables were entered next, with both variables 

failing to significantly impact relief (Model 4). 

Last, THC and CBD levels were entered. THC did 

not significantly impact relief; however, CBD 

levels did (Model 5).

1 The R Package correlation (Makowski et al., 2019) used in this study does not provide multilevel correlations for 

categorical variables (e.g., symptom type), as they are treated as random effects variables, hence no correlation 

coefficients are provided in those contexts.  
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Table 1. Results of the mixed-effects modeling analysis of relief after cannabis consumption, results at the 
symptom level of analysis. 

 Model 1 Model 2 Model 3 Model 4 Model 5 

Predictors B β p B β p B β p B β p B β p 

Intercept 2.17  <0.001 -0.13  0.241 -0.36  0.002 -0.55  0.114 -0.33  0.078 

Symptom start    0.44 0.39 <0.001 0.44 0.39 <0.001 0.42 0.45 <0.001 0.48 .48 <0.001 

Symptom type       0.04 0.01 0.026 0.03 0.01 0.112 -0.01 -.00 0.657 

Doses per session       0.02 0.05 <0.001 0.04 0.08 <0.001 0.02 .05 <0.001 

Consumption method       0.16 0.05 0.007 0.20 0.08 0.001 0.09 .03 0.538 

Age          0.00 0.02 0.655    

Gender          0.12 0.05 0.572    

THC             0.00 .00 0.864 

CBD             -0.01 -.05 0.022 

Random effects 

σ2 0.84 0.66 0.66 0.70 0.52 

τ00 sess_id:user 2.18 1.95 1.94 1.80 2.12 

τ00 user 4.60 3.34 3.30 3.32 3.49 

ICC 0.89 0.89 0.89 0.88 0.92 

N sess_id 9966 9966 9966 8356 4295 

N user 418 418 418 390 180 

Observations 13063 13063 13063 11085 5705 

Marginal R2 / Conditional 

R2 

0.000 / 0.889 0.217 / 0.913 0.224 / 0.913 0.166 / 0.899 0.241 / 0.936 

Note. Symptom type reference category is ‘anxiety’; consumption method reference category is ‘smokable flower (joint or 

pipe)’; gender reference category is ‘female’; B- unstandardized regression coefficient; β- standardized regression coefficient; 

σ2- Residual variance; τ00 sess_id:user- intercept variance at session level; τ00 user- intercept variance at user level. 

 

User Level Analysis 
 

Anxiety 
 

For continuous IVs, Welch’s independent 

samples t-tests were used to assess differences 

between users who were in the positive (68%, or 

257 users) or negative/no relief group (32%, or 121 

users), and a chi square test of independence was 

used to inspect any differences in gender. 

Individuals who had positive relief outcomes had 

significantly more sessions, t(361.15) = 2.18, p = 

.03, d = .21, and consumed more doses per session, 

t(327.5) = 3.35, p < .001, d = .34, than those in the 

negative/no relief group. Age, t(214.47) = -1.04, p 

= .3, d = -.12, and gender, χ2 (1, N = 365) = .01, p 

= .91, were not significantly different among the 

two relief groups. In order to investigate 

consumption method differences between those in 

the two relief outcome groups, we calculated the 

proportion of each consumption method used 

(smokable flower [joint, pipe] or vape) for each 

user across all sessions. There were no differences 

in consumption methods (vape vs. smokable 

flower) between the positive relief and negative/no 

relief groups, t(224.08) = 1.09, p = .28, d = .12. See 

Supplementary Table 1 for all descriptive and 

inferential statistics for this analysis.  

 

Depression 
 
The same tests described above for anxiety 

were used to detect differences among the 

different relief outcome groups for depression. See 

Figure 1 for a graphical depiction of all users’ 

depression relief amount. Individuals who had 

positive relief outcomes (74%, or 159 users) had 

significantly more sessions, t(168.58) = 2.03, p = 

.044, d = .23, than those in the negative/no relief 

group (26%, or 55 users). Doses per session, 

t(85.05) = 1.48, p = .14, d = .24, age, t(100.7) = .24, 

p = .81, d = .04, and gender, χ2 (1, N = 204) = .05, 
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p = .82, were not significantly different among the 

two relief outcome groups. See Supplementary 

Table 2 for all descriptive and inferential 

statistics for this analysis. The calculation of each 

consumption method proportion used within the 

two relief outcome groups was the same as 

described above for anxiety. There were no 

differences in consumption methods (vape vs. 

smokable flower) between the positive relief and 

negative / no relief groups, t(87.85) = .95, p = .34, 

d = .15. 

