
https://doi.org/10.1177/1178221820902237

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial  
4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without 

further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Substance Abuse: Research and Treatment
Volume 14: 1–9
© The Author(s) 2020
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/1178221820902237

Background
Cannabis is the regulated drug most likely to be used by 
European youths. In 2015, an estimated 17.2 million young 
adults (aged 15–34), or 14.1% of this age group, had used can-
nabis in the last year.1 A cannabis use disorder (CUD) may 
exist when use continues despite negative consequences and 
causes significant distress or functional impairment.2,3 Having 
a CUD is typically associated with a concurrent substance use 
disorder (SUD) diagnosis, higher levels of anxiety and depres-
sion, and lower levels of well-being.4–6 When first presenting to 
formal treatment services, patients with a CUD also tend to 
have a lower educational level and worse employment status 
compared to matched unaffected controls.6 In EU countries, 
the proportion of clients with cannabis-related problems enter-
ing specialized drug treatment increased from 20% in 2006 to 
one third of all drug treatment patients in 2015.1 The increase 
needs to be understood in the context of service provision and 
referral practice. However, the primary psychoactive compound 

tetrahydrocannabinol (THC) also may be a factor. THC con-
tent has trended upward in confiscated cannabis products in 
some European countries, including Norway, and the higher 
THC content has likely heightened the addictive potential of 
cannabis.7

In Norway, the prevalence of cannabis use in young adults is 
among the lowest in Europe, with 9% in the 15–34-year age 
group reporting using cannabis in the last year.8 Of concern, 
though, is a recent national report indicating that the rate is ris-
ing. The numbers of high school students reporting cannabis use 
increased from 13% in 2015 to 16% in 2017 for boys and from 
8.7% to 9.3% for girls.9 In Oslo, the increase was steeper, from 
10% in 2015 to 17% in 2018 among boys and from 5% to 9% for 
girls.10 Similar to the situation in Europe as a whole, the number 
of patients with a CUD as their principal diagnosis in Norwegian 
specialist treatment centers increased 36% during 2009–2014.7

In light of the large scale of the problem and increased treat-
ment-seeking because of CUD, the World Health Organization 
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has suggested that mobile phone and internet-based interven-
tions could help mitigate the demand for formal treatment ser-
vices and possibly reach groups who typically forgo formal 
services.11 These technology solutions offered via mobile 
phones are referred to as ‘m-health’ or ‘mobile-health’. They 
offer many obvious advantages, including easier treatment 
access, encouragement of self-management, and cost-effective-
ness. Their efficacy in reducing alcohol and other substance use 
has proved promising.12 Such interventions may be effective in 
reducing substance abuse among people with mild to moderate 
problems.13,14 However, few apps for cannabis cessation are 
available,15 and to our knowledge, none have been previously 
available in Norway.

Objectives

This paper will briefly describe the development of a Norwegian 
smartphone app intended to help individuals reduce or quit 
their use of cannabis. The overall purpose was to examine 
whether those downloading and using the app differed in soci-
odemographics, substance use, mental health, and well-being 
compared with a sample presenting for community-based, 
individual therapy sessions. The results are expected to indicate 
whether the app reached a broader user group than does face-
to-face therapy. The rationale for the comparison was that the 
two interventions are based on the same treatment manual, 
enabling us to identify delivery mode as the major difference 
between samples. A plausible expectation was that persons who 
approached face-to-face services would have more severe prob-
lems than those who sought out the app. We also examined 
factors associated with well-being in the sample.

