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Abstract
Background: In Denmark the boundaries between cannabis as an illicit drug and licit medicine have
shifted rapidly in recent years, affecting also policy. However, the vast majority of Danes, who use
cannabis as medicine (CaM) continue to rely on the unregulated market for supply. This study
explores patterns of use and motives for use of CaM in Denmark. Methods: An anonymous online
survey was made available to a convenience sample of users of CaM from July 14, 2018 to
November 1, 2018. Participants were recruited through patient organisations, social and public
media, and the illegal open cannabis market. Results: Of the final sample (n ¼ 3,021), a majority
were women (62.6%) and the mean age was 49 years. Most had no prescription for CaM (90.9%), a
majority had no or limited previous experience with recreational cannabis use (63.9%), and had
used CaM for two years or less (65.0%). The most common form of intake was oil (56.8%) fol-
lowed by smoke (24.0%). CBD oil (65.0%) was used more than hash, pot or skunk (36.2%). Most
frequent conditions treated were chronic pain (32.0%), sleep disturbances (27.5%), stress (23.7%),
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osteoarthritis (22.7%), anxiety (19.6%), and depression (19.6%). Overall, users experienced CaM
to be effective in managing somatic and mental health conditions and reported relatively few side-
effects. CBD oil only users were more likely to be women, older, have limited recreational
experience and have initiated use recently. Conclusions: A new user group has emerged in
Denmark that, for the most part, use illegally sourced CaM to treat a broad range of somatic and
mental health conditions, often with experienced effect and relatively low level of side-effects. The
prevalent use of low-potency CBD oil indicates an interest in effects beyond the high normally
associated with cannabis use. More clinical research into the effects and side-effects of CaM is
needed to draw the boundaries of the medical utility of cannabis.
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The first documented use of cannabis as medi-

cine (CaM) dates back almost 5,000 years

(Touw, 1981) and at the turn of the 19th cen-

tury, cannabis was an integral part of medicine

in Europe and the United States, where com-

mercial preparations of cannabis tinctures, pills,

and extracts were used mainly as analgesic,

anti-inflammatory, and anti-spastic drugs

(Pisanti & Bifulco, 2017). As recreational can-

nabis use increased in the latter half of the 20th

century, cannabis was prohibited, and the

plant’s medical use was all but forgotten

(Zuardi, 2006). In the new millennium, the

boundaries between cannabis as an illicit

“drug” and licit “medicine” have shifted once

again, and it has been argued that we are wit-

nessing a re-medicalisation of cannabis

(O’Brien, 2013; Pedersen & Sandberg, 2013;

Taylor, 2008), which for a large part is driven

by three forces: (1) The discovery of the endo-

genous cannabinoid system (eCS) in the 1980s;

(2) The pharmaceutical industry and its interest

in the eCS, which led to the development and

licensing of cannabis-based medicines; (3) The

user demand for safe access to medical canna-

bis (Taylor, 2008). In recent years, the user

demand for medical cannabis has intensified

(Hurley, 2018; Pacula & Sevigny, 2014) and

cannabis policy has undergone rapid changes

in various jurisdictions around the world, with

more than 30 states in the US (National

Conference of State Legislatures, 2020) and

several European countries (Abuhasira et al.,

2018) adopting medical cannabis laws.

In Denmark, the user demand has been a

substantial factor in the public health debate,

and in shaping the current cannabis policy. For

years, patient organisations have advocated for

access to medical cannabis (i.e., legal, pre-

scribed cannabis) (Færch, 2014), which have

been supported by Danish celebrities and poli-

ticians, who have been vocal about their med-

icinal cannabis use (i.e., no prescription,

illicitly sourced cannabis) for their somatic and

mental health conditions (Elabdi & Ehrbahn,

2017; Jørgensen, 2017). That the public debate

on CaM has received widespread attention in

recent years is underlined by a content analysis

of Danish newspapers that found that articles on

CaM increased from approximately 2% in 2012

to 16% in 2016 (Houborg & Enghoff, 2018),

and a national survey in 2017 that found that

80% of Danes supported a legalisation of med-

ical cannabis (Blackman, 2017).

In November 2016, a large majority of the

Danish parliament agreed to initiate a four-year

medical cannabis pilot programme (MCPP)

from January 2018. The purpose of the MCPP

was to establish a “safe framework for the use

of medical cannabis within the healthcare sys-

tem ( . . . ) providing a legal alternative for some

of the patients who are already self-medicating
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with cannabis” (Ministry of Health, 2016, p. 2).

As instructed by the political parties, The Dan-

ish Medicines Agency recommended four

patient groups, where there existed some docu-

mentation that medical cannabis may have an

effect (Lægemiddelstyrelsen, 2019a, our trans-

lation) to be included in the MCPP: treatment-

resistant patients with multiple sclerosis, spinal

cord injury, chronic pain (with a neuralgic com-

ponent) or side-effects from chemotherapy

(Lægemiddelstyrelsen, 2019a). Thus, the

MCPP marked a paradigm shift in Denmark,

as it gave selected patient groups access to the

cannabis flower as medicine, and from January

2018 to July 2019, 2,133 patients have been

included in the trial (Danish Health Data

Authority, 2019b). However, several factors

indicate that the vast majority of cannabis con-

sumption with a medical purpose still occurs

outside the safe and legal framework that the

MCPP intended to create. A national poll esti-

mated already in 2016 that at least 50,000

Danes use CaM, and there has been a consider-

able growth in web-shops selling low-potency

cannabis oil (Damløv, 2016). Moreover, there

are several Danish social media support groups

offering guidance in medicinal use of cannabis

oil. Furthermore, cannabis oil has for some time

been a standard commodity at the largest open

illegal cannabis market, Christiania, in the cap-

ital of Denmark (Færch, 2013), and the Danish

police and customs have reported an increase in

confiscations of cannabis oil (Sørensen &

Skaaning, 2017). Users of cannabis oil are in

a legal grey area, as sale and possession of a

cannabis product with less than 0.2% tetrahy-

drocannabinol (THC) became legal in 2018,

unless the cannabis product is regarded as a

drug by the Danish Medicines Agency (Læge-

middelstyrelsen, 2018). The Danish Medicines

Agency estimates that most cannabis oil sold

online, containing less than 0.2% THC, are in

fact drugs, and therefore illegal to sell (but not

illegal to possess) (Lægemiddelstyrelsen,

2019b).

In order to evaluate the public health effects

of the current use of CaM and to qualify future

cannabis policy, two areas are important to

investigate: patterns of use and motives for use.

Patterns of use are important, due to the com-

plexity of the cannabis plant and the various

forms of intake, resulting in diverse effects of

using CaM. To date, 120 cannabinoids and 445

non-cannabinoids have been identified (Bonn-

Miller et al., 2018), of which the primary focus

have been the cannabinoids tetrahydrocannabi-

nol (THC) and cannabidiol (CBD). A growing

body of evidence suggest that THC and CBD

display opposing neural, cognitive, and beha-

vioural effects (Colizzi & Bhattacharyya,

2017; Rømer Thomsen et al., 2017), and that

CBD may have a superior safety profile (Ber-

gamaschi et al., 2011; Iffland & Grotenhermen,

2017) and limited abuse potential (Schoedel

et al., 2018) compared to THC. Nonetheless,

pre-clinical and clinical studies have found

therapeutic effects of THC (National Acade-

mies of Sciences Engineering and Medicine,

2017) and THC may be more effective when

combined with CBD (Boggs et al., 2018; Russo,

2011) and other components of the cannabis

plant (McPartland & Russo, 2014). Moreover,

the effects of cannabis use depend on mode of

intake (Newmeyer et al., 2017); while inhala-

tion has a rapid onset, onset is delayed when

ingesting (30–60 minutes), which may increase

the risk of overdosing (Grotenhermen, 2001),

but hold fewer health risks compared to smok-

ing cannabis (Russell et al., 2018).