 

Figure 1. Average relief for anxiety and depression symptomatology before and after cannabis use sessions for 

users in the study (N=418). Lines shown above 0 on the y-axis indicate positive relief outcomes (68% and 74% 

of users respectively). No lines present represent no change in relief (27% and 23% respectively). Lines shown 

below 0 on the y-axis indicate negative relief outcomes (5% and 3%, respectively). 

 
 

 

 

DISCUSSION  

 

The present study explored real-time changes 

in Florida cannabis users’ depression and anxiety 

symptomatology immediately before and after 

using cannabis. Analyzing the data using linear 

mixed-effects modeling allowed us to investigate 

effects not only between participants, but also 

across multiple sessions for the same user. 

Compared to more traditional approaches such as 

linear regression or repeated measures ANOVA, 

these models handle the data structure 

particularly well (Snijders & Bosker, 2012); other 

work has used similar analytical techniques (e.g., 

Stith et al., 2018).      

First, multilevel zero-order correlations 

between the symptom intensity at the start of the 
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session, doses per session, and age showed 

significant correlations with amount of relief. 

However, aside from symptom intensity at the 

start of the session, only the variable doses per 

session approached an effect size considered 

practically meaningful (Cohen, 1988). THC and 

CBD levels were not significantly correlated with 

amount of relief. 

Results from the symptom level analysis 

showed that both depression and anxiety 

symptoms significantly decreased after cannabis 

use in general; results at the user level of analysis 

showed that the majority of users experienced 

positive relief outcomes. This replicates previous 

work which has shown decreases in depression 

(Cuttler et al., 2018; Li et al., 2020; Sachedina et 

al., 2022; Stith et al, 2018) and anxiety (Cuttler et 

al., 2018; Sachedina et al., 2022; Sharpe, 2020; 

Stith et al., 2018) symptomatology following real-

time cannabis consumption. Gender and age also 

did not play a significant role in affecting 

symptom relief. Similarly, Cuttler and colleagues 

(2018) found no significant gender differences 

with regards to alleviation of depression 

symptoms, although, in their study, women 

perceived a greater decrease in anxiety symptoms 

than men. Factoring in symptom type, doses per 

session, and consumption method revealed 

significant effects, although interpreting each 

predictor's standardized beta coefficient showed 

very small effect sizes and should be interpreted 

with caution (see below for a discussion). 

Therefore, the effect of consumption method (or 

lack thereof), at least for depression, is similar to 

findings from Li et al (2020). While THC levels did 

not significantly impact symptom relief, CBD 

levels did. But, like doses per session and 

consumption method, CBD’s effect size was small; 

thus, caution is warranted when interpreting any 

practical significance based on the presented 

model. What is more, not all users reported THC 

and/or CBD levels in their product, making the 

results difficult to generalize to all users in the 

study. While emerging research suggests that 

cannabis may significantly reduce ratings of 

depression (Li et al., 2020) and anxiety (e.g., 

Cuttler et al., 2018), far less is known about the 

specific cannabinoid profiles that may be most 

useful to patients. For instance, unlike CBD, 

human clinical studies demonstrate a common 

anxiogenic response to THC (LaFrance et al., 

2020b), especially at higher doses (Sharpe et al., 

2020). As CBD may attenuate the acute effects of 

THC (Freeman et al., 2019), identifying ratio 

recommendations for these two particular 

cannabinoids in the treatment of anxiety and 

depression is of immediate importance. In 

addition, the terpenes found in specific chemovars 

may play a role in relieving symptoms of anxiety 

and depression (Kamal et al., 2018; Weston-Green 

et al., 2021). 