Methods
Development of a cannabis cessation app in 
Norway

The development of the cannabis cessation app (in Norwegian: 
HAP-app) was carried out by the City Centre Outreach 
Service in Oslo and the National Drug Helpline in Norway.16 
The app was developed based on a manual for individual out-
patient therapy, the ‘Cannabis Cessation Program’ (CCP, 
Nordic abbreviation: HAP), developed by Lundqvist and 
Ericsson.17 CCP is based on principles from cognitive ther-
apy, motivational interviewing, and psychoeducation.18 The 
program period extends over the time frame of a normal 
withdrawal period for quitting cannabis (eight weeks) and 
consists of ~15 meetings. It includes medical, psychological, 
and social phases in which the participant is helped to recog-
nize and address typical problems related to each phase. The 
CCP has been implemented as a low-threshold face-to-face 
community-based program from 2005 onwards in several 
Norwegian municipalities. Low-threshold means that par-
ticipants could contact the services themselves without a for-
mal referral, and participation is free of charge. A small pilot 

study reported that an encouraging 79% of completers (26 of 
33) had at least a 30 days cannabis abstinence period at the 
end of the intervention.19 The Sørlandet Hospital has con-
ducted a study examining the long-term effect of the program 
(CCP study), but the results have not yet been published.

Many of the clients in CCP sessions at the Outreach Service 
in Oslo reported that they had thought about seeking help long 
before they actually did and that they had tried to quit on their 
own several times. The National Drug Helpline found that 
callers often needed an easy-to-access alternative for gaining 
help with reducing or quitting their cannabis use. A low-
threshold motivation program would help expand access to 
help. An app would be expected to provide an alternative for 
those who would not otherwise contact traditional services or 
who live where services are unavailable. In addition to individ-
ual use of the app, those who attended CCP sessions could also 
use it as an add-on to face-to-face treatment.

We cooperated with students from Westerdals Oslo ACT 
College University in constructing the app. The development 
of the app was based on the CCP manual.17 To adapt it to the 
smartphone-based interface and make it as user friendly as 
possible, we assembled a reference group of professionals and 
cannabis users as well as a participant from a user organization; 
the Norwegian chapter of the marijuana legalization organiza-
tion (‘NORMAL’). User tests, pilots, and surveys were con-
ducted to examine what cannabis users would need and want in 
an app to help quit or reduce their cannabis use. Recreational 
users, former users, and users who experienced problems related 
to present cannabis use participated. Functions in the app are as 
follows:

•	 Psychoeducational components:17,20

○	 General information about cannabis use and how it 
may affect the person

○	 Graphs with curves visualizing progress of withdrawal 
symptoms, including expected symptom decline on a 
day-by-day basis (adapted after Budney et al)21

•• Motivational components (e.g., positive reinforcement):20

○	 Daily motivation and reflection advice
○	 A tool to register and visualize how long the person 

has abstained from/reduced their cannabis use, 
including how much money has been saved by reduc-
ing or quitting

○	 Gamification elements and accomplishments (mile-
stones in the process) to increase motivation.

•• Relapse prevention components:22

○	 A self-assessment tool to help with mapping and rec-
ognizing triggers of craving

○	 Suggestion of strategies to handle craving and triggers 
(trigger diary)

Similar to the CCP, respondents were recommended to use 
the app for at least eight weeks. The cannabis cessation app was 
launched in June 2016 for both Android and Apple phones. 
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The app was marketed at several conferences for professionals, 
on social media, to user organizations, and in direct contact 
with cannabis users and their relatives. The National Drug 
Helpline also included information about the app on their 
homepage, with a direct link to download it. In October 2018, 
the app had been downloaded more than 5,000 times. In devel-
oping the app, privacy issues were an important concern. 
Because app users were using an illegal drug, securing their 
anonymity was crucial. Thus, national guidelines on privacy 
and data security issues were implemented (e.g., no personal 
data was required when downloading the app).

Study procedures

A questionnaire similar to that used in the previous CCP 
study was developed to allow for comparison between the 
CCP group and app group. The questionnaire was pilot tested 
before study start, and a link to the web-based questionnaire 
was inserted in the app. The link was visible on the startup 
page of the app for seven days after downloading and a notifi-
cation invited a response to the questionnaire. The data col-
lected in the study were registered only via the web-based link 
and not stored in the app or phone, and the respondents 
remained anonymous to the researchers. Data collection began 
in June 2017.