An equally important area to investigate is

motives for use, as it is relevant to know which

conditions and symptoms drive some users to

disregard advice from the medical authorities in

Denmark and consult an illegal market for med-

icine. Users of CaM risk stigmatisation (Satter-

lund et al., 2015), criminalisation (in cases

where the cannabis used contains more than

0.2% THC), and hazards of interacting with

an illegal market, so it is important to know

what motivates them to take these risks.

Motives for both medicinal and medical canna-

bis use have been explored on a larger scale in

the United Kingdom (Ware et al., 2005), Aus-

tralia (Lintzeris et al., 2018), Norway (Pedersen
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& Sandberg, 2013), Canada (Lucas et al., 2019;

Walsh et al., 2013), and cross-nationally (Cor-

roon & Phillips, 2018; Hazekamp et al., 2013;

Sexton et al., 2016). A recent literature review

found that pain was the most common motive

for use of CaM, and that users of CaM fre-

quently report symptom relief of pain condi-

tions, sleep disturbances and anxiety

symptoms (Park & Wu, 2017).

The current body of scientific literature on

the health effects of cannabis and cannabinoids

has set the parameters for the legal use of med-

ical cannabis in Denmark, but we lack knowl-

edge about the parameters set by both the

medical and medicinal users in practice. This

is important, as user perspectives are instru-

mental in elucidating perspectives on cannabis

use unseen by society at large (Dahl, 2004;

Hakkarainen et al., 2015). To our knowledge,

the use of CaM in Denmark has, until now, only

been explored in selected samples, i.e., small-

scale cannabis cultivators (Dahl & Frank, 2011;

Hakkarainen et al., 2015) and specific patient

groups (Gustavsen et al., 2019).

It is of particular public health interest to

study the use of low-potency CBD oil with a

medical motive. In recent years, there has been

a dramatic increase in the availability of CBD-

based cannabis products globally, while regula-

tory control is lacking (Hazekamp, 2018;

Manthey, 2019). However, to our knowledge,

there are no systematic studies on users of CBD

products in Europe. The trend in use of low-

potency CBD oil is important to study, because

it seeks to exclude the main component, THC,

that causes the psychotropic effects of cannabis

(Colizzi & Bhattacharyya, 2017; McPartland &

Russo, 2014). The availability of these rela-

tively novel cannabis products that seek to

exclude effects conventionally associated with

cannabis use (the “high”), is likely to attract

novice users who would have otherwise

refrained from using cannabis products (Man-

they, 2019).

The aim of this study was to characterise

the users of CaM in Denmark, and to map

patterns and motives related to the use of CaM.

An additional aim was to explore user charac-

teristics of those who use low-potency CBD

oil only.

Methods

Design

The present study is part of a larger study on the

use of CaM in Denmark. A novel survey was

developed inspired by previous surveys on

medicinal and medical cannabis use (Groten-

hermen & Schnelle, 2003; Hazekamp et al.,

2013; Reiman et al., 2017; Reinarman et al.,

2011; Sexton et al., 2016; Ware et al., 2005;

Webb & Webb, 2014), and was tested and

revised following nine pilot interviews with

users of CaM as well as input from researchers

and selected others with insight into the use of

CaM in Denmark. The questionnaire consisted

of 42 structured questions and 21 possible

follow-up questions, answered in a Yes/No for-

mat, multiple-choice response, and rating

scales. All questions included the possibility

to answer “Do not know” or “Do not wish to

answer”, except for questions on conditions

treated and evaluation of effect of use. Ques-

tions used for the current study involved six key

domains: sociodemographics, motivation for

use, duration and frequency of use, method of

administration, evaluation of experienced

effect, and adverse effects. The questionnaire

took approximately 15 minutes to complete,

and was available in Danish only. Data were

collected through Survey-Xact. IP addresses

of the respondents were not saved, or available

to the researchers, as the respondents’ fear of

loss of anonymity was considered a greater

issue than the possibility of repeated participa-

tion (Barratt et al., 2017).

Sampling and recruitment

The survey was made available online to a self-

selected convenience sample of users of CaM

from July 14, 2018 to November 1, 2018. Inclu-

sion criteria were age 18 years or older and
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being a current or former user of CaM (it was

possible to answer on behalf of someone else –

next of kin). Participants were recruited online

and via flyers and posters containing survey

information, a survey link and QR code.

Recruitment material was disseminated on

Facebook groups for medicinal and recreational

cannabis use, through patient organisations, in

selected doctors’ offices and hospitals, at the

illegal open drug market, Christiania, at the first

Cannabis Expo in Denmark held in Copenha-

gen, and via headshops selling cannabis-related

items. Additionally, the survey was made avail-

able to users of Smokeboddy (an app where

users monitor potential police presence on the

illegal open drug market in Christiania) and the

survey was reported on by the national media,

The Danish Broadcasting Corporation. Previ-

ous studies have found Facebook to be a valu-

able recruitment tool in hard-to-reach

populations (Weiner et al., 2017), and this study

made great use of the platform, since many

Facebook administrators agreed to share infor-

mation on the survey with group members,

increasing the reach and trustworthiness of the

survey among potential respondents. In order to

engage prospective participants (Miller & Son-

derlund, 2010), the primary researcher was

available on the platform to answer questions

related to the study throughout the recruitment

period.

Measures

Patterns of use. Respondents were presented

with a list of cannabis products, and could

choose more than one. Respondents were pre-

sented with a list of forms of most frequent

intake, and could choose only one. All users

were asked to indicate their daily dose of can-

nabis, either as drops of oil or grams of plant

matter. Users of CBD oil and THC oil were

asked to indicate the strength of the oil as a

percentage. Further, we asked users to indicate

the level of “recreational (non-medicinal)” use

of cannabis before their use of CaM.

Motives for use. Respondents were presented

with a list of 52 somatic and mental health

conditions, and asked to indicate conditions

for which they used CaM. The 52 conditions

were categorised as either somatic conditions

(n ¼ 37) or psychiatric conditions (n ¼ 13)

(see Appendix 1) based on ICD-10 classifica-

tions, except for “sleep disturbances” and

“stress”, which were kept as independent cate-

gories as they are relatively large and difficult

to classify. For every chosen condition,

respondents were asked to indicate the purpose

of their use by choosing one or more of three

listed purposes (“symptom relief”, “cure”, and

“managing side-effects of other treatment”).

Respondents were asked if they had used CaM

with the purpose of replacing a prescribed

drug. The experienced effect of using CaM

was evaluated on the symptoms of each of the

chosen conditions on a nine-point Likert scale

(–4 ¼ very large aggravation and þ4 ¼ very

large improvement). Respondents were asked

which side-effects they had experienced when

using CaM, and were presented with a list of

18 potential side-effects. Further, respondents

were presented with a list of 17 potential

symptoms, and asked to indicate on which

symptoms they had experienced an effect of

CaM. Respondents who indicated that CaM

had an effect on relief from pain rated their

experienced pain with and without the use of

CaM on a pain visual analogue scale, ranging

from (0 ¼ no pain to 10 ¼ worst pain imagin-

able) (VAS; Jensen et al., 2003). Respondents

who indicated that CaM had an effect on relief

from sleep disturbances were ask to report the

increase in number of hours slept. To evaluate

the overall effect of using CaM on daily life,

respondents were asked to evaluate three state-

ments on a five-point Likert scale (0 ¼
Strongly disagree to 5 ¼ Strongly agree).