As with any medication, results vary from 

person to person. In some, cannabis may increase 

anxiety. But analyzing the data at the user level 

revealed that the majority of users experienced 

positive relief from their cannabis use sessions 

(68% anxiety, 74% depression) compared to users 

who experienced no relief (27% anxiety, 23% 

depression) or negative relief (5% anxiety, 3% 

depression); see Figure 1.  

For those experiencing anxiety, users in the 

positive relief group reported significantly more 

cannabis user sessions and more doses than those 

who experienced no or negative relief outcomes. 

Although in the current study more user sessions 

and more doses were associated with an increase 

in symptom relief, more is not always better. 

Cannabis has a biphasic dose response curve. 

Lower doses of THC can decrease subjective 

reports of anxiety, whereas higher doses may be 

anxiogenic (Andrade et al., 2019; Sharpe et al., 

2020). The challenge, of course, is that due to the 

individual differences in the endocannabinoid 

system, there is no universal standard as to what 

can be considered a “low” or “high” dose. In 

addition, this study does not include data on the 

extent of previous use of cannabis and potential 

tolerance that may have developed among 

different users. A previous study on Florida 

medical cannabis users (Rosenthal & Pipitone, 

2021) showed that fewer than one-quarter of 

medical cannabis patients reported needing more 

cannabis since beginning treatment to get the 

desired symptomatic effects. Another recent study 

in Pennsylvania found about 34% of medical 

cannabis patients reported needing more use over 

time (Kimless et al., 2022), suggesting that 

tolerance may not be a primary factor in leading 

to more cannabis consumption, but may simply be 

a result of individual differences in how users in 

the current study consume their cannabis. Last, 

consumption method, age, and gender did not 

significantly differ among the different anxiety 

relief groups. 
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For those experiencing depression, those in 

the positive relief group reported significantly 

more sessions than those in the no relief/negative 

relief group. Again, it would be shortsighted to 

conclude that simply using more cannabis will 

help treat symptoms of depression. These 

differences are most likely due to how cannabis 

users in the study have naturally titrated their 

consumption to meet their desired needs over 

time. Future work should attempt to collect data 

on past cannabis use practices to better establish 

a connection between cannabis use amount and 

depression symptom relief. Other variables 

considered in this analysis – doses per session, 

age, gender, and consumption method – were all 

found not to be significantly different between the 

two depression relief groups.  

Incorporating smartphone technology to 

assess real-time user experiences when 

consuming cannabis gives researchers the ability 

to see important time-related changes in mental 

health following cannabis consumption. In 

addition, it gives researchers more accurate data 

on not only what products are being used, but the 

formulation of those products, their chemovar, 

and exactly how these products are being 

consumed. This allows researchers to get real-

world data insights from an opt-in registry of the 

actual cannabis products available in state- 

regulated dispensaries, while keeping everything 

anonymous, thus protecting patient and 

consumer privacy. This leads to more accurate 

studies rather than relying on patient feedback 

from review-like sites or effects of products not 

widely available to consumers in state regulated 

markets.    

Our results, similar to earlier work (Stith et 

al., 2018), speak to the potential of cannabis to 

combat acute depression and anxiety with a rapid 

onset of self-reported relief. For instance, Li et al. 

(2020) found “widely experienced” relief from 

depression within two hours or less. This potential 

warrants particular focus, given that currently 

available antidepressants often take weeks, or 

even months, to achieve their full effect (Machado-

Vieira et al., 2010), and meta-analyses suggest 

their effectiveness is marginal or even negligible 

for patients experiencing mild to moderate 

depression (Kirsch et al., 2002). The side effects 

and addictive potential of some anxiolytic drugs 

are disconcerting. Cannabis users in this and 

other studies report experiencing symptom relief 

within a very short time span after drug 

administration. While caution must be exercised 

with cannabis use (as it is with all pharmaceutical 

approaches), cannabis administration to address 

acute symptoms of anxiety or depression is a 

treatment option that deserves further 

investigation.  