Participants

The app respondents were recruited through the app. Because 
of an administrative problem (data on age was unfortunately 
missing), this study used data collected from March to October 
2018 when the age question was added to the questionnaire. 
We did not intend to use exclusion criteria. However, we would 
inspect the data, for example, the open-ended comments in the 
questionnaire and cannabis use variables, to examine whether 
there were respondents who were not ‘real’ cannabis users (e.g., 
relatives, health workers) or who reported unrealistic data (e.g., 
reported cannabis use for >30 days in the last month). To make 
the comparison between groups reliable, we excluded those 
with Severity of Dependence Scale (SDS) <4 in analyses, sim-
ilar to the inclusion criteria in the CCP (see below). The ques-
tionnaire included a question regarding how the respondent 
intended to use the app (app alone or combined with other 
face-to-face services).

The comparative sample was recruited in three municipally 
based CCP centers in Norway (Kristiansand, Oslo, and 
Fredrikstad) from January 2013 to December 2016. The target 
group was individuals who engaged in regular or daily cannabis 
use, and who were motivated to quit cannabis. Some partici-
pants came into contact with the centers through support ser-
vices in the cities (healthcare services, social security and 
welfare services, child welfare services, and school healthcare 
services), but no formal ‘referral’ was required. Many obtained 
information through friends, other users, or the internet and 

made direct contact themselves. The main aim of the CCP was 
to quit cannabis smoking, and participants were advised to set 
a quit date during the first part of therapy. The formal inclusion 
criterion was SDS score ⩾4. Youths under age <16 years were 
excluded from the CCP study.

Instruments

In addition to basic sociodemographics, the inventory included 
the following measures. The SDS is a 5-item questionnaire 
measuring the severity of dependence by users of different 
types of drugs, in this instance cannabis.23,24 Each of the five 
items is scored on a 4-point scale (0–3), and the sum score 
ranges from 0–15, with higher scores indicating higher levels 
of dependence. The SDS is a reliable and valid measure of 
severity of cannabis dependence among adolescents and adults, 
and a score ⩾4 is indicative of cannabis dependence.24 Two 
versions of the Hopkins Symptom Checklist (HSCL-10 and 
HSCL-25) were used to measure mental distress, HSCL-10 in 
the app group and HSCL-25 in the CCP.25 The present analy-
sis is based on the HSCL-10 items, which are similar across 
the two versions. Each of the 10 items is scored on a 4-point 
scale (1–4), and an average score is computed, indicating a 
global severity index of mental distress (GSI). Four of the 
questions pertain anxiety and six to depression with respective 
sub-scales. The cut-off point for pathology is 1.85, and higher 
scores indicate greater distress.25 Days of cannabis use, last 
30 days was collected according to the practice of the ASI ques-
tionnaire.26 Use of nicotine, alcohol and other substance use, last 
week was measured with separate visual analog scales in the 
CCP and similar ordinal scales in the app, from 0 = no use up 
to 10 = massive daily use. Self-eff icacy of quitting and/or reduc-
ing cannabis use and the importance of quitting and/or reducing 
cannabis use were scored on a similar scale. A higher score rep-
resented higher self-efficacy and higher perceived importance 
of quitting/reducing cannabis use. General well-being was 
measured with the Outcome Rating Scale (ORS), which has four 
visual analog items on personal, interpersonal, social, and gen-
eral well-being. Items are scored from 0 = bad up to 10 = good.27 
Because of a technical limitation of the web-based survey, we 
used a Likert scale for these items in the app. The items are 
summed and total range is 0–40. A score <25 is indicative of 
scores expected in a clinical population.27

Statistical procedures

Data are presented descriptively. Across-group differences were 
examined using the chi-square or Student’s t-test. We did not 
perform Bonferroni adjustments or similar corrections because 
of the exploratory design.28 Multiple linear regression with 
simultaneous entry of variables was used to examine associa-
tions between well-being and independent variables (sociode-
mographic and severity variables, ie, substance use and mental 
health). Preliminary bivariate analyses were undertaken, and 
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only factors with a P value below .20 were included in the mul-
tivariate analysis following the lax criterion recommended by 
Altman.29 Assumptions of multiple regression were met, for 
example, normal distribution and linearity of residuals and no 
multicollinearity. Results are presented with standardized and 
nonstandardized beta coefficients (β) with 95% confidence 
intervals (CIs). The R square (R2) value was used to assess the 
percentage of the response variable variation explained by the 
model. The significance level was set at P < .05. Statistical 
analyses were performed using SPSS version 23.0.