Data analysis

Statistical analyses were conducted using Stata

SE/15. Means with standard deviations and

simple proportions were used to describe

Kvamme et al. 5



respondent characteristics, patterns of use and

motives for use. The overall experienced effect

of CaM was calculated by dividing the total

experienced effect by the total number of con-

ditions reported. Shapiro-Wilks tests were used

to assess normality before choosing a test for

comparison of means. As none of the variables

were normally distributed, the Wilcoxon

signed-rank test was used to assess the differ-

ence between means related to experienced

effect of CaM on sleep and pain. We coded a

dummy variable on CBD oil only use, distin-

guishing between those who exclusively used

CBD oil and those who used other forms of

cannabis, with CBD oil only coded as 1. This

variable was used as the dependent variable in

the logistic regression analysis. Odds ratios

(ORs) were used to estimate the strength of

association.

Ethics

All data collected were anonymous. Partici-

pants could withdraw from the survey at any

time before completion without any data being

included in the results. Participants who agreed

to be contacted at a later stage for participation

in a qualitative interview were asked to list their

contact information. Data were stored on secure

servers, and procedures for data handling and

storage were approved by the Danish Data Pro-

tection Agency. Since the data used for this

study were collected and stored for monitoring,

no ethics evaluation was needed under Danish

law.

Results

Sample characteristics

A total of 4,570 respondents opened the survey,

and 3,140 answered all questions. Of these, 119

respondents were excluded: 59 were under the

age of 18 years, seven respondents had incon-

sistencies in answers, and 53 were identified as

duplicates, leaving a total number of respon-

dents of 3,021 (see Table 1).

More than half of the sample were women

(62.6%), and the age range was 18–99 years

(Mean (M) 49, standard deviation (SD) 13.8),

with most respondents aged between 45 and 64

years (51.2%). Current employment status was

mixed, and the most prevalent categories were

full-time employment (25.4%), disability pen-

sion (21.6%), reduced employment (18.1%),

and retirement (14.2%). More than a quarter

of respondents had a medium-cycle higher edu-

cation (28.3%), followed by vocational second-

ary education (17.9%). All five regions in

Denmark were represented relative to the total

sample size.

Patterns of use

The most common type of cannabis used was

CBD oil (65%), followed by “hash, pot or

skunk” (36.2%) and THC oil (25.3%) (see

Table 2). About one third of the sample

(37.8%) reported using CBD oil only, and more

than half of the sample (56.8%) reported oil as

their most frequent form of intake, followed by

“smoked (with tobacco)” (20.0%). The total

proportion of the sample who reported inhala-

tion as the most frequent form of intake (either

smoke or vapour) was 27.4%. The majority

(75.4%) used cannabis 6–7 days a week. A

majority of the sample (64.8%) had used CaM

for 2 years or less, 18.1% had used CaM for 2–5

years and 16.5% for more than 5 years. Almost

half (48.1%) had no previous recreational (non-

medicinal) experience before initiating use of

CaM, and 15.8% had limited experience with

recreational cannabis use (less than five times).

Most of the respondents (90.9%), did not have a

prescription, whereas 8.4% did. Of those with a

prescription for CaM, 37.8% supplemented

their use with cannabis from the illegal market.

Of those without a prescription, 72.2% had not

asked their doctor for a prescription for CaM

(see Table 2). The majority (87.5%) were cur-

rent users of CaM, 3.8% answered on behalf of

a family member (not able to answer due to

illness or old age) and 8.7% were previous users

of CaM.
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Of the THC oil users, 49.3% indicated the

percentage compared to 77.3% of the CBD oil

users. The mean for THC oil was 37.5% THC

(SD 30) and 13.8% (SD 14.4) for CBD oil. The

mean daily dose indicated by THC users was

6.5 (SD 8.4) drops/day and 8.3 (SD 9) drops/day

for CBD oil users. Users of plant material (hash,

pot, skunk) reported means ranging from 1.3–

1.4 grams per day; hash (M 1.3, SD 1.3), pot (M

1.4, SD 2.6) and skunk (M 1.4, SD 1.7) (see

Table 2).

Motives for use

The most frequent conditions treated with

CaM were chronic pain (32.0%), sleep distur-

bances (27.5%), and stress (23.7%) (see Fig-

ure 1).1 Arthritis was also listed as a frequent

condition, as 22.7% treated osteoarthritis, 8.1%
treated rheumatoid arthritis and 3.3% treated

psoriatic arthritis. Mental health conditions,

such as anxiety (19.6%), depression (19.6%),

ADHD/ADD (9.8%) and PTSD (9.4%) were

also frequent motives for use of CaM. Pain-

related conditions such as fibromyalgia

(11.5%), herniated disc (11.1%) and migraine

(9.8%) were also frequently reported, and CaM

was also used in the treatment of pain related to

an accident (11.6%) and in the treatment of

post-operative pain (6.4%). Further, 7.1% indi-

cated the use of CaM in relation to cancer or

cancer-related treatment (e.g., chemotherapy).

A large majority indicated treating a somatic

condition with CaM (79.3%) and more than a

third used CaM in the treatment of a mental

health condition (36.7%) (see Table 3). The

most prevalent purpose for use of CaM was

Table 1. Sample characteristics.

N ¼ 3,021

n (%)
Gender
Male 1,097 (36.3)
Female 1,891 (62.6)
Other 6 (0.2)
Missing 27 (0.9)
Age (years)
Mean 49 (SD 13.8)
18–24 138 (4.6)
25–34 356 (11.8)
35–44 583 (19.3)
45–54 831 (27.6)
55–64 710 (23.6)
65–74 328 (10.9)
> 75 68 (2.3)
Missing 7 (0.2)
Current employment
Full-time employment 767 (25.4)
Part-time employment 114 (3.8)
Student 132 (4.4)
Unemployed 52 (1.7)
Retired (pension and early

retirement)
430 (14.2)

Stay-at-home 25 (0.8)
Disability pension (due to reduced

working capacity)
651 (21.6)

Sick leave 94 (3.1)
Reduced employment (due to

reduced working capacity)
548 (18.1)

Other 163 (5.4)
Missing 45 (1.5)
Education
None 45 (1.5)
9th grade 346 (11.5)
9th–11th 150 (5)
High school 295 (9.8)
Vocational secondary

education
541 (17.9)

Short-cycle higher education 349 (11.6)
Medium-cycle higher education 855 (28.3)
Long-cycle higher education 251 (8.3)
Other 112 (3.7)
Missing 77 (2.6)
Region
Capital 713 (23.6)
Central Jutland 652 (21.6)
Zealand 593 (19.6)

(continued)

Table 1. (continued)

N ¼ 3,021

Southern Denmark 572 (18.9)
Northern Jutland 367 (12.2)
Missing 124 (4.1)

Kvamme et al. 7



“symptom relief” (81.2%), followed by “cure”

(22.7%), and “managing side-effects of other

treatment” (6.1%). A majority (52.8%) had

used CaM with the purpose of replacing a pre-

scribed drug. In total, the respondents reported

using CaM for 9,653 conditions, with a mean of

just above three conditions per respondent (M

3.2, SD 2.49) (see Table 3). The reported mean

effect of using CaM for each condition is indi-

cated in Figure 1. The reported mean effect

across all 9,653 conditions was 2.82 (SD

0.96), resulting in an overall effect of just below

Table 2. Patterns of use.

