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Abstract

Introduction Cannabidiol (CBD) products are increasingly popular, marketed with health claims despite limited
clinical evidence. This study investigates motives for CBD use in self-medication and explores sociodemographic
characteristics and consumption patterns among regular users (at least monthly).

Methods Cross-sectional data were collected via an online survey (January 15-March 15, 2023) in Germany using
convenience sampling. Associations between the motive of use (self-medication vs. recreational), sociodemographic
characteristics, and consumption patterns were assessed using cross-tabulations, with Chi-square tests (x? and
Cramér's V (V) for effect sizes. Self-medication predictors were analyzed using logistic regression, reporting adjusted
odds ratios (aOR) and confidence intervals (Cl).

Results A total of 730 participants participated in the study, with 702 (96.2%) complete cases included in the final
analysis. The sample comprised 78.8% males with a mean age of 34.9 years (mean SD: 11.4). Among those using CBD
primary for self-medication (37.9%, n=266), the most prevalent motives were sleeping problems (52.3%), chronic pain
(47 4%), depression (45.5%), and anxiety (44.4%). Motives for use were significantly associated with gender (x*=184,
V=0.162, p<.001), age (x’=42.3, V=0.246, p < .001) and occupation (x’=51.8, V=0.272, p<.001). In the adjusted logistic
regression, older individuals (40-49 years, aOR: 1.97, CI: 1.05-3.70, p=.035; >50 years, aOR: 2.81, Cl: 1.36-5.83, p=.005)
and those unemployed or retired (aOR: 3.55, Cl: 2.13-5.92, p <.001) were more likely to use CBD for self-medication.
Higher chances were also observed in once-daily users (aOR: 2.52, C:1.23-5.13, p=.011), those consuming CBD
morning and evening (@OR: 3.05, Cl: 1.42-6.56, p=.004), and individuals using it when needed (@OR: 2.72, Cl: 1.72-4.29,
p <.001). Smoking CBD mixed with tobacco (aOR: 0.37, Cl: 0.22-0.62, p <.001) or pure CBD (aOR: 0.55, Cl: 0.30-0.99,
p=.046) was negatively associated with self-medication.

Conclusion This study identifies motives for CBD use in self-medication and examines associations with
sociodemographic characteristics and consumption patterns. Clinical trials are needed to confirm efficacy, focusing
on dose-response, administration and drug interactions. In the interest of users, the legal status—especially
considering the recent partial legalization—should be clearly defined.
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Introduction

Cannabis Sativahas been utilized for medicinal, ritualis-
tic, and recreational purposes for millennia (Russo 2007).
The plant contains naturally occurring phytocannabi-
noids, which are key contributors to its pharmacological
effects (Reekie et al. 2017). Cannabidiol (CBD), a phyto-
cannabinoid synthesized via the secondary metabolism
ofCannabis sativa(Pisanti et al. 2017), differs from tetra-
hydrocannabinol (THC), the most prominent cannabi-
noid, in that it does not activate cannabinoid-1-receptors.
These receptors are primarily expressed in the brain and
mediate the psychotropic effects commonly associated
with cannabis consumption (Dingermann 2021).

In Germany, the lifetime prevalence of CBD use
ranges from 4.3% (Alayli et al. 2022)to 11.4% (Geppert
et al. 2020)in 2020, with CBD products gaining increas-
ing popularity (Manthey 2023). CBD is primarily sold as
dried flowers or as isolated CBD, which is processed into
oil or incorporated into food and beverages. In Germany,
the legal status of CBD products is complex und con-
stantly changing (Kirsch 2023). Initially, the classification
of CBD as a narcotic was evaluated. CBD dried flowers
were considered narcotic substances due to their residual
THC content and the possibility of misuse. Dried plant
material often retains traces of THC above the legal
threshold of 0.2% THC (Wissenschaftliche 2020). Courts
contended that the potential for intoxication exists,
thereby making the sale illegal, despite the economical
impracticability due to the large amounts of dried flowers
needed (Kirsch 2023). Following the partial legalization
of recreational cannabis in April 2024, the legal status of
CBD dried flowers in Germany has been redefined. The
new legislation permits the sale of CBD dried flowers,
provided they are derived from approved industrial hemp
strains and do not exceed the newly defined THC limit of
0.3% (Beckmann 2024).