Results
A total of 301 respondents were included in the datasets. The 
app sample consisted of 185 respondents. However, 30 (16%) 
had an SDS score <4, and seven were not included because of 
information in open-ended text fields and reporting of 
>30 days of cannabis use in the last 30 days. The CCP sample 
consisted of 116 respondents. Although all of them partici-
pated in the CCP intervention, 14 of them (12%) should not 
have been included in the dataset because of SDS scores lower 
than the inclusion criterion of ⩾4. The final sample for analy-
sis thus consisted of 250 respondents: 148 in the app group and 
102 in the CCP (Table 1). The mean age was 25 years (SD 8, 
range 13–54 years) and was similar across groups. In the app, 
five respondents were under age 16 years. In the CCP, 47% had 
reached only secondary school, and 44% had done so in the app 
sample; in addition, a small percentage of these had not even 

completed secondary school. Slightly more than half of the 
respondents had at least some income from work, and one in 
four reported living with a partner. The app sample had a 
greater proportion of women (46% versus 26%; χ2 = 10.9; 
P = .001), but no other significant sociodemographic differ-
ences were found across groups (Table 1).

Concerning cannabis use, both groups had an average score 
in the mid-range on the SDS (~8; Table 2). Thus, the perceived 
severity of current use was similar, and so were the duration of 
problematic cannabis use and frequency of current use the last 
month (mean difference, 1.5 days; 95% CI −1.0 to 4; P = .237; 
Table 2). Concerning concurrent substance use, the app sample 
had significantly higher alcohol and other substance use. 
However, both groups had mean scores at the lower end of the 
scale. Nicotine use seemed to be quite extensive in both groups, 
with a score >7.

The perceived need to make changes in cannabis use as 
measured by the ‘importance of quitting/reducing’ question 
was high and at a similar level in the two groups (mean score 
~9 out of 10 in both groups). The perceived self-efficacy of 
quitting/reducing cannabis use was somewhat lower at 7.4 in 
the app versus 8.0 in the CCP, but in both groups, the score still 
represented a positive view of the respondents’ ability to carry 
out the needed lifestyle changes. A total of 65% in this group 
reported that they planned to use the app as a self-management 
tool, and 35% used it as an add-on to formal therapy (Table 1). 
We checked whether those who planned to use the app as an 
adjunct to face-to-face treatment differed from the app only 
group, but found no differences in severity (SDS score = 8.4 
versus 8.2, P = .66). Thus, a more complex analysis with sub-
groups was deemed unnecessary.

Some differences appeared in the mental health and well-
being scores (Table 2). App respondents had a higher HSCL-
10 depressiveness score (mean difference 0.24; 95% CI 
0.04–0.44; P = .018). No differences in anxiety or overall GSI 
score emerged. The groups did not differ concerning the pro-
portions above the cut-off value for mental distress, but a sub-
stantial majority (74%) of all respondents had a score above 
this cut-off value. Accordingly, 73% in the app and 62% in the 
CCP were in the clinical range for distress on the well-being 
scale, and app respondents reported a substantial 3.4-point 
worse score on that scale (95% CI −5.7 to −1.2; P = .003). App 
participants were significantly lower in the personal, interper-
sonal and general domains of the ORS, with the largest differ-
ences in the personal and interpersonal domains (Figure 1).