(N ¼ 3,021)

Types of cannabis n (%)
THC oil 765 (25.3)
CBD oil 1,965 (65.0)
Hash, pot, skunk 1,092 (36.2)
Cannabis-based therapy

(prescription: Sativex,
Marinol, Nabilone)

173 (6.0)

Whole-plant trial (prescription
Bedrocan, Bediol)

56 (1.8)

Other 232 (7.7)
Missing 32 (1.1)
CBD oil only users 1,141 (37.8)
Most frequent form of

intake
Smoked (with tobacco) 603 (20.0)
Smoked (no tobacco) 120 (4.0)
Vaporised 103 (3.4)
Oil 1,717 (56.8)
Rectal 15 (0.5)
Tea 41 (1.4)
“Edibles” (cannabis in food) 47 (1.6)
Topical (cream) 50 (1.7)
Capsules 129 (4.3)
Other 175 (6.3)
Missing 21 (0.7)
Frequency of use
6–7 days a week 2,277 (75.4)
3–5 days a week 386 (12.8)
1–2 days a week 170 (5.6)
A few times a month 96 (3.2)
Very rarely 54 (1.8)
Missing 38 (1.3)
Duration of use
< 6 months 578 (19.1)
6 months–1 year 628 (20.8)
1–2 years 752 (24.9)
2–5 years 547 (18.1)
6–10 years 227 (7.5)
11–20 years 130 (4.3)
< 20 years 141 (4.7)
Missing 18 (0.6)
Previous recreational

experience
None (never tried before

medicinal use)
1,452 (48.1)

Little (lifetime use
< 5 times)

477 (15.8)

(continued)

Table 2. (continued)

(N ¼ 3,021)

Some (occasionally < 10 times/
year)

319 (10.6)

High degree (periodically several
times/month)

355 (11.8)

Very high degree (almost daily
for several years)

352 (11.7)

Missing 66 (2.2)
Status of use
Current user 2,642 (87.5)
Previous user 264 (8.7)
Answering on behalf of someone

else
115 (3.8)

Prescription user
No 2,745 (90.9)
Yes 158 (5.2)
Yes, and I supplement with

unregulated cannabis
96 (3.2)

Missing 22 (0.7)
Asked doctor for

prescription for medical
cannabis (n = 2,745)

Yes 748 (27.3)
No 1,982 (72.2)
Missing 15 (0.5)
Mean percent of oil –
THC oil (n ¼ 377) 37.5% (SD 30.0)
CBD oil (n ¼ 1,518) 13.8% (SD 14.4)
Mean daily dose
THC oil (n ¼ 518) 6.5 drops (SD 8.4)
CBD oil (n ¼ 1,528) 8.3 drops (SD 9.0)
Hash (n ¼ 409) 1.3 g (SD 1.3)
Pot (n ¼ 189) 1.4 g (SD 2.6)
Skunk (n ¼ 248) 1.4 g (SD 1.7)

Note. THC ¼ Tetrahydrocannabinol; CBD ¼ Cannabidiol.
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“Large improvement (3)” (see Figure 1). Seven

respondents (0.23%) reported an overall nega-

tive effect on symptoms, and 67 (2.2%)

reported an overall null effect on symptoms.

The highest mean effect was reported on alco-

hol dependence (M 3.25, SD 0.96), dependence

on hard drugs (M 3.19, SD 1.12) and sleep

disturbances (M 3.16, SD 1.03) (see Figure 1).

The lowest mean effects were reported for tin-

nitus (M 1.64, SD 1.34), dystonia (M 2.0, SD

1.20) and chronic obstructive pulmonary dis-

ease (COPD) (M 2.07, SD 1.10), meaning the

lowest mean effect was above “Small improve-

ment (1)”.

Experienced effect

 

 
 

 

   Conditions (n>15) n (%)
1. Chronic pain 967 (32)
2. Sleep disturbances 830 (27.5)
3. Stress 717 (23.7)
4. Arthritis (Osteoarthritis) 685 (22.7)
5. Anxiety 591 (19.6)
6. Depression 591 (19.6)
7. Other 574 (19)
8. Pain following an accident 351 (11.6)
9. Fibromyalgia 347 (11.5)
10. Herniated disc 334 (11.1)
11. ADHD/ADD 297 (9.8)
12. Migraine 297 (9.8)
13. PTSD 285 (9.4)
14. Arthritis (rheumatoid) 244 (8.1)
15. Cancer (including chemo) 214 (7.1)
16. Pain following operation 193 (6.4)
17. Irritable bowel syndrome 162 (5.4)
18. Chronic fatigue syndrome 147 (4.9)
19. Multiple sclerosis 138 (4.6)
20. Chronic nerve inflammation 118 (3.9)
21. Tinnitus 111 (3.7)
22. Menstrual pain 109 (3.6)
23. Asthma 106 (3.5)
24. Psoriasis 101 (3.3)
25. Eczema 95 (3.1)
26. Arthritis (Psoriatic) 88 (2.9)
27. COPD 84 (2.8)
28. Bipolar disorder 81 (2.7)
29. Dependence (presc. drugs) 71 (2.4)
30. OCD 69 (2.3)
31. Brain damage 64 (2.1)
32. Epilepsy 62 (2.1)
33. Crohn’s disease 58 (1.9)
34. Spinal cord injury 55 (1.8)
35. Dependence (alcohol) 48 (1.6)
36. Schizophrenia 41 (1.4)
37. Peripheral neuropathy 35 (1.2)
38. Acne 34 (1.1)
39. Autism 34 (1.1)
40. Endometriosis 32 (1.1)
41. Dependence (hard drugs) 32 (1.1)
42. Dystonia 30 (1.0)
43. Trigeminal neuralgia 24 (0.8)
44. Anorexia 23 (0.8)
45. Parkinson’s 16 (0.5)
46. Cataracts 15 (0.5)

In your experience, how does cannabis affect the symptoms of your condition?
4: Very large improvement. 3: Large improvement. 2: Moderate improvement. 
1: Small improvement. 0: No change. -1: Small aggravation. -2: Moderate aggravation.
-3: Large aggravation. -4: Very large aggravation. x represents the mean.

-4 40

Figure 1. Motives for use: Conditions treated with CaM and experienced effect.
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Almost all respondents (95.1%) chose at

least one symptom on which they had experi-

enced an effect of CaM, with a mean of 5.23

(SD 3.78) symptoms chosen. In all, 3.3% indi-

cated no effect on any symptoms (see Table 3).

Pain (68.4%) was the most common symptom,

followed by sleep disturbances (59.7%), and

inner turmoil (50.7%). A majority (52.3%) indi-

cated no side-effects of CaM, and 45.8% chose

at least one side-effect, with a mean of 1.09 (SD

1.60) side-effects chosen. The most common

side-effect was “dryness of mouth” (22.2%),

followed by “being high” (16.2%).