Other CBD-containing products, such as high-dose
CBD oils with isolated CBD that may have pharmaco-
logical effects or are intended for disease treatment, are
classified as medicinal products within the European
Union (EU). These products must receive authoriza-
tion in accordance with EU pharmaceutical regulations
(European 2001). The therapeutic potential and potential
adverse health effects of CBD have been widely debated,
preclinical studies suggest that CBD interacts with vari-
ous molecular targets, including receptors, enzymes,
and ion channels, indicating potential therapeutic appli-
cations (Ibeas Bih et al. 2015). Nevertheless, large-scale
randomized-controlled trials (RCTs) in humans remain
limited (Britch et al. 2021; Ibeas Bih et al. 2015), and to
date, the only approved medication containing the active
ingredient CBD isEpidyolex, which received approval in
September 2019 for the treatment of treatment-resistant
epilepsy in Dravet syndrome, Lennox-Gastaut syndrome
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and tuberous sclerosis complex (Devinsky et al. 2017,
2016; GW 2021; Thiele et al. 2021, 2018).

In contrast, low-dose CBD products, such as food prod-
ucts, that are not intended for medicinal purposes are not
regulated as pharmaceuticals (Lachenmeier 2019). Given
that CBD alone does not exhibit psychoactive effects
and is not considered an addictive substance, the Euro-
pean Commission concluded on December 3, 2020, that
CBD should be classified as a novel food underRegulation
(EU) No. 2015/2283(Lachenmeier 2020). Novel foods
must undergo authorization by the European Food Safety
Authority (EFSA). In 2022, the EFSA published a state-
ment concluding that the safety of CBD as a novel food
could not be determined due to existing uncertainties
and data gaps (Nutrition et al. 2022). The Federal Office
of Consumer Protection and Food Safety therefore con-
cludes that CBD in food products, including dietary sup-
plements, is currently not authorized for sale (6undefined
). Although considerable uncertainties remain regarding
the regulatory status of CBD, Germany is expected to
experience a significant increase in revenue within the
CBD products market, with projections indicating a rise
of 0.8% to approximately €395,41 million by 2025. When
compared globally, Germany ranked second in 2024, fol-
lowing the United States (U.S), in terms of revenue gen-
erated from CBD retail sales (Statista 2024).

Due to the constantly changing and unclear legal status,
unregulated over-the-counter CBD products are available
in retail stores and online (McGregor et al. 2020), often
being marketed illegally with unverified health claims
(Engeli et al. 2025). Currently, no prevention campaigns
specifically target misinformation about CBD products.
While German consumer associations provide guidance
(Verbraucherzentrale. 2025, 2023; Verbraucherzentrale
2024, 2019), manufacturers’ commercial interests often
conflict with users’ interests. The ambiguous and evolv-
ing classification of CBD creates loopholes that pro-
ducers repeatedly exploit to market their products with
unverified claims (Melchert et al. 2024). Advertising, pre-
dominantly distributed via social media, primarily pro-
motes CBD for pain, anxiety disorders, sleep disorders,
and stress (Soleymanpour et al. 2021). Those advertised
health claims are also reflected in users’ motivations for
use. Self-medication has been reported for a variety of
medical and psychological conditions. Cross-sectional
studies in France (Fortin et al. 2021), the United Kingdom
(UK) (Moltke and Hindocha 2021), the U.S (Corroon and
Phillips 2018)., Germany (Geppert et al. 2020)and Poland
(Binkowska et al. 2024)indicate that CBD is frequently
used as a self-administered treatment for conditions such
as stress, sleep disorders, pain, and mental health issues,
including depression and anxiety (Binkowska et al. 2024;
Corroon and Phillips 2018; Fortin et al. 2021; Geppert et
al. 2020; Moltke and Hindocha 2021). Although CBD is
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widely available and frequently marketed for its health
benefits, its use is not without potential risks. While
large-scale human safety data remain limited, emerging
evidence suggests a potential association between CBD
use and increased rates of adverse events, including hep-
atotoxicity (Moore et al. 2024).

Given the potential risks associated with unregulated
CBD products, the increasing demand, and recent regu-
latory changes following partial legalization, this study
provides an exploratory analysis of regular German CBD
users. Previous cross-sectional studies provide only lim-
ited empirical evidence on the sociodemographic char-
acteristics and consumption patterns of regular users
who primarily utilize CBD for self-medication. This
study investigates the motives for CBD self-medication
in a sample of regular users and examines sociodemo-
graphic factors and consumption patterns associated
with self-medication.

