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A B S T R A C T

Background: An increasing number of countries have legalised cannabis for medicinal purposes in recent years 
leading to tensions with other regulatory frameworks. Some countries grant a medical defence according to their 
drug driving legislations. This may lead to specific medico-legal assessments relating to the participation of 
cannabis patients in road traffic. In Germany, these enquiries for expert opinions are opposed by incomplete 
statistics on medicinal cannabis patients, which limits the assessment of individual cases.
Methods: A cross-sectional, anonymous patient survey was carried out nationwide in the first quarter of 2022 
using an online questionnaire. The overall collective (n = 1030) was analysed with regard to application patterns 
of cannabis-based medicines. In particular, a detailed evaluation of the cannabis flower sub-collective was 
carried out.
Results: Taking into account patients with health insurance prescription and, for the first time, self-payers, a high 
proportion of cannabis flower patients was observed (89.9 %). On average, the intake of cannabis flowers is 
associated with substantially higher daily THC doses (336 mg) compared to the usage of other cannabis-based 
medicines (≤ 17 mg). In addition, 16.2 % of patients reported complex usage patterns consisting of combina
tions of different types of cannabis-based medicines. Over a quarter (28.4 %) of respondents stated a smoking 
intake of cannabis flowers which is not recommended from a medicinal point of view.
Conclusions: Descriptive information on individual application patterns of cannabis-based medicines provide a 
valuable source of information for medico-legal expert statements as well as a basis for further research projects.

1. Introduction

In recent years, a rising number of countries have legalised cannabis 
for medical purposes. By 2021, 64 countries have developed provisions 
on the medicinal use of cannabis in their national legislation or at least 
developed corresponding guidelines [1]. The variety of cannabis-based 
medicines (CBM) ranges from a few licensed finished products to a 
multitude of unauthorised formulations. Sativex® is an oromucosal 
spray with a balanced CBD/THC-content which is authorised in 

Germany to treat adult patients with spasticity due to multiple sclerosis. 
In Canada, it is also licensed for treatment of pain refractory to opiates in 
cancer patients. Nabilon is a synthetic THC-analogue marketed as Can
emes® in Germany (Cesamet® in other countries) and can be prescribed 
to treat nausea and emesis associated with chemotherapy. Dronabinol, 
the pharmaceutical name for Δ9-THC, is available as finished product 
(Marinol®) and a formulated drug (drops and capsules). While drona
binol is authorised in its form as Marinol® in the US, it can also be 
prescribed as a ‘no-label’-use in Germany [2].
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An amendment of the German law in March 2017 allowed the pre
scription of extracts and medicinal cannabis flowers which are not 
approved under medicinal law. Moreover, the possibilities to prescribe 
CBM at the expense of the statutory health insurances were expanded. 
Costs can be covered in case of a serious illness in which no other 
appropriate therapeutic option is available after approval according to 
the Social Insurance Code [3]. Private health insurances also reimburse 
costs of CBM without the need for prior approval, provided that the 
eligibility criteria for cannabis therapy are met [4]. However, in case 
(statutory) health insurances refuse to grant cost coverage, a private 
prescription and a therapy as a self-payer is also possible [5]. At present, 
only incomplete statistics on medicinal cannabis patients in Germany 
are available including exclusively patients with reimbursement by 
statutory health insurances. On the one hand, prescription statistics are 
delivered by the National Association of Statutory Health Insurance 
Funds; on the other hand, the Federal Institute for Drug and Medical 
Devices carried out an anonymised five-year monitoring survey [6]. 
Comparing both of these sources, it furthermore becomes apparent that 
the monitoring survey has only collected incomplete data, which 
considerably limits its representativeness [7].