Among respondents reporting “pain” as a

symptom relieved by use of CaM (68.4%), the

average VAS pain score was 7.5 (SD 1.78)

without the use of CaM, and 2.9 (SD 1.76) with

the use of CaM. The average improvement of

4.6 in the VAS pain score (see Figure 2) was

significant (p < .001). Among respondents

reporting “sleep disturbances” as a symptom

relieved by use of CaM (59.7%), 70.1% indi-

cated a mean of 4.3 (SD 1.71) hours of sleep

without the use of CaM, and a mean of 7.3 (SD

1.23) hours of sleep with the use of CaM. The

average improvement was 3 hours, and the dif-

ference was significant (p < .001) (see Figure 2).

An additional 20.7% reported no improvement

in hours slept, but an improvement in sleep

quality.

A total of 87.5% agreed/strongly agreed that

their use of CaM made it easier to handle

Figure 2. Motives for use: Pain and sleep.
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practical chores in their daily life, 71.3%,

agreed/strongly agreed that CaM made it easier

to handle job, education or job-related activi-

ties, and 71.6% agreed/strongly agreed that

CaM made it easier for them to participate in

social events (see Figure 3).

Compared to other CaM users, CBD oil only

users were 3.36 times more likely to be women

(CI: 1.95–4.01, p < 0.001) and there was a trend

of an association between increased age and

increased odds of using CBD oil only

(see Table 4). There were few significant dif-

ferences between CBD oil only users and other

CaM users with respect to current employment

and level of education. Using CBD oil only was

negatively associated with duration of use and

level of previous experience with recreational

use (see Table 4).

Discussion

To our knowledge, this is the first study map-

ping the use of CaM in Denmark. The findings

Table 3. Motives for use: Purpose, symptoms,
side-effects and means.

N ¼ 3,021

Purpose for use for all conditions
(n = 9,653)

n (%)

To relieve symptoms of the condition 7,839 (81.2)
To cure the condition 2,188 (22.7)
To manage side-effects of other

treatment
588 (6.1)

Missing 100 (1.0)
Conditions treated with CaM
Somatic condition 2,394 (79.3)
Mental health condition 1,109 (36.7)
Sleep disturbances 830 (27.5)
Stress 717 (23.7)
Used CaM with the purpose of

replacing a prescribed drug
Yes 1,596 (52.8)
No 1,348 (44.6)
Missing 77 (2.5)
Symptoms
Pain 2,067 (68.4)
Sleep disturbances 1,804 (59.7)
Inner turmoil 1,531 (50.7)
Muscle tension 1,373 (45.5)
Stress 1,204 (39.9)
Racing thoughts 1,106 (36.6)
Thoughts of worry 1,050 (34.8)
Depressed mood 964 (31.9)
Irritability 894 (29.6)
Lack of appetite 801 (26.5)
Nausea 704 (23.3)
Hyperactivity 427 (14.1)
Other 423 (14.0)
Nightmares 363 (12.0)
Vomiting 252 (8.3)
Essential tremor 237 (7.9)
Spasticity 217 (7.2)
Tics 146 (4.8)
No effect on any symptoms 101 (3.3)
Missing 48 (1.6)
Side-effects n (%)
No side-effects of cannabis 1,581 (52.3)
Dryness of mouth 671 (22.2)
Being high 488 (16.2)
Red eyes 388 (12.8)
Other 281 (9.3)
Increased tiredness 263 (8.7)
Memory impairment 254 (8.4)

(continued)

Table 3. (continued)

N ¼ 3,021

Diarrhoea 124 (4.1)
Palpitations/elevated pulse 117 (3.9)
Sweating 116 (3.8)
Dizziness 102 (3.4)
Headache 90 (3.0)
Heartburn 83 (2.8)
Anxiety 49 (1.6)
Thoughts of worry 45 (1.5)
Constipation 42 (1.4)
Muscle fatigue 38 (1.3)
Dry skin 34 (1.1)
Irritability 32 (1.1)
Passing psychosis 19 (0.6)
Missing 58 (1.9)

Means Mean (SD)

Conditions treated 3.20 (2.49)
Experienced effect across conditions 2.82 (0.96)
Symptoms 5.23 (3.78)
Side-effects 1.09 (1.60)

Note. CaM ¼ cannabis as medicine.
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indicate that use of CaM may be a growing

trend among Danes, and that the majority of the

current users of CaM in Denmark remain out-

side the “safe framework” established by the

MCPP. The study shows that users of CaM are

far from homogenous when it comes to demo-

graphics, patterns of use and motives for use,

and that the unregulated use of CaM is associ-

ated with treatment of somatic and mental

health conditions not included in the MCPP.

Most of the users of CaM in our study were

women and a majority were 45 year or older.

Nearly half of the users had a medium-cycle

higher or a vocational secondary education, and

employment status was diverse and nearly

evenly distributed between full-time employ-

ment, disability pension, reduced employment,

and retirement. Most of the users of CaM had

initiated use within the last two years and a

majority had little to no previous experience

with recreational cannabis use. Furthermore,

few had a prescription for CaM and more than

one third of those with a prescription supple-

mented their use with cannabis from the unre-

gulated market. Oil was the most frequent form

of intake and CBD oil was the most frequent

form of cannabis used. CaM was used for a

variety of somatic and mental health conditions,

of which the most prevalent were chronic pain,

sleep disturbances, stress, osteoarthritis, anxi-

ety and depression. Most users experienced

substantial symptom relief from using CaM,

limited or no side-effects and a positive impact

on daily life function. CBD oil only users were

more likely to be women, older, have initiated

use recently and have no recreational

experience.

The study resembles previous studies in

terms of recruitment strategies and findings on

motives for use, but differs from some studies

in terms of demographics and patterns of use.

Two studies (Lintzeris et al., 2018; Sexton

et al., 2016) reported a majority of male users,

a mean age in the late 30s, and more than 80%
reporting inhalation as the most common form

of intake. The difference in samples and study

findings is likely to reflect the rapid change in

the use of CaM, due to the increasing popularity

of medicinal use of CBD oil (see also Haze-

kamp, 2018; Manthey, 2019). Of note, a recent

survey on the use of CBD products in the US

found that the majority of medicinal CBD users

were women, and that nearly half were over 55

years of age (Corroon & Phillips, 2018). These

findings match the findings from our study,

where the odds of using CBD oil only were

higher among women and increased with age.

Patterns of use

The average daily dose among users of “hash,

pot or skunk” in our study is almost double the

average dose used by medical cannabis patients

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

...par�cipate in social events

...handle job, educa�on or job-related ac�vi�es

...handle prac�cal chores

Strongly agree Agree Neutral Disagree Strongly disagree Missing

Figure 3. Effect of CaM on daily life: How do these statements apply to your situation: “CaM makes it easier
for me to…”.
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in the Netherlands (de Hoop et al., 2018). This

discrepancy may be related to differences in

setting related to use, as Dutch medical canna-

bis patients have access to medical guidance,

while the Danish CaM users self-medicate. The

preference for CBD oil found in our study indi-

cates that the majority of the medicinal canna-

bis users in Denmark are interested in effects

beyond the “high”, as CBD does not induce the

euphoric effects most often associated with

cannabis use (Colizzi & Bhattacharyya, 2017;

McPartland & Russo, 2014). It is worth noting

that the preference for low-potency CBD oil

among the Danish medicinal cannabis users

found in this study differs significantly from a

recent development on the illegal cannabis mar-

ket in Denmark. In analyses of hashish seized

by police in Denmark we found a three-fold

Table 4. Odds ratios (ORs) and 95% confidence intervals (Cis) of using CBD oil only (n ¼ 1,141).