Methods

Study design

The online survey was conducted from January 15 to
March 15, 2023, using LimeSurvey (LimeSurvey GmbH)
and employed convenience sampling to recruit regular
CBD users in Germany. At the beginning of the ques-
tionnaire, participants provided informed consent for
the use of their data for the specified research purposes.
No personal data were collected, and participation was
voluntary without the provision of incentives. The study
sample comprised adult, self-selected CBD users in Ger-
many who accessed the survey via a direct link or QR
code. The inclusion criteria encompassed regular CBD
consumption (at least monthly), residency in Germany,
proficiency in German, and internet access to complete
the survey. Regular CBD consumption and residency
were verified using filter questions. Participants who did
not meet the inclusion criteria received a notification
of their ineligibility, and the questionnaire was subse-
quently terminated with a closing message. Recruitment
was facilitated by CBD retailers and the German Hemp
Association (DHV), who distributed the survey through
platforms, such as YouTube, Instagram, and email news-
letters. CBD retailers were identified via Google and were
contacted to request their assistance in disseminating
the survey through their channels. A search identified 84
retailers that were initially contacted by email. The over-
all response rate among CBD retailers was 57.1%, with
28 retailers (33.3%) in total supporting the recruitment
process.

Measurement

The questionnaire was based on that of Moltke et al.
(Moltke and Hindocha 2021), translated into German,
and adapted to the German population where applicable.
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It consisted of 23 questions and an additional open-ended
item for further remarks. The questions were organized
into three main domains: socioeconomic characteris-
tics, motives for use, and patterns, and self-perceived
effectiveness, safety, and acquisition. Methodological
feedback was provided by the IFT Institut fiir Thera-
pieforschung, Center for Mental Health & Addiction
Research, while content-related insights were obtained
from CBD retailers.

Outcome

The main outcome was primary use motive, dichoto-
mized into recreational use and self-medication. Par-
ticipants selected either “For medical reasons (to treat at
least one illness or symptom)” (self-medication) or “For
general health and well-being” (recreational use). Based
on their response, the subsequent question presented a
predefined list of either recreational or self-medication
motives, with multiple responses allowed. Self-perceived
effectiveness was assessed among participants who
reported self-medication as their primary use motive.
Sociodemographic characteristics assessed included
gender, age, education, and occupation, with single
responses required. Regarding consumption patterns,
participants were asked to report the frequency, route
of administration, time of consumption, duration of use,
and the amount consumed per day. For each item, pre-
defined response categories were provided, with partici-
pants instructed to select one single category that most
accurately reflected their behavior.

Statistical analysis
Although vocational qualification was assessed, it was
excluded from further analysis due to high multicol-
linearity with education and occupation, a factor crucial
for regression modeling (Kim 2019). To ensure an ade-
quate number of observations per category, particularly
for regression modeling, some categories were collapsed.
Participants who reported a non-binary gender were
recoded as missing due to a low number of observations
in this category. Education was recoded into three cat-
egories: ‘high school diploma or equivalent qualification,
‘upper secondary education; and ‘lower secondary educa-
tion or below’ Occupation was recoded into the follow-
ing categories: ‘employed full-time, ‘employed part-time;,
‘pupil/student/intern or marginally employed; and ‘not
currently employed or retired. Regarding the preferred
route of administration, categories such as ‘as a drink; ‘as
an oral spray, ‘as food, ‘in a pipe; ‘in a hookah;, ‘capsules
or pills; and ‘topically, on the skin’ were merged into the
category ‘other’

Cross-tabulations were performed to examine the asso-
ciation between motive of use, sociodemographic char-
acteristics, and consumption patterns. Chi-squared (x?)



Krowartz et al. Journal of Cannabis Research

(2025) 7:77

Table 1 Sociodemographic characteristics and consumption
patterns in a self-selected sample of regular German CBD users

(n=702)
Total sample
(n=702)
n %
Gender
Male 553 788
Female 149 21.2
Age groups (years)
18-24 129 184
25-29 150 214
30-39 221 315
40-49 124 17.7
>50 78 1.1
Education
High school diploma 355 506
Upper secondary education 245 349
Lower secondary education or below 102 14.5
Occupation
Employed full-time 412 587
Employed part-time 88 125
Pupil/student/intern or marginally employed 91 13.0
Not currently employed or retired 111 15.8
Frequency of use
At least monthly 83 11.8
At least weekly 82 1.7
Several times per week 175 249
Once a day 133 19.0
Several times per day 229 326
Route of administration
Sublingually 159 227
Smoking (with tobacco) 216 308
Smoking (pure) 121 17.2
Vaping 124 17.7
Other 82 11.7
Daytime of consumption
In the evening 310 442
In the morning 21 30
Morning and evening 52 74
Multiple times per day 144 20.5
When needed 175 249
Consumption duration (years)
<1 95 135
1-2 190 27.1
2-5 297 423
>5 120 17.1
Amount consumed per day (mg)
<100 197 28.1
100-300 142 20.2
>300 91 13.0
Do not know 272 388
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tests assessed relationships, with Cramér’s V (V) used
to measure effect size. Vwas applied to determine the
strength of association between two nominally scaled
variables, with values between 0.1 and 0.3 indicating a
weak association, 0.4 to 0.5 indicating a moderate asso-
ciation, and values greater than 0.5 indicating a strong
association (Cohen 1988). Binary logistic regressions
were performed to assess associations between sociode-
mographic characteristics, consumption patterns, and
the likelihood of reporting self-medication as the primary
motive for CBD use (reference: recreational use), while
controlling for other factors. To quantify the strength of
associations and assess statistical significance, adjusted
odds ratios (aORs) with 95% confidence intervals (CI)
are reported. Variables that showed a significant asso-
ciation with motive of use, as identified by} and corre-
sponding p-values (p), were included in the model. These
predictors included gender, age, occupation, frequency
and time of consumption, and route of administration.
Overall model significance was tested using a x” statis-
tic, which compares the null model (without predictors)
to the model with predictors. The x’statistic is calculated
by evaluating the difference between the observed and
expected outcomes for each participant (Harris 2021).

