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Abstract

Background Cannabidiol (CBD), a non-intoxicating substance of Cannabis sativa L., is gaining consumer attention.
Yet, legal regulations in the EU are complex and questions of potential health risks remain partly unanswered. In Ger-
many, little is known about people who use CBD products. The aim of this cross-sectional study was to gain insight
into the user group of CBD, reasons for consumption and risk perception towards CBD-containing products.

Methods The study consisted of two parts: In the first part of the study, the prevalence of CBD awareness and usage
in Germany was estimated using a telephone survey and a population-representative sample of n=1,011 respond-
ents. Based on these results, n=2,000 participants being aware of CBD were surveyed with an online questionnaire
in the second part of the study to examine usage and perception of CBD in users and non-users.

Results When the study was conducted at the end of 2020 and beginning of 2021, 40.2% of the German participants
had already heard of products containing CBD, and 11.4% had actually used them. 42.1% of the users consumed

such products regularly, at least once a week, primarily orally via oils or tinctures, and purchased them mainly online.
Besides curiosity — addressed especially in young adults — anticipated health benefits including pain and stress relief
were main reasons for use. More than half of the study participants perceived the health benefits of CBD use as high
or very high. In contrast, the health risks were rated as low or very low by most respondents. Assumptions about offi-
cial testing for safety as well as physical effects of CBD-containing products varied between users and non-users.

Conclusion About one in nine people in Germany uses CBD-containing products. Given reasons for consumption
and perception of potential health risks and benefits suggest that people are insufficiently informed about CBD-con-
taining products. The results of the study indicate that risk communication is needed to raise awareness for the topic
and to inform (potential) users.
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Introduction
In recent years, cannabidiol (CBD) is gaining growing
consumer attention [1]. The substance belongs to one of
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[4] and — according to a decision of the Court of Justice
of the European Union — should therefore not be consid-
ered a narcotic [5]. Notwithstanding, CBD interacts with
several molecular targets in the organism, potentially
resulting in beneficial but also adverse health effects [6].

In consequence, products containing high CBD doses
clearly exerting a pharmacological activity or being
intended for the treatment of diseases are considered to
be medicinal products in the European Union (EU). They
require authorization according to EU regulations on
pharmaceuticals [7]. The rationale behind this is to pro-
tect consumers from potential health risks that may arise
from the products themselves or use of non-approved
products with unproven effects instead of effective
medicines.

Only low-dose CBD products without a pharmaco-
logical activity and without the intention to treat diseases
may potentially considered to be foods. Such CBD-con-
taining foods, however, are generally classified as novel in
the EU [8]. They require a safety assessment carried out
by the European Food Safety Authority (EFSA), followed
by authorization by the European Commission before
they can be marketed in the EU [9]. Numerous novel
food applications for CBD and CBD extracts have been
submitted during the last years and are partly under risk
assessment [10]. EFSA recently identified some potential
hazards but was not able to fully assess the actual risks
due to several data gaps. Consequently, it was concluded
that “the safety of CBD as a novel food cannot currently
be established” [11]. Therefore, no foods containing CBD
have yet been authorized and the marketing of such prod-
ucts as foods, including supplements, is currently consid-
ered illegal. Despite these rules, consumers can buy an
increasing number of illegally marketed CBD-containing
products, also in the form of food supplements, that are
available mostly online or in retail stores. In some cases,
such products are mislabeled, for example as “aroma oils”
or “cosmetics” to circumvent legal rules [12].

As described, the regulatory context for CBD is com-
plex and it might be put into question whether con-
sumers are aware of both the legal aspects as well as the
potential health risks. Therefore, the aim of the current
study was to gain insight into the user group of CBD in
Germany, to investigate reasons for consumption, and to
gain information about the risk perception of the popu-
lation and its knowledge about CBD-containing prod-
ucts in order to target risk communication and increase
awareness for the substance.

Methods

Study design and participants

The study was conducted in two parts: In study part I the
prevalence for CBD awareness and usage was determined
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while study part II examined the usage and perception
of CBD for users vs. non-users in detail. The two stud-
ies consisted of independent samples. Data collection
was conducted by German market research institutes. All
respondents expressed their consent to participate in the
surveys.