Depending on the national legislation, the introduction of cannabis 
as a medicine may create conflicts with drug-driving regulations under 
traffic law. In case of recreational legalisation THC-limits for impair
ment may be defined in blood which also apply to medicinal cannabis 
patients without exemptions [8]. Contrastingly, some countries with 
medical only access framework grant a medical exemption even though 
they have a zero-tolerance policy [9]. In Germany, medical cannabis 
patients are allowed to take part in road traffic as long as they do not 
show signs of impairment. The legislation includes a ‘medical defence’ 
stating that penalties will not be imposed if ‘the substance (detected in 
blood serum) is derived from the intended use of a medicinal product 
prescribed for a specific case of illness’ [10]. In context of such a 
‘medical defence’ specific legal questions may arise regarding the 
participation of medicinal cannabis patients in road traffic, which are to 
be addressed as part of a forensic-toxicological assessment or by an 
expert witness in court. However, even from a forensic-toxicological 
point of view, answering such specific questions can be difficult in in
dividual cases: In order to justify a recreational use, the protective claim 
of obtaining a prescription for medicinal cannabis may be made or 
prescriptions dated after the time of the incident may be presented. A 
typical assessment question can therefore be a differentiation between 
the intake of CBM and a recreational use which is currently only possible 
to a very limited extent analytically. In case of a prescription of 
extremely high quantities of medicinal cannabis flowers or 
non-recommended smoking as ‘joint’, the question of an ‘intended use’ 
in distinction to a misuse may arise. In contrast to a range of other 
central active pharmaceuticals, therapeutic ranges of THC in blood 
serum have not yet been established and daily THC-dosages can vary 
over a wide range, making it difficult to verify an intended use. From a 
forensic perspective, it would therefore be useful to know the modes of 
application and the magnitude of common THC-dose ranges, but cor
responding statistics on medicinal cannabis patients are very incomplete 
in Germany.

This report therefore aims to analyse data regarding application 
patterns of CBM from a patient survey and to discuss the results from a 
forensic-toxicological point of view. A particularly common constella
tion is the assessment of self-paying patients with a prescription for 
cannabis flowers in combination with high THC concentrations detected 
in serum. Since so far there is no data available on self-payers, the 
application patterns of patients with cost coverage by health insurances 
and self-paying patients are to be compared. In particular, the patient 
sub-collective with a prescription for cannabis flowers is analysed in 
greater detail with regard to the type of flower prescribed and the modes 
of application.

2. Material and methods

2.1. General information on the patient survey

The non-interventional patient survey was carried out by Copeia 
GmbH between 17th January and 30th April 2022 [11]. Using a 
standardised online questionnaire, patients across Germany were asked 
about their course of treatment with CBM. Patients were recruited via a 
network of pharmacies (German Association of Cannabis Supplying 
Pharmacies e.V.), and associations of CBM-prescribing physicians 
(Professional Association of Physicians and Psychological Psychothera
pists in Pain and Palliative Medicine in Germany e.V., Working Group 
Cannabis as Medicine e.V.). The practical implementation of the survey 
was carried out using a QR code, which was handed out to patients on an 
information sheet. This QR code took the participants directly to the web 
page (https://copeia.de/cannabis-patientenbefragung) of the survey. 
The survey was conducted interactively in the form of a dialogue and 
could be completed on a browser of a mobile phone, a tablet, a laptop or 
a stationary computer. Inclusion criteria were an age of at least 18 years 
and a medical prescription for CBM. Due to the study design of a 
non-interventional, retrospective study with the collection of anony
mised data in compliance to data protection regulations, ethics approval 
was not required.

2.2. Statistical analysis

Raw data were provided by Copeia GmbH to the Institute of Legal 
Medicine in Mainz, which subsequently analysed the aspects presented 
here. Data were evaluated at a descriptive level using Microsoft Excel 
365 (Version 16.83, ©2024) and SPSS (Version 23.0.0.3, ©2016).

2.3. Evaluation of the entire patient collective

2.3.1. Frequency of prescription for different types of CBM
The collective was analysed regarding the frequency of prescription 

for different types of CBM. The question "In what form were you pre
scribed CBM?" allowed the following answers: Cannabis flowers, 
cannabis extracts, dronabinol drops, dronabinol capsules, cannabidiol 
solution, cannabidiol capsules, Sativex® and Canemes®. In the evalua
tion, dronabinol (capsules and drops) and CBD (solution and capsules) 
were each recorded as one category. The possibility of obtaining a 
combination of several CBM was taken into account. Furthermore, a 
subdivision was made into patients with and without cost coverage by 
health insurances.