Results

In total, 730 individuals aged 18 to 80 fully completed the
survey and received a completion message, after which
the survey was terminated; these participants were con-
sidered valid cases. Participants with missing values in
any of the variables under investigation were excluded,
resulting in a final analytical sample of n=702. Data
analysis was performed using Stata (version 15.1). The
sample consisted of 78.8% male users, with a mean age of
34.9 years (range: 18—80 years, mean standard deviation:
11.4). A detailed overview of sociodemographic charac-
teristics and consumption patterns for the whole sample
is provided in Table 1.

Around one third of the sample (37.9%, »n=266)
reported using CBD primary for self-medication. A weak
association between motive of use and sociodemographic
factors, as indicated by V, was found for gender, age
group, and occupation, while no significant association
was observed for education. Male gender was associated
with recreational CBD use, while female users were more
likely to use CBD for self-medication. (x°=18.4, V=0.162,
p<.001). Additionally, a weak association was found
between age group and motive of use (x’=42.3, V'=0.246,
p<.001), with increasing age being associated with self-
medication. Furthermore, motive of use was signifi-
cantly associated with occupation (x°=51.8, V=0.272,
p<.001). A higher proportion of full-time employed par-
ticipants were found among recreational users (65.4%
vs. 47.7%), while individuals not currently employed or
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retired reported using CBD primarily for self-medication
more frequently (28.2% vs. 8.3%). No significant asso-
ciation was observed between education and motive of
use (x’=5.7, V=0.090, p=.058). Regarding consumption
patterns, V indicated significant associations between
motive of use and specific consumption patterns. Motive
of use was associated with frequency of use (x’=28.5,
V=0.202, p<.001), route of administration (x*=51.7,
V=0.271, p<.001), and the daytime of consumption
(x?=45.5, V=0.256, p<.001), all of which indicated weak
effect sizes. In contrast, no significant associations were
found between motive of use and consumption duration
(x*=5.4, V=0.088, p=.147), or the amount consumed per
day (x’=3.6, V=0.071, p=.311).

Sociodemographic characteristics and consumption
patterns, stratified by primary consumption motive, are
presented in Table 2, along with V and p to assess the
magnitude and significance of differences.

Among individuals that reported using CBD primary
for self-medication, users treated on average 3 to 4 dif-
ferent medical conditions with CBD (mean: 3,7). More
than half of the primary medical users reported that they
treated insomnia or other sleeping problems (52.3%),
chronic pain (47.4%), depression (45.5%), or anxiety
(44.4%) with CBD. The most common indications for pri-
mary medical CBD use are displayed in (Fig. 1).

Among participants who reported self-medication
as their primary motive for CBD use (n=266), the per-
ceived effectiveness of CBD varied. A small proportion
(3.8%, n=10) indicated that CBD was not effective for the
treatment of their illness or symptoms. About one-third
of participants (32.3%, n=_86) reported that CBD was
helpful in combination with other medications. Similarly,
31.6% (n=284) stated that CBD alone was moderately to
well effective, while 32.3% (n=86) rated CBD alone as
very effective. (Fig. 2) illustrates the perceived effective-
ness of CBD among participants using it primarily for
self-medication.

The regression model assessing self-medication as the
primary motive for CBD use included variables signifi-
cantly associated with the motive, as indicated by V and
p. Predictors in the model were gender, age, occupation,
route of administration, frequency, and time of consump-
tion. Education, consumption duration and daily amount
were excluded due to non-significant associations. After
excluding vocational qualification, no significant mul-
ticollinearity was detected among the variables (vari-
ance inflation factor [VIF] = 1.88). The overall model
was significant (likelihood ratio x*(Lachenmeier 2020) =
153.21,p <.001), suggesting that at least some of the pre-
dictors significantly influenced the dependent variable.