Study part I was carried out in Germany via telephone
survey from November 25 to November 26, 2020 by
trained market research assistants. The survey was con-
ducted with a sample of #=1,011 respondents aged 14
years and older who were randomly selected via a ran-
dom digit dialing procedure including mobile and lan-
dline telephone numbers. For mobile phone numbers,
the person answering the call was selected for the inter-
view. For landline telephone numbers, the Kish selection
method [13] was used to choose the respondent within
a household. To achieve population representativeness,
data were statistically weighted using an iterative pro-
cess and a 2-step-procedure: [14] In a first step, weight-
ing took into account the number of mobile and landline
telephone numbers respondents could be reached by
(design weighting). In a second step, data were weighted
based on the German microcensus regarding gender,
education, age, employment, size of household and city,
West-/East-Germany and German federal state (adjust-
ment weighting). Within the questionnaire, participants
were asked whether they had already heard of products
containing CBD and, if so, whether they had consumed
or used such products (Suppl. A, Questionnaire Q1).

Study part II was carried out in Germany via an online
panel survey from March 11 to March 23, 2021, using a
quota sample. Quotas for gender, age, and education were
determined based on the results of study part I. Respond-
ents were randomly selected from the panel until the
desired number of participants meeting the quota targets
were obtained. An online questionnaire was developed
to determine CBD-containing product consumption
patterns, frequency and reasons for use, the perception
of health risks and benefits, and knowledge about CBD-
containing products. Respondents received remunera-
tion in accordance with the usual incentive structure of
a panel. The sample consisted of #=2,000 respondents
with an age of 16 years and older that indicated that they
had already heard of products containing CBD.

Online questionnaire

The online questionnaire of study part II included ques-
tions on sociodemographic measures such as gender,
age, and education, as well as use, product groups, its
purchase, and frequency of use. Additional questions
addressed the intention of future use and the percep-
tion of health risks and benefits. Furthermore, open
questions asked participants about reasons for use and
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assumed health risks and benefits. Responses to these
open-ended questions were coded using code frames
that were developed within an inductive process. Multi-
ple codes were used for responses that consisted of more
than one aspect. The coding was cross-validated by two
researchers.

All questions included “don’t know” and/or “no
answer” options. For more details see the questionnaire
(Suppl. A).

Statistical analysis

Data were processed and analyzed using SPSS (Ver-
sion 26). Descriptive statistics including the calculation
of means (M) and standard deviations (SD) were used
to describe socio-demographics as well as product and
usage characteristics. In addition to descriptive statis-
tics, differences were analyzed for sociodemographic
groups (gender, age, education) and user status (user vs.
non-user). For these analyses, we grouped respondents
into three age categories (up to 29 years, 30 to 59 years,
60 years and older) as well as three educational catego-
ries (low: without graduation / student / lower secondary
school; medium: secondary school without high school
diploma; high: high school / university degree). Analy-
ses for Study part I are based on a weighted sample (see
“Study design and participants”). Therefore, we applied
Rao-Scott adjustment [15] for complex survey data for all
tests of significance within study part I. Effect sizes were
calculated using common thresholds for interpretation
(Suppl. B, Table S1).

| Don’t know /
No response

58.7%

Not heard
of CBD

"
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Results

Awareness and usage of products containing CBD

Study part I revealed that 40.2% of the participants
between 14 and 95 years (M=49.4 years, SD=19.8)
have already heard of CBD-containing products. Of
them, 28.5% have already used such products. This cor-
responds to a proportion of 11.4% of the total number
of respondents (see Fig. 1). Further analysis for usage
behavior revealed sociodemographic differences, with
the youngest age group of under 30 years being sig-
nificantly more likely to use such products than older
age groups (F[1.7, 1727.7]1=4.79, V=0.15, p=.01).
There were no significant differences for gender (F[1,
1010]=0.83, V=0.05, p=.36) and education (F[2,
2013]=2.30, V=0.11, p=.10). Further demographic
characteristics of the study part I are summarized in
Table S2 of the Supplemental material B.

Based on these findings, 2,000 subjects with prior
awareness of CBD-containing products were recruited
for study part II. Participants were between 16 and
85 years (M =43.6 years, SD=16.2). 26.8% had prior
experience using CBD (Fig. 2 and Suppl. B, Table S3).
Those who gave no response or were not sure if they
had consumed or used CBD (9.7%) were excluded from
analysis comparing users (respondents with prior expe-
rience using CBD) vs. non-users (respondents without
prior experience using CBD). Non-users (n=1,271)
were asked whether they could imagine consuming
CBD-containing products in the future, of which 48.3%
answered affirmatively (Suppl. B, Table §4).