Total sample
N ¼ 3,021

CBD oil only users
(n ¼ 1,141)

OR of CBD oil only
use

n (%) n (%) OR (95% CI)
Gender
Male 1,097 (36.3) 220 (19.3) 1.00 (reference)
Female 1,891 (62.6) 909 (79.6) 3.36*** (1.95–4.01)
Age (years)
18–24 138 (4.6) 23 (2.0) 1.00 (reference)
25–34 356 (11.8) 67 (5.9) 1.14 (0.66–1.99)
35–44 583 (19.3) 181 (15.9) 2.07** (1.24–3.46)
45–54 831 (27.6) 343 (30.1) 2.88*** (1.75–4.74)
55–64 710 (23.6) 319 (28.0) 3.28*** (1.99–5.43)
65–74 328 (10.9) 169 (14.8) 4.55*** (2.68–7.72)
> 75 68 (2.3) 38 (3.3) 5.35*** (2.67–10.72)
Current employmenta,b

Disability pension (due to reduced working
capacity)

651 (21.6) 220 (19.3) 0.53*** (0.41–0.67)

Other 163 (5.4) 38 (3.3) 0.42*** (0.27–0.64)
Educationa,b

Short-cycle higher education 349 (11.6) 167 (14.6) 2.37* (1.03–5.48)
Duration of usea

< 6 months 578 (19.1) 352 (31.0) 1.00 (reference)
6 months–1 year 628 (20.8) 338 (29.7) 0.75* (0.59–0.95)
1–2 years 752 (24.9) 335 (29.5) 0.52*** (0.42–0.66)
2–5 years 547 (18.1) 101 (8.9) 0.16*** (0.12–0.22)
6–10 years 227 (7.5) 8 (0.7) 0.04*** (0.02–0.08)
11–20 years 130 (4.3) 1 (0.1) 0.01*** (0.00–0.06)
< 20 years 141 (4.7) 2 (0.2) 0.01*** (0.00–0.05)
Previous recreational experiencea

None (never tried before medicinal use) 1,452 (48.1) 839 (73.5) 1.00 (reference)
Little (lifetime use < 5 times) 477 (15.8) 191 (16.7) 0.55*** (0.45–0.69)
Some (occasionally < 10 times/year) 319 (10.6) 44 (3.9) 0.15*** (0.11–0.21)
High degree (periodically several times/month) 355 (11.8) 24 (2.1) 0.08*** (0.05–0.12)
Very high degree (almost daily for several

years)
352 (11.7) 23 (2.0) 0.08*** (0.05–0.12)

aControlled for age and gender. bOnly significant results reported.
*p < 0.5. ** ¼ p < .01. *** ¼ p < .001.
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increase in THC concentration from 2000

(mean: 8.3%) to 2017 (mean: 25.3%) (Rømer

Thomsen et al., 2019) while CBD levels

remained stable (mean around 6%); a develop-

ment that is also found elsewhere in Europe

(Freeman et al., 2019). From a public health

perspective, it could be considered positive that

most medicinal users in our study prefer CBD

oil and bypass smoked plant material like hash-

ish, as CBD oil may be less harmful, both in

terms of cannabinoid composition (Berga-

maschi et al., 2011; Englund et al., 2017) and

mode of intake (Russell et al., 2018). Conver-

sely, it has been suggested that the popularity of

CBD products may have adverse net public

health outcomes, as it may expose a subgroup

of the population that otherwise would have

remained cannabis novices (Manthey, 2019).

This may indeed be the case in our study, where

CBD oil only users were more likely to have

been cannabis novices before onset of CaM use.

However, the risks associated with use of CBD

products may not be related to the effects of

CBD, but to the composition and quality of the

available CBD products (Hazekamp, 2018). A

recent examination of CBD oils available in

Denmark by the Department of Forensic Med-

icine in Odense, revealed that 38% of CBD oils

tested contained between 0.2% and 1.2% THC,

despite being advertised as below 0.2% THC

(Eriksen & Christoffersen, 2020) and similar

labelling inaccuracies of CBD products have

also been found in the US (Bonn-Miller et al.,

2017) and Europe (Hazekamp, 2018; Interna-

tional Cannabis and Cannabinoids Institute,

2018). This is problematic as it increases the

risk of exposure to undesired euphoric effects

among users and could potentially leave the

users unknowingly in violation of the Euphoric

Substances Act, which prohibits the consump-

tion of cannabis with more than 0.2% THC

(Lægemiddelstyrelsen, 2018). The challenges

related to product quality do not only concern

CBD oils, but all types of cannabis use, as the

products may contain hazardous contaminants

related to production (fungi, bacteria, heavy

metals, growth enhancers or pesticides) or

marketing (lead or glass beads to increase

weight or psychoactive substances to increase

effect) (Lenton et al., 2018; National Acade-

mies of Sciences Engineering and Medicine,

2017). The risks associated with product quality

and marketing are relevant in the public health

assessment of the unregulated use of CaM, as

they may be particularly problematic in clinical

populations (Ruchlemer et al., 2015).

Motives for use

The heterogeneity among the CaM users in the

current study is reflected in the great variety in

motives for use, as they involved a broad range

of somatic and mental health conditions, of

which chronic pain, sleep disturbances, stress,

osteoarthritis, anxiety, and depression were

most prevalent; a finding which resembles

other studies (Corroon & Phillips, 2018; Lint-

zeris et al., 2018; Lucas et al., 2019; Park &

Wu, 2017; Reinarman et al., 2011; Sexton

et al., 2016; Walsh et al., 2013; Ware et al.,

2005). The fact that sleep disturbances and

stress were among the most prevalent condi-

tions treated with CaM, may indicate a ten-

dency to manage these conditions without

formal medical advice and assistance, or that

these conditions are more likely to be under-

diagnosed, as they are often co-morbidities of

other somatic or mental health conditions

(Cranford et al., 2017; Melkevik et al., 2018).

The reported effects of CaM on pain and sleep

found in this study were substantial, and while

it can be argued that pain is a subjective expe-

rience (Koyama et al., 2005), the improvement

in number of hours slept provides a more tan-

gible and objective result. An improvement in

sleep may mediate an improvement in somatic

and mental health conditions. A plethora of

studies have found that sleep disturbances are

associated with an array of disease risk

(Laposky et al., 2016) and mental health disor-

ders (Sutton, 2014), such as anxiety and depres-

sion (Alvaro et al., 2013). Indeed, there is an

intimate and bidirectional relationship between

sleep and emotion (Kahn et al., 2013), and a
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positive change in sleep patterns improves pos-

itive affect and overall wellbeing (Ong et al.,

2017). However, research on cannabinoids and

sleep is in its infancy, and more research is

needed regarding the long-term effects on sleep

patterns (Babson et al., 2017).

The use of CaM in treatment of mental

health conditions has raised concerns due to the

limited scientific support for such use, for

example regarding anxiety and depression

(Black et al., 2019; Turna et al., 2017) and a

substantial body of evidence has linked the use

of cannabis with a worsening of some mental

health issues and increased incidence of certain

psychiatric conditions (National Academies of

Sciences Engineering and Medicine, 2017).