After adjusting for covariates in the logistic model,
gender (aOR: 1.50, CI: 0.96-2.33, p=.074) was no longer
significantly associated with use motive. Age categories
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revealed that older individuals, had significantly higher
odds of using CBD for medical purposes among older
individuals, aged 40-49 (aOR: 1.97, CI: 1.05-3.70,
p=.035), with the highest chance observed for those aged
50 and above (aOR: 2.81, CI: 1.36-5.83, p=.005). Occu-
pation was also a significant predictor, with individuals
who were not currently employed or retired showed sig-
nificantly higher odds of using CBD for self-medication
(aOR: 3.55, CI: 2.13-5.92, p<.001), compared to full-time
employees. Regarding the form of consumption, smoking
CBD mixed with tobacco and smoking pure CBD were
both negatively associated with medical use, compared
to sublingual ingestion. Specifically, the odds of using
CBD for medical purposes were lower for those smok-
ing CBD mixed with tobacco (aOR: 0.37, CI: 0.22-0.62,
p<.001) and for those smoking pure CBD (aOR: 0.55, CI:
0.30-0.99, p=.046). In terms of frequency of use, CBD
users who consumed CBD once a day had significantly
higher odds of using CBD for medical reasons compared
to those using it at least monthly (aOR: 2.52, CI: 1.23—
5.13, p=.011). Additionally, individuals who used CBD
multiple times a day showed increased odds of using it
for medical reasons, though this was not statistically sig-
nificant (aOR: 1.60, CI: 0.87-2.96, p =.132). Furthermore,
consumption on an as-needed basis was significantly
associated with increased odds of using CBD primarily
for self-medication (aOR: 2.72, CI: 1.72-4.29, p<.001), as
was morning and evening use (aOR: 3.05, CI: 1.42-6.56,
p=.004), compared to users who reported using CBD
only in the evening. Table 3 presents the final model.

Discussion

The present study examined associations between user
the primary motive of use, demographic characteristics
as well as consumption patterns in a sample of German
CBD users. Primary consumption motive was associ-
ated with gender, age group, occupation, frequency, route
of administration and daytime of consumption. In the
adjusted model, consumption patterns, age and occupa-
tion remained statistically associated with motive of use;
with older users and those who reported being currently
unemployed or retired having higher chances of report-
ing CBD for self-medication. Additionally, the results
indicated that daily and as-needed CBD consumption,
as well as morning and evening use, were associated with
increased odds of self-medication as the primary motive.
In contrast, smoking CBD (both mixed with tobacco and
pure) was associated with decreased odds of self-medi-
cation. Among an adult German sample of regular CBD
users, the most frequently reported motives for self-med-
ication were sleeping problems, chronic pain, depression
and anxiety. Evidence indicates that cannabis products
are often used as a ‘natural’ alternative when conven-
tional treatments have proven ineffective and because
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Table 2 Sociodemographic characteristics and consumption patterns of regular cannabidiol users in Germany by primary use motive

Self-medication (n=266) Recreational use (n=436) v" P
n % n %
Gender 0.162 <0.001*
Male 187 70.3 366 839
Female 79 29.7 70 16.1
Age Groups (years) 0.246 <0.001*
18-24 29 109 100 229
25-29 48 18.1 102 234
30-39 81 305 140 321
40-49 58 218 66 15.1
>50 50 188 28 6.4
Education 0.090 0.058
High school diploma 122 459 233 534
Upper secondary education 96 36.1 149 342
Lower secondary education or below 48 18.1 54 124
Occupation 0.272 <0.001*
Employed full-time 127 47.7 285 654
Employed part-time 35 132 53 12.2
Pupil/student/intern or marginally employed 29 109 62 14.2
Not currently employed or retired 75 282 36 83
Frequency of use 0.202 <0.001*
At least monthly 21 79 62 14.2
At least weekly 23 8.7 59 135
Several times per week 51 19.2 124 284
Once a day 60 226 73 16.7
Several times per day IR 41.7 118 27.1
Route of administration 0.271 <0.001*
Sublingually 83 312 76 174
Smoking (with tobacco) 52 19.6 164 376
Smoking (pure) 30 13 91 209
Vaping 58 21.8 66 15.1
Other 43 16.2 39 89
Daytime of consumption 0.256 <0.001*
In the evening 78 29.3 232 532
In the morning 12 4.5 9 2.1
Morning and evening 32 12.0 20 46
Multiple times per day 60 226 84 19.3
When needed 84 316 91 209
Consumption duration (years) 0.088 0.147
<1 35 132 60 138
1-2 60 226 130 29.8
2-5 119 447 178 40.8
>5 52 19.6 68 15.6
Amount consumed per day (mg) 0.071 0311
<100 83 312 114 26.2
100-300 56 21.1 86 19.7
>300 35 132 56 12.8
Do not know 92 346 180 413