Some may argue that intoxication due to 

cannabis use is the cause of what might be only 

temporary relief in symptoms of anxiety and 

depression. Although our data cannot speak to the 

long-term impacts of medical cannabis use, recent 

research does shed light on this topic. Martin et 

al. (2021) followed 368 patients with depression 

and anxiety for four years—some of whom used 

cannabis for relief, and others who used 

traditional SSRI medications. They found that 

medicinal cannabis use was associated with lower 

self-reported depression, better sleep, less pain, 

and a higher quality of life. Furthermore, 

researchers conducted follow-up assessments 

every three months throughout the study. Those 

who used cannabis to control symptoms of anxiety 

and depression at baseline, as well as those who 

initiated use during the course of the study, 

showed improvement in symptoms over time, but 

those who did not use medicinal cannabis did not 

show improvement over the four-year trial. 

Future work investigating the long-term impacts 

of medical cannabis use will undoubtedly help the 

scientific community better understand this area.  

While researchers are utilizing different and 

better statistical approaches (e.g., linear mixed-

effects models) to better understand how cannabis 

can affect mental health outcomes, more 

interpretable data needs to be provided, namely 

estimates of effect size and/or the use of 

standardized statistics (Nieminen, 2022). For 

example, it is difficult to interpret unstandardized 

regression coefficients across different research 

articles using bivariate or multiple regression, 

hence we cannot directly compare our work to 

other work in this area. Specific to our data, since 

the linear mixed-effects modeling incorporates 

multiple sessions from each user and also across 

every participant, degrees of freedom for certain 

tests were large, leading to statistical significance 

occurring even though any practical movement of 

the data (as measured by the standardized 

regression coefficients) for some of the variables 

can be considered negligible.  

 



Tracking Anxiety/Depression Changes When Using Cannabis            

  
Limitations  

 

This study was based on self-reported archival 

data with no experimental intervention/ 

manipulation taking place. There was no control 

group to compare any effects to and, therefore, the 

study cannot take into account any expectancy 

effects towards positive affect. The study 

measured the acute effects on mood immediately 

before and after cannabis use rather than in-

between session effects. Also, individuals who 

don’t find cannabis to be effective for reducing 

symptoms of anxiety and depression are likely 

underrepresented in this data, as such individuals 

are likely to decline participation and/or 

discontinue study involvement. No drug is “one 

size fits all,” and cannabis may be contraindicated 

in some users. Those with cardiovascular issues or 

a genetic predisposition for schizophrenia or 

bipolar disorder may want to consider other 

treatment options. Literature regarding long-

term adverse events related to cannabinoid use is 

limited, with a 2015 meta-analysis failing to find 

any studies evaluating the topic specifically, even 

when searches were extended to lower levels of 

evidence (Whiting et al., 2015). Future studies 

warrant independent variable condition 

manipulation (random assignment to drug/control 

groups) and should also incorporate blind, 

placebo-controlled conditions. The present data 

was provided under anonymous circumstances, 

thus we do not have any reason to believe it was 

inherently biased in any major way. However, to 

understand the true impact of cannabis on 

depression/anxiety symptomatology, the above 

experimental procedures are needed.  

As we did not have specific details on patient 

cannabis consumer demographics, it was not 

possible to differentiate between individuals who 

were registered medical cannabis card holders 

and those who were purchasing cannabis from the 

unregulated black market. Although users 

provided the route of administration and 

consumption method, we were not able to regulate 

the type or quality of cannabis product they used. 

The scientific community would benefit from the 

comparative study of specific medical cannabis 

products, the impact of THC and CBD ratios, as 

well as the influence of over 100 other 

cannabinoids and terpenes found in the cannabis 

plant.  

It was also not possible to clinically diagnose 

depression or anxiety in any person in the study; 

only the user's subjective interpretations of their 

own depression and/or anxiety was available. 

Smartphones using application technology 

allows for convenient collection of otherwise 

difficult-to-obtain data such as real-time 

experiences following psychoactive drug use. 

Future work should take the necessary steps to 

attempt to control for extraneous variables while 

utilizing this newer technology for a better 

understanding of the psychological impact of 

cannabis on symptoms of depression and anxiety.  
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