However, the current evidence is primarily

based on observational and epidemiological

studies on non-medical use of cannabis and

may not be generalisable to the clinical impli-

cations of medical cannabis use in treatment of

mental health disorders (Walsh et al., 2017).

Importantly, research shows that the clinical

implications of medical cannabis use are related

to patterns of use, due to the opposing effects of

THC and CBD (Boggs et al., 2018; Englund

et al., 2017; Rømer Thomsen et al., 2017), and

that CBD may hold potential for the treatment

of mental health conditions (Khan et al., 2020).

Consequently, more research is needed into the

safety and effects of subtypes of cannabis.

Medicinal use of CaM and the MCPP

The current re-medicalisation of cannabis has

prompted Danish politicians to push the bound-

aries between cannabis as an illicit drug and as a

licit medicine, with the initiation of the MCPP.

However, substantial discrepancies between the

MCPP and the unregulated use of CaM in Den-

mark remain. For one, it is striking that the only

consistently available product in the MCPP has

been the cannabis flower, with suggested intake

as a tea or in a vaporiser (Danish Health Data

Authority, 2019a; Lægemiddelstyrelsen,

2019d), whereas findings from our study and

trends in the medical cannabis programme in

the Netherlands (de Hoop et al., 2018) suggest

that cannabis oil may in fact be the most pre-

ferred form of CaM. It is also striking that the

most prevalent conditions reported in our study

(chronic pain, sleep disturbances, stress, arthri-

tis, anxiety, and depression) differ from the rec-

ommended conditions in the MCPP, except for

chronic pain. It could be argued that the need

for safe and legal access to medical cannabis is

relevant for other patient groups than the

patients who are currently included in the

MCPP. Conversely, it could be argued that even

the current inclusion of chronic pain patients in

the MCPP presents a considerable problem, as

the current evidence does not allow a full rec-

ommendation of using CaM in treatment of

chronic pain (Hoffman, 2018; Stockings et al.,

2018).

Aside from the limitations of the MCPP in

terms of available products and eligible condi-

tions that can be treated, other factors may also

contribute to the high rate of medicinal use

found in our study, including: limitations on

access to the MCPP, fear of stigma, and cost

of medical cannabis. For one, access to the

MCPP may have been limited, as some Danish

GPs may be unwilling to prescribe medical can-

nabis to their patients. The Danish College of

General Practitioners have critiqued the MCPP

and advised their members against prescribing

medical cannabis to patients, due to the lack of

high-quality documentation (Bro, 2018) and

several doctors’ offices have issued official

statements to their patients declaring that they

do not prescribe medical cannabis (Hjort,

2018). Moreover, fear of stigma has been

shown to have a profound impact on

treatment-seeking behaviour of potential medi-

cal cannabis patients (Satterlund et al., 2015)

and fear of stigma may also represent a barrier

to the MCPP, as findings from our survey

showed that a large majority (72.2%) had not

asked their GP for a prescription for medical

cannabis. Lastly, we cannot rule out that the

high prevalence of users of CaM outside the

MCPP is a consequence of the cost of the legal

cannabis products that, despite government
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reimbursements, remain many times higher

than that of illegally sourced products (Vide-

bæk & Bergmann, 2019). Unfortunately, we

cannot compare the experienced effect among

users of whole-plant cannabis in the MCPP to

the experienced effect reported in our study, as

only adverse events of medical cannabis use

have been reported by medical doctors (Dahlin,

2017; Lægemiddelstyrelsen, 2019c), of which

there have been relatively few (Lægemiddel-

styrelsen, 2020).

Our study indicates that the pressure on pol-

iticians to formulate medical cannabis policy

remains largely unresolved. Firstly, the major-

ity of users of CaM remain outside the MCPP

and therefore they continue to rely on an unre-

gulated illegal market. Secondly, as use of CaM

appears to be a growing trend among Danes and

as many users find CaM effective in managing

their conditions, the demand for safe access to

medical cannabis is likely to increase. More

clinical research on the effects and side-

effects of whole-plant cannabis is needed, as

this would allow for a more qualified drawing

of boundaries of the medical utility of cannabis.

Strengths and limitations

The strengths of the study include the sample

size, the wide distribution on age, geography,

and the depth of exploration of patterns and

motives for use. The method of using anon-

ymous internet-based surveys holds an advan-

tage in studying sensitive topics in so-called

“hidden populations” (Barratt, Potter, et al.,

2015), where it is impossible to establish who

constitutes the population, and where strong

privacy issues are at stake, due to illegal beha-

viour and risk of stigmatisation (Heckathorn,

1997).

However, some limitations must be noted.

Firstly, we wish to state that this is not a study

on the efficacy of CaM, as this should be

assessed through double-blind placebo-

controlled trials (D’Souza & Ranganathan,

2015). Furthermore, the self-selected conveni-

ence sample is limited by selection bias, and

may not be representative of the population of

users of CaM in Denmark (Barratt, Ferris, &

Lenton, 2015). The sample may weigh towards

successful users of CaM, as those who have

found cannabis either ineffective or experi-

enced adverse effects may have disengaged

from the topic. Moreover, the sample may

weight towards users with internet access, a

familiarity with online surveys, and the cogni-

tive abilities to answer such surveys, and repre-

sent a part of the population that is more

actively engaged in the topic of CaM on social

media.

We should also note that the data in this

study may be subject to self-reporting biases

such as recall bias or social desirability bias

(Althubaiti, 2016). Although all questions were

framed with respect to their sensitivity in word-

ing, in order to reduce social desirability bias

(Näher & Krumpal, 2012), respondents may

still exaggerate effects of cannabis or underre-

port adverse effects, as they may perceive

themselves to be stakeholders in the outcomes

of potential survey findings. Although dupli-

cates were excluded from the analyses, we can-

not rule out multiple responses from the same

person. Also, although the reported use of dose

would have been more precise in mg/k, we

made a trade-off between precision and pre-

sumed knowledge of the respondents. Likewise,

the response categories concerning use of THC

oil and CBD oil may cover a wide variety of

products. In the interest of mapping this new

area in Denmark, we included previous users

and answers on behalf of someone next of kin,

which may have decreased the validity of the

findings. Despite these limitations, the study

provides a valuable insight in into the unregu-

lated use of CaM in Denmark.
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Note

1. Conditions with n < 15 indications [AIDS, Alz-

heimer’s, hepatitis, neurodermatitis, Lupus

(SLE), end-of-life (palliative care) Tourette’s]

were excluded from the figures.
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Näher, A.-F., & Krumpal, I. (2012). Asking sensitive

questions: The impact of forgiving wording and

question context on social desirability bias. Qual-

ity & Quantity, 46(5), 1601–1616. https://doi.org/

10.1007/s11135-011-9469-2

National Conference of State Legislatures. (2020).

State medical marijuana laws. National Confer-

ence of State Legislatures. http://www.ncsl.org/

research/health/state-medical-marijuana-laws.

aspx

Newmeyer, M. N., Swortwood, M. J., Taylor, M. E.,

Abulseoud, O. A., Woodward, T. H., & Huestis,

M. A. (2017). Evaluation of divided attention

psychophysical task performance and effects on

pupil sizes following smoked, vaporized and oral

cannabis administration. Journal of Applied Tox-

icology, 37(8), 922–932. https://doi.org/10.1002/

jat.3440

O’Brien, P. K. (2013). Medical marijuana and social

control: Escaping criminalization and embracing

medicalization. Deviant Behavior, 34(6), 423–443.

https://doi.org/10.1080/01639625.2012.735608

Ong, A. D., Kim, S., Young, S., & Steptoe, A.