* Significant on a threshold of a <0.05

" Cramér’s V: Strength of association between categorical variables (0=no association, 1=strong association)
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30.0% 40.0% 50.0% 60.0%

Sleeping problems I 52.3%

Chronic pain
Depression
Anxiety
Headache/migraine
PTSD
Arthritis/joint pain
ADHD
For addiction cessation” I 10.2%
I 9.8%
I 9.4%
I 7.9%
I 7.9%
I 6.4%
. 4.1%
. 3.4%

Nausea

Period pain

For skin problems
Asthma or allergies
Fibromyalgia
Long-covid

Autism

I 47.4%
I 45.5%
I 44.4%
I 27.1%
I— 22.2%

——— 20.3%

I 17.3%

Other reasons I 24.1%

Fig. 1 Reasons for self-medication among self-selected regular CBD users in Germany (multiple responses allowed) (n=266). Y Substance not speci-
fied. Note: ADHD, attention deficit disorder; CBD, cannabidiol; COPD, chronic obstructive pulmonary disease; PTST, post-traumatic-stress disorder

they are perceived as preferable to conventional medi-
cations, offering natural relief without the intoxicating
effects associated with THC-containing products (Van-
Dolah et al. 2019; Wallace et al. 2020). Such expectan-
cies, combined with misleading advertising in the media
(Engeli et al. 2025; Moore et al. 2024), may contribute to
the use of CBD for self-medication across a wide range
of conditions. This may also lead to an overestimation
of therapeutic effectiveness, which seems to be reflected
in our data, as only a small proportion of participants
reported that CBD was not helpful for managing their
medical conditions.

Self-medication with CBD: demographic characteristics
and consumption patterns

Consistent with previous findings from the UK and Can-
ada (Goodman et al. 2022; Moltke and Hindocha 2021),
women were more likely to consume CBD for self-med-
ication. The gender-related effects may be attributable
to the fact that several conditions frequently managed
with CBD, as well —such as (premenstrual) pain, anxiety,
and depression—are either unique to or more prevalent
among women, as previously hypothesized by Goodman
and colleagues (Goodman et al. 2022). After adjusting for
other predictors, the gender effect was no longer statisti-
cally significant. Findings from this sample indicate that
consumption patterns, as well as age and occupation,
may be a stronger and more reliable predictor than gen-
der. After adjusting for other factors, older age remained

positively associated with medical consumption motives,
with adults aged 40 and older more likely to use CBD for
medical motives, a finding consistent with the results of
Geppert et al. (Geppert et al. 2020). Additionally, being
unemployed or retired was also associated with pri-
mary medical use. These associations may be mediated
by a higher burden of disease in older subgroups, indi-
cating that age presents a strong confounder. Primary
recreational CBD use was positively associated with
administration via smoking (with or without tobacco),
while the opposite applied for the consumption for self-
medication. The detrimental effects of smoking—espe-
cially with tobacco—are associated with various negative
health outcomes (U.S. 2024), which might contradict
health-conscious decisions. Those findings were consis-
tent with results from Goodmann and colleagues (Good-
man et al. 2022), indicating that CBD oil, which is used
sublingually is rather used for self-medication, compared
to other application forms. Recreational CBD use was
mostly consumed in the evening, which indicates that it
is predominantly used for relaxation during free. In con-
trast, medical use was consumed when needed or at a
specific time which aligns more closely with conventional
medication usage. Additionally, primarily use for self-
medication was associated with a higher consumption
frequency, which also aligns more closely with conven-
tional medication use.
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"How well does CBD help you in the treatment
of your illness/symptoms?"

Not well (n=10)

8%

325%

Well, in combination with other medications (n=86)

= Moderately to well (CBD only, no medications) (n=84)

= Very well (CBD only, no medications) (n=86)

Fig. 2 Perceived effectiveness of CBD among users with self-medication as primary motive (single response; n=266)