Socio-demographics of
CBD-users

SEX
Male (56.2%)
Female (43.8%)

EDUCATIONAL LEVEL
Low (26.6%)

Middle (26.5%)

High (46.9%)

AGE

14-29 years (29.6%)
30-59 years (56.5%)
> 60 years (13.9%)

Fig. 1 Study part I: Percentage of participants answering “yes’,"no" or “don’t know / no response”to the question “Have you already heard of any
products that contain CBD?’, Percentage of participants subsequently answering “yes” to the question “Have you already consumed or used any
products that contain CBD?”"; Details in Suppl. B, Table S2. Base: All respondent (n=1,011) and respondents who have already consumed/had used
CBD (n=116)
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Socio-demographics of CBD-
users

SEX

Male (47.9%)
Female (51.8%)
Divers (0.4%)

EDUCATIONAL LEVEL
Low (21.1%)

Middle (34.0%)

High (44.9%)

-

AGE

16-29 years (36.6%)
30-59 years (47.5%)
> 60 years (15.9%)

Fig. 2 Study part II: Percentage of all participants answering “no’, “not sure / no response’, “yes” to the question “Have you already consumed or used
any products that contain CBD?"; Main demographic characteristics of the respondents that already consumed or used any products that contain
CBD (details in Suppl. B, Table S3). Base: All respondents (n=2,000) and respondents who have already consumed/had used CBD (n=535)

Purchase behavior

Study part II revealed that of all users (n=535), the
majority obtained CBD-containing products via online
stores (55.3%). In addition, pharmacies (21.1%), special-
ized stores for CBD and hemp products (20.0%) and
drug stores (19.6%) were also reported as sources of sup-
ply (Suppl. B, Table S5). CBD-containing products used
included oils and tinctures (58.1%), foods (20.0%), cos-
metic and skin care products (17.8%), flowers (16.6%),
beverages (16.1%), as well as capsules or pills (15.1%,
see Fig. 3). If gender distribution is considered, female
users indicated significantly more often than male
users that they use CBD-containing oils and tinctures
( X* [1]=23.18, V=0.21, p<.001,) as well as skin care
products (X* [1]=10.98, p<.001), whereas male users
reported using CBD-containing flowers ( X* [1]=12.57,
V=0.15, p<.001), beverages (X*> [1]=5.80, V=0.10,
p=.02), and liquids for e-cigarettes or vaporizers (X*
[1]=5.89, V=0.11, p=.02) significantly more often than
female users. Gender differences were of small effect size.

Frequency and reasons for use of CBD-containing products
In study part II, when asked about the frequency of use,
42.1% of users indicated that they currently use CBD-
containing products at least once a week and 17.6% use
CBD-containing products daily. Of those with prior
experience with CBD, 19.8% reported that they do not
currently use any product.

Considering demographic differences, respondents
in higher compared to lower age groups (X* [2]=26.33,
V=0.22, p<.001) and those with a lower compared
to a higher level of education (X* [2]=18.53, V=0.19,
p<.001) reported more often to consume CBD products

at least once a week (Suppl. B, Table S6). Group differ-
ences were of medium effect size.

The main motivation for consuming CBD-contain-
ing products stated in an open-ended question is pain
relief (27.7%), followed by curiosity (20.7%), stress relief
and relaxation (16.6%) as well as improved sleep quality
(14.2%, Fig. 4). Reasons for use are differently distrib-
uted among the age groups, partly with large effect sizes:
Compared to the youngest age group (16—29 years), older
age groups significantly more often mentioned pain relief
(X? [2]=69.07, V=0.36, p<.001) and improved sleep (X*
[2]=7.23, V=0.12, p=.03). Conversely, the youngest age
group mentioned significantly more often curiosity (X*
[2]=12.89, V=0.16, p=.002) and stress relief/relaxation
(X*[2]=11.11, V=0.14, p=.004) as reasons for use. Also,
the youngest age group was less likely to respond to the
question (X* [2]=21.22, V=0.20, p<.001).

Perception of health risks and benefits

Across all participants in study part II, health benefits
were rated to be much higher than health risks (£[1689]
= -33.86, d = -0.82, p<.001; Fig. 5). While 54.7% of all
respondents consider the health risks of CBD products
to be low or very low, 55.3% perceive the health benefits
of CBD-products to be high or very high. Comparing
users versus non-users, non-users significantly consider
health risks to be greater than users (¢[1139.4] = -10.51, d
= -0.54, p<.001), whereas users consider health benefits
to be somewhat greater than non-users (¢[1577] =4.34,
d=0.23, p<.001). Notably, the percentage of respondents
who did not give an answer was higher among non-users
than among users for both health benefits (X* [1]=81.99,
V=021, p<.001) and health risks (X*> [1]=64.48,
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Which product groups can the products you have already
consumed or used be assigned to?