Factors associated with perceived well-being

In bivariate analyses, several sociodemographic (ie, gender, rela-
tionship, educational level, and occupational level) and sub-
stance use variables (ie, alcohol and nicotine use, and ‘importance 
of quitting’) had P > .2 and were excluded from further analysis. 
The multiple regression analysis retained four significant inde-
pendent variables. Well-being was negatively associated with 

Table 1.  Sociodemographic characteristics of study respondents 
(N = 250), presented as N(%) or mean (SD).

CHARACTERISTICS CCP
n = 102

APP
n = 148

Pa

Age, years 25 (8) 25 (9) .197

Gender, female (n = 247) 26 (26) 67 (46) .001

Relationship, living with a partner 
(n = 243)

24 (24) 34 (24) .974

Education level (n = 247)

  Not completed primary 3 (3) 8 (6)  

 � Primary and secondary school 
(10 years of education)

45 (44) 55 (38) .418

 � High school (up to 13 years of 
education)

44 (43) 60 (41)  

 � University college or university 
(⩾ bachelor’s degree)

10 (10) 22 (15)  

Occupation

 � At least some income from own 
work (n = 230)

48 (52) 82 (59) .277

  Working days within last 30 days 10 (13) 10 (9) .876

Abbreviations: CCP, cannabis cessation program.
aP was obtained from student’s t-test for continuous variables and chi-square 
test for categorical variables.
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being in the app group, higher age, and greater mental distress 
(Table 3), and was positively associated with the perceived abil-
ity to make changes (‘self-efficacy of quitting’). Mental distress 
was the strongest factor associated with well-being (β = −7.6; 
95% CI −9.1 to −6.1; P < .001), as also evidenced by the strong-
est standardized beta (Table 3). The model explained 42% (R2) 
of the variance in well-being.

Discussion
The app group had a greater proportion of women (46%) than 
the CCP (26%). Compared with the CCP, the app group had 
similar severity of cannabis use, in contrast to expectations. The 
app respondents also had higher depression scores and scored 
lower on the well-being scale. Being in the app group, being 
older, and having higher levels of mental distress were all fac-

tors negatively associated with well-being. The strongest nega-
tive factor influencing well-being was greater mental distress.

A recent national study found an average age of 27 years for 
persons with cannabis use as a principal problem presenting to 
specialist drug treatment in Norway.6 The average age in our 
study was 25 years, indicating that both the low-threshold 
CCP and the app recruited a slightly younger population. Our 
expectation that those seeking out the app would be younger 
than those presenting for CCP were not met. We note, how-
ever, that a few people under age 16 years downloaded the app.

Most cannabis users start using the drug while they are in 
the mid-teens.6,30 Thus, it is important to have a treatment 
option that is appealing to them. In Norway in 2017, 98% of 
the population >9 years old had a mobile phone, 91% had 
access to a smartphone, and 8 of 10 of those <35 years old had 

Table 2.  Self-reported substance use, mental health, and well-being among study respondents (N = 250), presented as n(%) or mean (SD).

CHARACTERISTICS CCP
n = 102

APP
n = 148

Pa

Substance use

  Years of problematic cannabis use 7 (6) 6 (6) .197

  Severity of dependence scale (SDS, scale 0–15) 8.8 (2.8) 8.3 (2.8) .195

  Days of cannabis use within last 30 days 18.8 (10.2) 20.3 (9.7) .237

  Substance use (scale 0–10)

  Alcohol use 1.6 (1.7) 2.3 (2.5) .017

  Other substance use 0.2 (0.9) 1.2 (2.3) <.001

  Nicotine 7.3 (3.4) 7.4 (3.3) .756

  Importance of quitting, scale 0–10b 9.1 (1.7) 8.7 (2.0) .125

  Self-efficacy of quitting, scale 0–10b 8.0 (2.0) 7.5 (2.7) .080

  How to use the app? (n = 121)c

  On your own 79 (65)  

  As an add-on to traditional therapy 42 (35)  

Mental health (mental distress, HSCL-10)