Self-medication with CBD: findings from other countries

Approximately one-third of the present sample used
CBD primary for self-medication, while the majority
reported using CBD primarily for recreational purposes.
These findings are in line with data from France, where
treatment of disease only represented the main motiva-
tion in one in four cases (Fortin et al. 2021). In contrast,
in the U.S., two in three users reported that they used
CBD for the treatment of a medical condition (Cor-
roon and Phillips 2018). Evidence suggests country-spe-
cific differences in the motive of use and perception of
CBD products. Findings indicate that CBD tends to be
regarded more as a recreational product in Germany and
France, while in the U.S. and the UK it seems to be more
frequently used in the context of self-medication. Differ-
ences in perception and consumption of CBD products
might be driven by national law enforcement policies
regarding cannabis. Indeed, comparisons of user motiva-
tions and patterns across the EU, U.S., and UK indicate
that regulatory frameworks are pivotal in shaping varia-
tions in user behaviors (Fortin et al. 2021; Mead 2017).
In the U.S,, the legalization of cannabis in several states

has facilitated greater acceptance of CBD as a medical
product and was associated with more favorable health
perceptions regarding cannabis consumption (Gali et
al. 2021). For instance, the consumption and sale of
CBD flowers is more strictly prosecuted in the UK than
in Germany or France (Hurt 2023). The dried plants,
which is often administered via smoking and associated
with recreational use, has high user rates in Germany
and France, which potentially underscore the significant
influence of legal frameworks on user access and percep-
tions of CBD products. In conclusion, differences in CBD
use motives may exist between countries with varying
cannabis and CBD regulations, possibly reflecting differ-
ing perceptions of CBD. This is particularly relevant for
Germany, where recent cannabis legalization is expected
to increase the availability and use of cannabis products,
including CBD (Cerd4 et al. 2008; Mennis et al. 2023).
Future research should examine how regulatory frame-
works shape perceptions and consumption motives of
CBD, using representative samples to enable valid cross-
country comparisons. Surveys should therefore inves-
tigate associations between use motives, consumption
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Table 3 Binary logistic regression predicting self-medication
(reference: recreational use) with CBD by sociodemographics and
consumption patterns

aOR" 95%-C12 p

Gender

Male [Reference]

Female 1.50 096-233 0.074
Age groups (years)

18-24 [Reference]

25-29 1.65 0.92-295 0.095

30-39 1.57 0.89-2.75 0.117

40-49 197 1.05-3.70  0.035%

>50 2.81 1.36-5.83  0.005*
Occupation

Employed full-time [Reference]

Employed part-time 1.12 0.64-194 0.695

Pupil/student/intern or 1.46 0.84-2.56 0.182
marginally employed

Not currently employed or ~ 3.55 2.13-592 <0.001*
retired
Frequency of use

At least monthly [Reference]

At least weekly 1.50 0.70-322 0296

Several times per week 1.08 0.56-2.09 0813

Once a day 252 1.23-5.13  0.011*

Several times per day 2.00 0.98-4.08 0.057
Route of administration

Sublingually [Reference]

Smoking (with tobacco) 037 0.22-062 <0.001*

Smoking (pure) 0.55 030-0.99 0.046*

Vaping 118 0.69-2.04 0549

Other 0.92 051-1.68 0.790
Daytime of consumption

In the evening [Reference]

In the morning 1.59 0.57-445 0375

Morning and evening 3.05 142-656 0.004*

Multiple times per day 1.60 0.87-296 0.132

When needed 2.72 1.72-429 <0.001*

* Significant on a threshold of a<0.05
" Adjusted odds ratio (aOR)
2 Confidence interval (Cl)

patterns, and regulatory contexts for medical and recre-
ational cannabis, as well as capture the extent to which
cannabis products—particularly cannabidiol—may be
advertised in different countries and assess user expecta-
tions accordingly.