I 58.1

Oil and tinctures (taken orally)

47.3
67.9

I 200

Food

Cosmetic or skin care products

219

184

I 178
121

231

I 156

Flowers
112

I 6.1

Beverages
123

227

| 199

I 5.1

Capsules or pills’
14.

I s

Gum or dragees 14

16.0

4

.0
.8

15.2

I 127
Liquids for e-cigarettes or vaporizers
9.4

I 110

105
116

Medicines or drugs

M 34
39
29

B 28

| 39
18

| 04
0.8
0

11
i 20
0.4

Crystals

Patches

Others

Don't know / no response

10

H total

20

male

| 16.4

30 40 50

Proportion in percent (%)

60 70 80

female

Fig. 3 Study part II: Product groups containing CBD used by consumers/users; separated by gender. Base: Respondents who have already
consumed/had used CBD (n=535), male (n=256) and female (n=277); multiple answers possible. Respondents indicating “divers”as gender are

included in the total sample

V=0.19, p<.001), with medium effect sizes. For further
details see Suppl. B, Table S7.

Respondents who rated the health risk of CBD prod-
ucts as at least 3 (on a scale of 1=very low to 5=very
high) were further asked to name health risks that they
see in such products using an open-ended question
(n=639; Fig. 6). About one third (32.9%) of the respond-
ents were concerned about habituation and addiction,
followed at a great distance by negative mental effects
(6.9%) and negative physical effects (5.9%).

Respondents who rated the health benefits of CBD
products as at least 3 (on a scale of 1=very low to
5=very high) were further asked to name health benefits
that they see in such products using an open-ended ques-
tion (n=1,497; Fig. 7). The most commonly cited benefit

is the anticipated pain-relieving effect of CBD (34.7%).
Just under a quarter of respondents (23.1%) cite stress
reduction and relaxation. Further health benefits stated
by the respondents were better sleep (5.9%) and the natu-
ralness of CBD (5.8%).

In study part II, all participants were asked about gen-
eral safety aspects of CBD-containing products (Fig. 8). In
this context, 47.1% of the respondents assume that CBD-
containing products have been tested to ensure their safety.
This proportion is somewhat higher amongst users of
CBD-containing products than non-users (59.1% vs. 42.5%;
X? [1]=41.51, V=0.15, p<.001). While 71.2% of users dis-
agree that CBD can be physically addictive, only 38.9% of
non-users make that assumption. Considerably more users
than non-users assume that CBD cannot provoke a feeling
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For what reasons have you consumed or used products
containing CBD (cannabidiol)?

Pain-relieving

Curiosity

Stress relief and relaxation

Improved sleep

Positive for well-being and health (in general)

w w
[l

Support for mental health problems

Skin care

o-
[GEN)
-

lliness (not pain)

Others

Don'tknow / no response

o
=
S)

Htotal M 16-29 years

1

el
©
1o
o
[N
a

30-59 years

27.7
2
327
55.3

20.7
286
177
118

16

16.1

14.2

146

112

20 30 40 50 60 70

Proportion in percent (%)

60 years and older

Fig. 4 Study part II: Reasons for the consumption or use of CBD-containing products (open question) separated by age groups. Base: Respondents
who have already consumed/had used CBD (n=535), 16-29 years (n=196), 30-59 years (n=254) and 60 years and older (n=85)

of being “high” (73.5% vs. 42.9%; X* [1]=141.03, V=0.28,
p<.001) and also think that CBD-containing products may
contain THC (49.0% vs. 23.0%; X* [1]=119.67, V=0.26,
p<.001). 39.6% of all respondents assume that CBD may
interact with medicinal products. For all items, proportion
for “don’t know / no response” was quite high (between
25.2 and 48.6% across the total sample) and significantly
more often indicated by non-users compared to users (Xs
[1]>50.93, V5>0.17, ps <0.001).