2.3.2. Daily THC doses
After specifying the type of CBM, the respondents were asked about 

the THC-content and the daily amount administered in ranges of usual 
dose units (e.g. millilitres, drops, weight). Exemplified for flowers, the 
following choices were possible: up to 100 mg, 101–300 mg, 
301–500 mg, 501–750 mg, 751–1000 mg, 1–2 g, 2–3.5 g, more than 
3.5 g, other/free text and unknown. The calculation of the daily THC 
dose was based on the THC-content of the specified preparation and the 
mean value of the given dose range (in the case of flowers, e.g. 75 mg, 
200 mg, 400 mg, 625 mg, 875 mg, 1.5 g, 2.75 g, 4 g).

2.4. Detailed evaluation of patient sub-collective with prescription for 
medicinal cannabis flowers

If a prescription of cannabis flowers was indicated, subsequent 
questions asked about the type of flower obtained (answer options, 
THC/CBD: 25/1, 22/1, 20/1, 18/1, 14/1, 12/1, 10/10, 8/8, 1/8, 1/12, 
1/14, other/free text, unknown) and the preferred route of adminis
tration (answer options: vaporising, smoking, edible administration, tea 
preparation and other/free text). Up to 4 flower varieties could be 
specified per patient, each with a route of administration. The 
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prescription frequency of the different flower types, the number of va
rieties prescribed per patient and the frequency of the different routes of 
administration were evaluated.

3. Results

3.1. General information on the patient survey

1582 patients participated in the survey. Only complete data sets 
(n = 1030) with consent of the respondents for data storage were 
included in the analysis (completion rate 65.1 %). The evaluable col
lective consisted of 72.9 % males, 26.0 % females and 1.1 % diverse 
patients. The proportion of (statutory) health insurance patients 
(46.1 %) and self-paying patients (53.9 %) in the sample was almost 
balanced. The participants were on average 42 years old (median 41, 
range 18–89).

3.2. Evaluation of the entire patient collective

3.2.1. Frequency of prescription for different types of CBM
Most of patients (83.8 %) were treated with only one type of CBM, 

although the remaining 16.2 % received a combination of several CBM 
(Fig. 1). A high percentage of patients were prescribed cannabis flowers 
(89.9 %), and of these patients 74.5 % were exclusively prescribed 
cannabis flowers. 15.5 % of respondents had a prescription for cannabis 
extracts out of which only 5.2 % stated the isolated intake of extracts. 
8.1 % of participants reported taking dronabinol and 3.5 % of these 
patients were not prescribed other CBM besides dronabinol. The per
centage of patients in the collective who were prescribed Sativex (4.3 %) 
and CBD (2.1 %) was lower. Notably low was the number of patients 
who took Sativex (0.4 %) or CBD (0.3 %) in isolation. In case of a 
combination of several CBM, the three most common combinations were 
cannabis flowers and extracts (6.7 %), cannabis flowers and dronabinol 
(2.6 %) and cannabis flowers and Sativex (1.7 %). The intake of the 
synthetic THC-analogue Canemes was reported by only one patient, in 
this case in combination with cannabis flowers.

The proportion of patients who were prescribed cannabis flowers 
was higher among self-payers (97.5 %) than among patients with cost 
coverage by health insurances (81.1 %). The prescription of a combi
nation of several CBM was reported more frequently by patients with 
health insurance cost coverage (23.4 %) compared to self-paying pa
tients (10.1 %).

3.2.2. Daily THC doses
Means, medians, minima and maxima of daily THC-doses depending 

on the type of CBM administered as well as age patterns of the sub- 
collectives are shown in Table 1. Median daily THC-doses of cannabis 
flowers are up to 19-fold higher compared to the intake of extracts, 
Dronabinol and Sativex (Mann-Whitney-U-Test p < 0.001). The intake 
of a combination of flowers and extracts resulted in significantly higher 
daily THC-doses compared to the isolated intake of flowers (Mann- 
Whitney-U-Test p < 0.05). The highest reported daily THC dose in the 
entire collective was 4071 mg (4000 mg in the form of flowers, 69 mg in 
the form of extracts, 3 mg as Sativex). It was reported by a 38-year-old 
male who has been prescribed CBM for 3–5 years for treatment of fi
bromyalgia on a health insurance prescription. Moreover, flower pa
tients were the youngest sub-collective with a median age of 39 years.