CBD for sleep, pain, and depression and anxiety: evidence
of effectiveness

The reported medical indications for CBD use align with
studies from other countries, which also report antici-
pated health benefits such as sleep improvement, pain
relief, and relief from depression or anxiety (Alayli et al.
2022; Binkowska et al. 2024; Corroon and Phillips 2018;
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Fortin et al. 2021; Geppert et al. 2020; Goodman et al.
2022; Moltke and Hindocha 2021). There is limited evi-
dence supporting the efficacy of CBD in treating these
conditions. A possible explanation for perceived benefits
could be the placebo effect, reinforced by non-evidence-
based health claims promoted by media and retailers
(Moore et al. 2024). Laboratory and animal studies indi-
cate an effect of CBD on the circadian system (Chagas et
al. 2013; Ibeas Bih et al. 2015; Leweke et al. 2012; Silves-
tro et al. 2020; Suraev et al. 2020). Human trials suggest
CBD may improve sleep by alleviating symptoms of con-
ditions like pain or anxiety (Notcutt et al. 2004), but its
direct impact on the circadian system is still unclear. Pla-
cebo effects may largely explain perceived sleep benefits,
as a controlled trial by Linares et al. (Linares et al. 2018)
showed no acute effect on the sleep-wake cycle. Results
from preclinical studies suggest that CBD may alleviate
pain by enhancing N-arachidonoylethanolamine signal-
ing, an endocannabinoid involved in pain modulation
(Costa et al. 2004; Ibeas Bih et al. 2015). Animal studies
have reported a reduction in pain-like behaviors (Soliman
et al. 2021). However, reviews on cannabis-based treat-
ments often focus on THC-CBD combinations, compli-
cating the attribution of analgesic effects specifically to
CBD alone (Boyaji et al. 2020). In most randomized con-
trolled trials, isolated CBD has shown limited efficacy in
pain reduction (Moore et al. 2024). In preclinical studies
and animal models, CBD has been shown to interact with
the same serotonin receptors that are associated with
depression and anxiety (Crippa et al. 2011; Fakhfouri et
al. 2019; Garcia-Gutiérrez et al. 2020; Iannotti and Vitale
2021; Ibeas Bih et al. 2015; Moore et al. 2024; Silvestro
et al. 2020). This interaction may contribute to its poten-
tial therapeutic effects on mood disorders. Although
human trials have reported reduced anxiety in patients
with anxiety disorders (Bergamaschi et al. 2011; Crippa
et al. 2011), recent findings by Gournay et al. (Gournay
et al. 2024)suggest that strong user expectations regard-
ing CBD’s anxiety-reducing effects contribute to its per-
ceived effectiveness. Existing studies show heterogeneity
in study settings, underscoring the need for research on
dose-response, treatment timelines, and administration
methods. CBD’s effects vary by dosage, strain, treatment
duration, and administration route, with many studies
limited by small sample sizes. While molecular proper-
ties and animal studies support its therapeutic potential,
further clinical investigation is needed to establish effi-
cacy in humans, beyond the placebo effect (Moore et al.
2024). In addition, Given CBD’s potential to interact with
other medications (Brown and Winterstein 2019) and
induce adverse effects, further investigation into drug-
CBD interactions is essential to assess their clinical sig-
nificance and associated risks.
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Strengths and limitations

This study is the first to identify consumption patterns
associated with different use motivations among regu-
lar CBD users. The consistency of the findings related to
user motivations with previous cross-sectional studies
from France, the UK, and the US, strengthens the gener-
alizability of the results. The present study comes along
several limitations. First, the study is subject to selec-
tion bias due to self-sampling. Individuals with negative
experiences regarding their CBD use may be under-
represented, while those more favorable toward CBD
products are more likely to participate. This could result
in an overestimation of the self-perceived therapeutic
effectiveness. Due to the recruitment method of conve-
nience sampling, we do not claim representativeness of
the sample. Other limitations involve reliance on retro-
spective self-reporting, lack of objective measures, and
the inability to establish causality due to the cross-sec-
tional design. Reliance on non-validated questionnaires
is a limitation, highlighting the need for CBD-specific
instruments, as THC-related questionnaires may not
adequately capture CBD-specific outcomes. At present,
only the Cannabidiol Outcome Expectancies Question-
naire (CBD-OEQ)is validated (Walukevich-Dienst et al.
2022), but it measures psychometric properties, such as
expectancies and endorsement, rather than motives or
consumption patterns. With regard to validated ques-
tionnaires, future studies should include additional con-
founders, as the regression model explained only around
16% of the variance. Relevant factors include comorbidi-
ties and physician-diagnosed chronic conditions, rather
than relying solely on self-reported medical indications,
which do not constitute a medical diagnosis. Moreover,
the use of other substances such as THC or tobacco
should be assessed, as they may constitute important
confounders. In addition, the response optionaddiction
cessation’ in the predefined list of medical indications
should be specified more precisely to enable a more accu-
rate investigation of associations between CBD use and
other substances. These methodological shortcomings
of the survey instrument highlight the need for validated
CBD-specific outcome measures. In addition, the lack of
distinction between CBD and THC users may have con-
founded the observed therapeutic effects.

Conclusion

This study represents the first in depth-analysis of
sociodemographic characteristics and consumption pat-
terns among individuals who primarily use CBD for
self-medication versus recreational purposes. Distinct
consumption patterns were observed, aligning with
either recreational use or self-medication motives. The
findings provide preliminary insights into potential asso-
ciations between legal frameworks and consumption
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behaviors across countries with differing regulations.
The results underscore the importance of developing
standardized regulatory policies for various CBD prod-
ucts. Despite molecular evidence and results from animal
models, further clinical trials are needed to establish the
true efficacy of CBD. Future research should focus on
examining dose-response relationships, different routes
of administration, effects of isolated CBD, and assessing
potential CBD-drug interactions. Additionally, RCTs are
essential to differentiate the true therapeutic effective-
ness from placebo effects, which are often reinforced by
media or false advertisement.
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