Discussion

The results of the study provide insights into gen-
eral awareness and use of CBD-containing products
in the German population. 40.2% of the respondents

had already heard of such products. This proportion is
slightly lower than observed in other studies. In France,
about 69% had already heard of CBD [16], while a recent
German study found a proportion of approximately 48%
[17]. Looking at the prevalence of users in the different
studies, a relatively consistent picture emerges for Euro-
pean countries with about one in ten who already has
used CBD-containing products among the general pop-
ulation (Germany: 11.4% according to our study; France:
10.1%.; UK: 10.9%) [16, 18]. In contrast, a substantially
lower usage rate of 4.3% was observed for Germany
in a recently published study by Alayli et al. [17]. This
deviation may be due to a specific focus on recreational
use of CBD products in this study whereas our study as
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M (SD)

Total | 123 196 D oo e (103)

Users 122 187 _.7 381 (1.09)

Non-users 12.8 19.7 _ 17.2 3.57 (1.00)
Health risks

Total 54.7 212 - 134 226 (1.06)

Users 73.1 191 .3.4 1.88 (0.95)

Non-users 47.3 22.0 - 17.4 244 (1.07)

Proportion in percent (%)

very low / low (1+2) neither (3)

m high / very high (4+5)

don't know / no response

Fig. 5 Study part II: Perception of health risks and benefits. Answers to the question “How do you rate the health risks and health benefits
of products containing CBD (cannabidiol)?”on a scale from 1=very low to 5=very high. Base: All respondents (n=2,000), users (n=535)

and non-users (n=1,271)

Which health risks do you see in products containing CBD
(cannabidiol)?

Habituation and addiction

Negative mental effects _ 6.9
Negative physical effects -

Side effects (in general)

]
Lethargy and fatigue - 3.3
]

Too little background knowledge 2.8
Allergy and intolerance - 2.3
Too unexplored . 1.4
Other - 6.7
There are no (specific) risks - 6.6
No response
0 5 10

393

20 25 30 35 40 45 50
Proportion in percent (%)

Fig. 6 Study part II: Perceived health risks. Base: Respondents who rated health risks of CBD products as at least 3 on a scale of 1 (very low) to 5

(very high) (n=639). Open-ended question

well as the other European studies considered a broader
product range. In contrast, the proportion of users
(just within the past 12 months) was higher in a non-
representative study conducted in the US (26.1%) and in
Canada (16.2%) [19]. Classification and accessibility var-
ies strongly between these countries [20, 21] which — in
part — might explain the varying proportions of users
between countries. In addition, due to the generally
more liberal approach to cannabis in some parts of the
US and Canada, it might also be assumed that consumer

acceptance to CBD products is higher in North Ameri-
can Countries than in Europe.

In the present study, the age group under 30 years
had the largest proportion of users. This finding is con-
sistent with another study that observed a proportion
of approximately 34% users among adults aged 18-24
years in the US [22] pointing out that the use of CBD
products is relatively prominent among young adults.
These results give valuable insights with regard to rel-
evant target groups for risk communication measures.
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Which health benefits do you see in products containing CBD
(cannabidiol)?

pain-relieving - [ 3.’
Stress reduction and relaxation [ :.:
Other health-related aspects _ 5.9

Improved sleep

Natural Produkt

Anti-inflammatory

Increase of general well-being
Alternative/Supplement to medication
Anxiety relieving

Antispasmodic

Less/No side effects

Skin care

Help with other psychological problems
Help with depression

Appetising

Other

There is no (specific) benefit

-
. s

B 3s

| N

B

B 16

B s

| !

| B

B o

B oo

o7
s
M 2

No response

10

30.3

15 20 25 30 35 40
Proportion in percent (%)

Fig. 7 Study part II: Perceived health benefits. Base: Respondents who rated health benefits of CBD products as at least 3 on a scale of 1 (very low)

to 5 (very high) (n=1,497). Open-ended question

More than half of the users interviewed consume
CBD orally via oils or tinctures, to a lesser extent via
other products like foods or cosmetic and skin care
products. Further, almost 13% indicated to use liquids
with CBD for e-cigarettes and vaporizers. Interestingly,
a study by Alayli et al. [17] showed that awareness and
consumption of recreational CBD products is generally
associated with e-cigarette use. At the same time, syn-
thetic cannabinoids in e-liquids have been associated
with several health risks including neurological symp-
toms [23]. The use of CBD in this form should therefore
receive special attention in risk communication.