Compared to cannabis flower patients without health insurance 
coverage, those with insurance coverage took higher THC doses per day 
(median 162 mg vs. 300 mg, Mann-Whitney-U-Test p < 0.05, Fig. 2).

3.3. Detailed evaluation of patient sub-collective with prescription for 
medicinal cannabis flowers

3.3.1. Types of cannabis flowers
Due to the possibility of providing multiple answers up to 4 flower 

types, a total of 1463 responses were received from the 926 patients 
underlining the fact that almost half of the patients were prescribed 
more than one variety (Fig. 3). The median age of patients of this sub- 
collective was 39 years old (range 18–78). The most common flower 
type was 22/1 (34.5 %), followed by 20/1 (20.4 %) and 25/1 (19.0 %). 
Flowers with lower THC-contents were mentioned less frequently (18/1: 

Fig. 1. Classification of the surveyed patient collective according to the type of CBM prescribed and subdivision of the collective depending on whether costs are 
covered by health insurances.
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8.1 %; 14/1: 3.3 %; 12/1: 0.3 %). The two varieties with balanced THC/ 
CBD content, 10/10 and 8/8, were named at 6.4 % and 3.9 % respec
tively. Only a small number of patients was treated with CBD-dominant 
material (1/8: 0.3 %; 1/12: 0.8 %; 1/14: 1.6 %). In 1.3 % of responses, 
an intake route or dose range was given without specifying the type of 
flower prescribed.

3.3.2. Routes of administration
Inhalation using a vaporiser was reported as most frequent route of 

administration (69.7 %, Fig. 4). Over a quarter of patients (28.4 %) 
stated that they smoke the flowers. Oral intake (edible administration 
4.4 %; tea preparation 1.1 %) was mentioned considerably more 
seldom. 5.5 % of patients reported more than one route of 

Table 1 
Means, medians, minima and maxima of daily THC doses in mg depending on the type of CBM administered including the three most common combinations as well as 
age patterns of this sub-collectives. The table covers 91.5 % of the collective. No information on either THC content or dosage was provided for 3.2 %. 5.4 % of patients 
reported less frequent combinations and the remaining 0.3 % of the patients obtained exclusively CBD. For patients taking a combination of CBM, the daily dose 
proportion accounted for by the flowers is shown in square brackets [].

Isolated administration of one type of CBM Combination of several CBM 
(3 most common combinations)

​ Flowers 
(n = 760, 
73.8 %)

Extracts 
(n = 48, 
4.7 %)

Dronabinol 
(n = 34, 
3.3 %)

Sativex 
(n = 4, 
0.4 %)

Flowers and 
extracts 
(n = 61, 
5.9 %)

Flowers and Dronabinol 
(n = 17, 
1.7 %)

Flowers and 
Sativex 
(n = 17, 
1.7 %)

Daily THC doses (mg)
Median 193 12 10 12 373 [350] 188 [160] 333 [330]
Mean 336 15 13 17 466 [447] 492 [473] 544 [526]
Minimum 0.8 1.6 1.8 12 22 [15] 20 [15] 31 [6.0]
Maximum 3520 63 44 31 2680 [2640] 1960 [1900] 2094 [2063]
Age patterns
Median 39 52 63 55 44 51 40
Mean 40 52 63 52 44 47 41
Minimum 18 23 40 36 25 23 23
Maximum 72 66 89 60 73 65 58

Fig. 2. Comparison of daily THC doses of patients with a prescription for cannabis flowers (73.8 %) depending on whether costs are covered by health insurances.
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administration, and a combination of smoking and vaporising (2.9 %) 
was most frequently mentioned. While more patients with health in
surance coverage use a vaporiser (75.6 % vs. 65.4 %), more self-payers 
smoke the flowers (33.8 % vs. 21.0 %).