(2017). Positive affect and sleep: A systematic

review. Sleep Medicine Reviews, 35, 21–32.

https://doi.org/10.1016/j.smrv.2016.07.006

Pacula, R. L., & Sevigny, E. L. (2014). Marijuana

liberalizations policies: Why we can’t learn much

from policy still in motion. Journal of Policy

Analysis and Management: The Journal of the

Association for Public Policy Analysis and Man-

agement, 33(1), 212.

Park, J. Y., & Wu, L. T. (2017). Prevalence, reasons,

perceived effects, and correlates of medical mar-

ijuana use: A review. Drug and Alcohol Depen-

dence, 177, 1–13. http://10.1016/j.drugalcdep.

2017.03.009

Pedersen, W., & Sandberg, S. (2013). The medicali-

sation of revolt: A sociological analysis of med-

ical cannabis users. Sociology of Health & Illness,

35(1), 17–32. https://doi.org/10.1111/j.1467-

9566.2012.01476.x

Pisanti, S., & Bifulco, M. (2017). Modern history of

medical cannabis: From widespread use to prohi-

bitionism and back. Trends in Pharmacological

Sciences, 38(3), 195–198. https://doi.org/

10.1016/j.tips.2016.12.002

Reiman, A., Welty, M., & Solomon, P. (2017).

Cannabis as a substitute for opioid-based pain

medication: Patient self-report. Cannabis and

Cannabinoid Research, 2(1), 160–166. https://

doi.org/10.1089/can.2017.0012

Reinarman, C., Nunberg, H., Lanthier, F., &

Heddleston, T. (2011). Who are medical mari-

juana patients? Population characteristics from

nine California assessment clinics. Journal of

Psychoactive Drugs, 43(2), 128–135. https://

doi.org/10.1080/02791072.2011.587700

Rømer Thomsen, K., Callesen, M. B., & Ewing, S.

W. F. (2017). Recommendation to reconsider

examining cannabis subtypes together due to

opposing effects on brain, cognition and behavior.

Neuroscience & Biobehavioral Reviews, 80,

156–158. https://doi.org/10.1016/j.neubiorev.

2017.05.025

Rømer Thomsen, K., Lindholst, C., Thylstrup, B.,

Kvamme, S., Reitzel, L. A., Worm-Leonhard,

M., Englund, A., Freeman, T. P., & Hesse, M.

(2019). Changes in the composition of cannabis

Kvamme et al. 21

https://doi.org/10.1186/s12889-018-5740-y
https://doi.org/10.1186/s12889-018-5740-y
https://doi.org/10.1111/j.1360-0443.2010.02992.x
http://sundhedsministeriet.dk/Aktuelt/Nyheder/Medicin/2016/November/~/media/Filer%20-%20dokumenter/Aftale-om-medicinsk-cannabis/Politisk-aftale-om-forsogsordning-med-medicinsk-cannabis.ashx
http://sundhedsministeriet.dk/Aktuelt/Nyheder/Medicin/2016/November/~/media/Filer%20-%20dokumenter/Aftale-om-medicinsk-cannabis/Politisk-aftale-om-forsogsordning-med-medicinsk-cannabis.ashx
http://sundhedsministeriet.dk/Aktuelt/Nyheder/Medicin/2016/November/~/media/Filer%20-%20dokumenter/Aftale-om-medicinsk-cannabis/Politisk-aftale-om-forsogsordning-med-medicinsk-cannabis.ashx
http://sundhedsministeriet.dk/Aktuelt/Nyheder/Medicin/2016/November/~/media/Filer%20-%20dokumenter/Aftale-om-medicinsk-cannabis/Politisk-aftale-om-forsogsordning-med-medicinsk-cannabis.ashx
http://sundhedsministeriet.dk/Aktuelt/Nyheder/Medicin/2016/November/~/media/Filer%20-%20dokumenter/Aftale-om-medicinsk-cannabis/Politisk-aftale-om-forsogsordning-med-medicinsk-cannabis.ashx
http://sundhedsministeriet.dk/Aktuelt/Nyheder/Medicin/2016/November/~/media/Filer%20-%20dokumenter/Aftale-om-medicinsk-cannabis/Politisk-aftale-om-forsogsordning-med-medicinsk-cannabis.ashx
http://sundhedsministeriet.dk/Aktuelt/Nyheder/Medicin/2016/November/~/media/Filer%20-%20dokumenter/Aftale-om-medicinsk-cannabis/Politisk-aftale-om-forsogsordning-med-medicinsk-cannabis.ashx
http://sundhedsministeriet.dk/Aktuelt/Nyheder/Medicin/2016/November/~/media/Filer%20-%20dokumenter/Aftale-om-medicinsk-cannabis/Politisk-aftale-om-forsogsordning-med-medicinsk-cannabis.ashx
https://doi.org/10.17226/24625
https://doi.org/10.1007/s11135-011-9469-2
https://doi.org/10.1007/s11135-011-9469-2
http://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx
http://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx
http://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx
https://doi.org/10.1002/jat.3440
https://doi.org/10.1002/jat.3440
https://doi.org/10.1080/01639625.2012.735608
https://doi.org/10.1016/j.smrv.2016.07.006
http://10.1016/j.drugalcdep.2017.03.009
http://10.1016/j.drugalcdep.2017.03.009
https://doi.org/10.1111/j.1467-9566.2012.01476.x
https://doi.org/10.1111/j.1467-9566.2012.01476.x
https://doi.org/10.1016/j.tips.2016.12.002
https://doi.org/10.1016/j.tips.2016.12.002
https://doi.org/10.1089/can.2017.0012
https://doi.org/10.1089/can.2017.0012
https://doi.org/10.1080/02791072.2011.587700
https://doi.org/10.1080/02791072.2011.587700
https://doi.org/10.1016/j.neubiorev.2017.05.025
https://doi.org/10.1016/j.neubiorev.2017.05.025


from 2000–2017 in Denmark: Analysis of confis-

cated samples of cannabis resin. Experimental

and Clinical Psychopharmacology, 27(4),

402–411. http://dx.doi.org/10.1037/pha0000303

Ruchlemer, R., Amit-Kohn, M., Raveh, D., & Hanuš,
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Appendix 1

Somatic conditions (37): acne, AIDS, Alzhei-

mer’s, asthma, Chron’s disorder, herniated

disc, dystonia, eczema, epilepsy, endometriosis,

fibromyalgia, osteoarthritis, rheumatoid arthritis,

psoriatic arthritis, cataracts, hepatitis, brain dam-

age, COPD, cancer, CFS (chronic fatigue),

chronic nerve inflammation, chronic pain,

migraine, menstrual pain, multiple sclerosis,

neurodermatitis, IBS, lupus (SLE), end-of-life

(palliative care), Parkinson’s, peripheral neuro-

pathy, psoriasis, spinal cord injury, pain follow-

ing operation, pain following an accident,

tinnitus, trigeminal neuralgia

Psychiatric conditions (13): ADHD, anxiety,

dependence (alcohol), dependence (hard

drugs), dependence (prescription drugs), anor-

exia, autism, bipolar disorder, depression,

OCD, PTSD, schizophrenia, Tourette’s/tics

Potential comorbidities (2): sleep distur-

bances, stress
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