Beyond, a relatively large part of the users consume
CBD products at least once a week (42.0%), indicating
a rather regular than occasional usage pattern. Results
from the current study and other studies clearly show
that, beside curiosity, anticipated health benefits such
as pain-relief, stress reduction, and improvement of
sleep are important reasons for consumption [17, 19,
22]. In the present study, main reasons for consumption
significantly differed between age groups. While curios-
ity and stress relief were commonly cited by the young-
est age group (16-29 years), pain relief and improved
sleep were important motivators for the older respond-
ents, especially those of 60 years and older.

In the present study, health benefits of CBD-contain-
ing products were mentioned more often by the par-
ticipants than potential health risks, especially among
users of such products. Similar results were obtained by
others [19, 18]. Indeed, scientific data show that CBD
interacts with several molecular targets [6]. Therefore, it
is frequently assumed that CBD can be used as a thera-
peutic agent [24]. However, only one medicinal product
solely containing CBD as the active ingredient is cur-
rently authorized in the US and in the EU, intended for
the treatment of certain forms of epilepsy or tuberous
sclerosis [20, 25]. Although there are first indications for
therapeutic effects also for other disorders, the clinical
efficacy of CBD for those indications has not yet been
finally proven [26, 27].

Health risks were considered as being low or very low
by the majority of participants in the present study, espe-
cially among users. Similar observations were made in
other studies [16, 19]. However, following the motto “no
effects without side effects’, various adverse effects have
already been associated with CBD exposure. Results from
animal studies and the use as a drug indicate potential
hazards like hepatotoxicity, gastrointestinal complaints,
neurological symptoms, a negative impact on the endo-
crine system, reproductive toxicity, as well as potential
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Products containing CBD (cannabidiol) have been tested for health safety.

Total

Users

Non-Users

w |
o

11.6

The substance CBD (cannabidiol) can be physically addictive.

Total
Users

Non-Users

Total

Users

Non-Users

Products containing CBD (cannabidiol) may also contain THC.

Total

Users

Non-Users

N
[2S
w

Total

Users

Non-Users

22.6

11.9

277/

Proportion in percent (%)

B Does apply

Does not apply

® Don't know/no response

Fig. 8 Study part Il: Knowledge about CBD. Percentage of respondents answering “In your opinion, does each of the following statements apply
or not?”Base: All respondents (n=2,000), users (n=>535) and non-users (n=1,271)

drug-drug interactions — at least at higher doses [4, 11].
However, due to data gaps health risks cannot be finally
evaluated at the time [11]. Interestingly, the most fre-
quently mentioned concern among the respondents,
namely addiction, has no relevance from a scientific
point of view, as long as products are not contaminated
with THC. These results indicate that consumers are
insufficiently informed about the scientific uncertainties
regarding the effects of CBD. Here, targeted risk com-
munication measures could prevent consumers from
being misinformed by advertisement and non-scientific
sources.

Although CBD-containing foods are currently not
legal, a variety of illegally marketed products declared as
foods, food supplements, or otherwise intended for oral
consumptions can be purchased from several sources
— especially online. Beyond potential risks of CBD, the
quality of such products may vary. This is of particular
note, as almost half of the respondents assume that CBD-
containing products have been tested to ensure their
safety. However, this is generally not the case for con-
sumer products and foods including food supplements,

since these product categories are not tightly regulated
by official bodies. In addition to targeted information
about potential health risks, clarifying the regulatory cir-
cumstances can enable consumers to make an informed
decision about whether or not to use CBD-containing
products.

Strengths and limitations

One of the study’s strength is its sample size and account-
ing for various socio-demographic variables. Using a
two-stage study design, we were able to assess the usage
rate for CBD-containing products based on a population
representative sample (study part I), while focusing on
more detailed information on usage and perception for
specific groups of users vs. non-users within the study
part II. However, since the survey for study part II was
conducted via an online questionnaire and using quota
sampling, generalizability of our findings is restricted to
the characteristics of the recruited sample (e.g., people
with low affinity for online applications or without inter-
net access are underrepresented). Also, as participants
self-reported their behavior, there might be a bias in their
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answers due to desirability. As this has been a cross-
sectional study, the data represent a selective moment.
Statements about trends are therefore not possible.

Conclusion

About 40% of the German population have already
heard of CBD-containing products and about 11% have
actually used them. However, as already observed in
previous studies, it may be concluded from data in the
present study that consumers are insufficiently informed
about CBD-containing products. This includes regula-
tory aspects — but even more important — awareness of
potential health risks and the insufficient scientific data
basis regarding health benefits. It appears that consum-
ers may underestimate health risks while overestimating

beneficial effects. Independent consumer information is
highly needed.
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