A detailed analysis of the patients with the isolated answer ‘smoking’ 
(n = 228, Fig. 5) shows that the proportion of therapy beginners among 
self-payers is higher than among patients with cost coverage by health 
insurances (duration of therapy ≤ 1 year: 28.7 % vs.12.3 %). The age of 
the subgroup of ‘smoking patients’ was slightly below that of the overall 
flower patients, with a median of 36 years (range 19–70).

4. Discussion

In Germany, medical cannabis patients are granted exemptions from 
restrictions on driving under the influence of drugs. This requires spe
cific medical and legal assessments of the participation of medicinal 
cannabis patients in road traffic, including difficulties in analytically 
differentiating between the uptake of CBM and a recreational 

consumption as well as the verification of an ‘intended use’ due to the 
lack of therapeutic ranges for THC in blood serum. Thus closing the gaps 
in incomplete statistics on medicinal cannabis patients, especially 
regarding application patterns and usual THC-dose ranges, is desirable. 
The survey aimed to depict a representative cross-section of German 
cannabis patients in the first quarter of 2022 and, for the first time, also 
included self-paying patients. The collective is characterised by a high 
prevalence of patients with prescriptions for cannabis flowers (89.9 %), 
while other types of CBM are of secondary importance. These statistics 
are contradictory to data from the monitoring survey by the Federal 
Institute for Drug and Medical Devices and the National Association of 
Statutory Health Insurance Funds. In both of these sources Dronabinol 
prescriptions make up a higher proportion (62.2 %, [6] and 35.5 % [12]
respectively), while prescriptions for flowers were recorded much less 
frequently (16.5 % [6] and 30.2 % [12] respectively). In particular, the 
high percentage among self-payers indicates that the prevalence of 
cannabis flower patients in Germany may have been greatly under
estimated in the past.

This observation is in line with experience from the field of forensic 
toxicology since the majority of assessments relating to medicinal 
cannabis are requested in situations involving road traffic offences 
against patients with a prescription for medicinal cannabis flowers. In 
context of the ‘medical defence’ of German Traffic Law it may be of legal 
interest whether a differentiation between an intake of medicinal 
cannabis and a recreational consumption can be made. Such a ‘plausi
bility check’ on the basis of a blood sample taken during traffic control, 
as has already been enquired by prosecution authorities, is currently 
only possible to a limited extent. While there are approaches to differ
entiate between the intake of Sativex and Dronabinol based on minor 
cannabinoid profiles, in particular a distinction between the intake of 
medicinal cannabis flowers and a recreational use of herbal cannabis 
material is currently not yet analytically possible [13]. However, the 
data presented here demonstrates that the latter distinction is likely to 

Fig. 3. Number of medicinal cannabis flower varieties per patient among the 
sub-collective of patients with a prescription for flowers.

Fig. 4. Evaluation of the sub-collective with prescription of medicinal cannabis flowers by route of administration and subdivision of the collective depending on 
whether costs are covered by health insurances.

M. Hundertmark et al.                                                                                                                                                                                                                         Forensic Science International 367 (2025) 112352 

5 



be of highest relevance in practice. Likewise, it is currently subject to 
forensic-toxicological research projects using complex metabolomic 
approaches [14,15]. A desirable objective in the future could therefore 
be the development a refined, possibly even variety-specific, differen
tiation possibility of the consumed cannabis flower material by means of 
laboratory analysis based on blood samples. A noteworthy aspect is that 
application patterns of CBM may be more complex than previously 
assumed: While no combinations were reported in the governmental 
monitoring survey [6], 16.2 % of respondents in this collective stated 
the usage of several categories of CBM in parallel. Moreover, patients are 
often prescribed a combination of several flower types, on average 1.6 
varieties. In a further survey conducted in 2020, as many as 66 % of 
German flower patients stated that they are treated with 2 varieties 
simultaneously. When asked about ’ever used’, patients even indicated 
on average that they had used 5.9 strains (SD = 5.1, range 1–36) [5]. 
This finding may limit analytical differentiation approaches due to 
mixing effects. Finally, the question of differentiation may not always be 
trivial to answer, as further patient surveys show that motives for intake 
may represent a fluent transition between medicinal and recreational 
use. Furthermore, the major part of patients has previous experience 
with recreational use or (illegal) self-treatment attempts [5,16,17].

In cases undergoing forensic toxicological assessment, trends to
wards high daily THC doses and prescriptions of varieties with high 
THC-content are observed. Another remarkable finding against this 
background is the up to 19-fold increase in median daily THC dose when 
being treated with cannabis flowers (336 mg) compared to every other 
type of CBM. An analogous observation has already been described by 
the governmental monitoring survey. It was hypothesised that due to the 
rapid onset and short duration of action in case of inhalation, a different 
type of effect could be present [6]. Such daily doses are about an order of 
magnitude higher than THC individual doses of around 20–54 mg, 
which have usually been investigated in inhalative kinetic studies 
[18–21]. Interestingly, despite large fluctuations in THC dose ranges of 
both groups, self-payers tend to take slightly lower daily doses than 
patients with cost coverage by health insurances. As mentioned 
repeatedly in the free text field, the price of medicinal cannabis flowers 
can be a dose-limiting factor for self-paying patients or may even lead to 
co-consumption of non-medical material. However, its price has signif
icantly declined since the cultivation of medicinal cannabis in Germany 
was controlled by the authorities at contractually agreed selling prices of 
around 10 euros per gram in 2021 [22]. Prices have thus equalised with 
those for ‘street cannabis’, which was sold between 6 and 25 euro per 
gram in 2021 [23]. Nonetheless, there has recently been a trend towards 
substantial increases in THC-contents in the prescribable flower mate
rial. These varieties also appear at the top of the prescription statistics 
[6]. According to an online survey of German patients using medicinal 
cannabis flowers in 2020, the most commonly prescribed strains were 

Bedrocan (THC/CBD = 22/<1), Bakerstreet (19/<1) and Pedanios 22/1 
[5]. Also in the present collective, the three flower types with the highest 
THC-contents (22/1, 20/1 and 25/1) were prescribed most frequently. 
While the maximum THC-content at the time of the survey was 25 % 
[24], flowers up to 31 % are currently available [22]. These 
THC-contents are significantly higher than the average content of seized 
herbal cannabis in Europe, which was around 10 % in 2021 [23]. 
Moreover, the market for medicinal cannabis is growing rapidly, with 
the number of available varieties increasing exponentially. While only 
14 varieties were on offer in the first quarter of 2017 [25], there are 
currently several hundred varieties available [22].

Another typical forensic-toxicological assessment question, also 
against a background of high THC intake, refers to the ‘intended use’ of 
CBM. This issue can be discussed from various perspectives, including a 
legal or medical perspective. In forensic-toxicological assessments, the 
serum concentrations measured of a central active pharmaceutical is 
usually compared with its therapeutic range. So far, this is not possible 
with regard to THC due to the lack of such ranges. From a legal context, 
current assessment enquiries therefore often also focus on route of 
administration. According to medical recommendations, patients are 
advised to inhale cannabis flowers using a vaporiser or ingest them 
orally using tea preparations. It is not recommended to smoke the 
flowers due to the formation of toxic combustion products [26]. 
Furthermore, edible administration is not advised due to poorer dose
ability [27]. For this reason, it is especially remarkable that around a 
quarter of patients (28.4 %) reported an administration by smoking. 
This proportion is even higher in the sub-collective of self-payers 
(33.8 %). Since medically recommended vaporisers in Germany cost at 
least 300 euros [28], one possible reason could be that the ’expensive 
purchase’ of a vaporiser is initially postponed until the therapy is 
regarded to be successful. Accordingly, a higher proportion of therapy 
beginners with the statement ’smoking’ is observed among self-payers. 
Nevertheless, a significant proportion of the ‘smoking’ patients had 
been in treatment for more than 5 years (around a third of the patients 
covered by health insurance), which suggests that some may have 
already tried self-therapy and do not appreciate switching to the usage 
of a vaporiser. The combination of vaporising and smoking, however, as 
reported by around 3 % of the collective, is particularly questionable. In 
case of oral administration, medically non-recommended edible for
mulations were reported four times more frequently than tea prepara
tions. In general, the data demonstrates that oral intake of flowers plays 
a minor role compared to inhaled intake.

From a medical point of view, the indication is decisive for the 
physician in choosing which application route and dose is suitable for a 
patient. An oral administration is appropriate for most, chronic condi
tions due to a slow onset and persistent effects whereas inhalative intake 
is preferable only in few, acute events such as spasms [29,30]. Due to the 

Fig. 5. Duration of therapy within the medicinal cannabis flower patient collective with the isolated response ’smoking’ as a route of administration depending on 
cost coverage by health insurances.
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better dosage and data availability as well as a lower risk of misuse, oral 
administration of finished products or standardised extracts is to be 
preferred over inhalative intake of cannabis flowers [27]. For cannabis 
flowers, there is a very imprecise dosage recommendation advising to 
start with low THC varieties and a quantity of 0.05–0.1 g (approx. 
3–10 mg THC). Whilst this recommendation does not suggest any 
indication-specific routes of administration, ‘smoking’, ‘edibles’ and ‘tea 
preparations’ are listed as possibilities, ‘inhalation’ is not explicitly 
mentioned [31]. Contrastingly, current guidelines describe exclusively 
oral intake with usual THC dose ranges of 5–20 mg, in individual cases 
up to 40 mg. For dose finding, increases are usually made every 1–3 days 
until the desired symptom relief or unpleasant side effects are observed 
[30,32,33]. The application patterns observed are thus in substantial 
contrast to current medical prescription recommendations. It seems 
questionable why so many patients - possibly at their own explicit 
request - are prescribed flowers for inhalation. Also in other studies, it 
has already been noticed that the high-dose group consists mainly of 
young male patients. The medically incomprehensible doses suggest 
many years of ’pre-experience’, an addiction or abuse [34]. The data 
presented here also reveal the trend that flower patients, who are taking 
by far the highest daily THC doses, also represent the youngest sub
population of cannabis patients. As the current prescription trends are 
now also being more critically questioned from a medical perspective, 
cannabis flower prescriptions at the expense of the statutory health in
surances must be specifically justified since 2023 [35]. As an outlook, it 
will be interesting to see how the prescription trends in Germany will 
develop against the background of this decision and the recent partial 
legalisation of cannabis for recreational consumption [36].

4.1. Limitations of the data collection

As this evaluation focusses on assessing application patterns of CBM, 
a major advantage is that is the data collection from the patient’s 
perspective. Aspects for which no data was previously available, 
including self-payers, combinations of CBM and routes of applications, 
could be studied in greater detail. The collective is regarded as a 
representative sample of the point prevalence of treatment with CBM in 
Germany in the first quarter of 2022. However, due to the method of 
patient recruitment using QR codes and online questionnaires, it is 
conceivable that primarily younger patients were addressed (median 41 
years). As the majority of patients reported a significant improvement in 
symptoms, it can be assumed that successful treatments were preferably 
covered and fewer treatment discontinuations were recorded than in the 
governmental monitoring survey. Furthermore, the truth of the state
ments cannot be verified. In order to further standardise the datasets and 
simplify their processing, the total THC daily dose was recorded in dose 
ranges. Although this allows for a rough but representative estimate, it 
should be emphasised that this is not an exact calculation. However, it is 
highly likely that the daily amount of THC administered is divided into 
several individual doses over the course of a day.

5. Conclusion

The patient survey indicates a high, possibly previously under
estimated point prevalence of medicinal cannabis flower patients in 
Germany, especially among self-payers. In addition, these patients take 
significantly higher daily THC-doses (approx. 19-fold) than patients 
with prescriptions for other types of CBM. The individual application 
patterns and combinations of different types of CBM turned out to be 
extremely complex. The prescription statistics, predominantly high-dose 
inhalation intake of cannabis flowers, are in substantial contrast to 
current medical recommendations, advising a low-dose intake of oral 
preparations. In individual cases, doubts may arise relating to an 
’intended use’, taking into account the application route and doses, and 
misuse may be suspected. Finally, these descriptive statistics can be an 
important source of information for medical and legal assessments, a 

critical impulse of thoughts for physicians as well as a basis for further 
forensic-toxicological research projects.
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