  Proportion in the clinical range of distressd 72 (71) 104 (77) .367

  Anxiety 2.16 (0.67) 2.20 (0.76) .626

  Depressiveness 2.40 (0.74) 2.64 (0.80) .018

  Global mental distress score (GSI) 2.30 (0.66) 2.47 (0.71) .070

Well-beinge

  Self-reported well-being (ORS) 22.5 (8.6) 19.1 (8.7) .003

  Proportion in the clinical range of distressf 62 (62) 99 (73) .078

Abbreviations: CCP, cannabis cessation program; GSI, global symptom index; HSCL, hopkins symptom checklist; ORS, outcome rating scale.
aP was obtained from student’s t-test for continuous variables and chi-square test for categorical variables.
bIn the app, the used term was ‘quitting or reducing’.
cData from the app group only.
dGSI score of the HSCL-10 ⩾ 1.85, n = 237.
en = 236; 12 respondents in the app group and 2 in the CCP group had missing ORS data.
fORS score <25.
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downloaded an app during the previous three months.31,32 
Young persons who experience problems with cannabis use 
would therefore likely be inclined to search for and easily find 
apps that offer simple strategies for lifestyle changes before 
they seek out formal options that would likely be perceived as 
more cumbersome.

The gender difference is interesting in light of the fact that 
75% of persons with CUD seeking treatment in specialized 
treatment services are males, similar to that seen in the CCP.6 
More than four out of ten in the app sample were women, sim-
ilar to a finding in an Australian web-based cannabis treatment 
intervention.33 Women are more likely than men to report feel-
ing shame or embarrassment because they are in SUD treat-
ment, and they generally experience more obligations and less 

mobility for accessing face-to-face services.34 Social obliga-
tions, such as caring for children, may be an important reason 
to refrain from seeking help due to the risk of interventions 
from child welfare services. Furthermore, women who are drug 
dependent experience various physical and social complica-
tions faster and more severely than men who are drug depend-
ent.35 Thus, when women eventually enter substance abuse 
treatment, they typically present with a more severe clinical 
profile than men. Our findings on gender suggest that the app 
reached some people who were not as likely to attend formal 
services and who possibly would find it more problematic to 
seek out face-to-face services.

In contrast to expectations, we found similar substance use 
severity across groups. The importance of reducing/quitting 
score was also at a similarly high level in both groups (~9 of 10). 
Taken together with the large amount of persons who down-
loaded the app, this finding signifies that the app caught the 
attention of a considerable group who consider reducing or 
quitting cannabis use because they have a substantial related 
problem.36 Seeking out the app might have been a first step 
toward change. These users may not be sufficiently motivated 
to approach face-to-face–based services yet or may want to try 
to make changes on their own before eventually seeking con-
ventional treatment.

The mental distress and the perceived well-being scores also 
point to the problematic symptom level in the sample. Most 
respondents (74%) reported mental distress above the patho-
logical cut-off, and a corresponding 68% had scores in the 
clinical range of the well-being scale. The app group had a 
higher depressiveness score, corroborating previous findings in 
many large-scale studies and mental health surveys of a high 
prevalence of comorbid cannabis use and depression.6,37 
Seeking out face-to-face services is one way of breaking out of 

Figure 1.  Difference between groups in each well-being domain of  

the outcome rating scale (ORS; n = 236). The clinical cut-off is 6.3 

(below the cut-off is in the clinical range of well-being). The blue bars 

indicate the Cannabis Cessation Program group and the red bars the 

app group.
*P < .05, **P < .01.

Table 3.  Factors associated with well-being (n = 236).a

BETA (95% CI)b STANDARDIZED
BETA

P

Group and sociodemographic variables

  Group (beta for app group versus CCP) −1.9 (−3.8/−0.1) 0.1 .043

  Age −0.1 (−0.3/−0.0) -0.1 .013

Substance use variables

  Severity of dependence scale – cannabis 0.1 (−0.2/0.5) 0.0 .451

  Other substance use −0.1 (−0.6/0.4) 0.0 .593

  Self-efficacy of quitting 0.4 (0.0/0.8) 0.1 .047

Mental health

  Mental distress (HSCL-10) −7.6 (−9.1/−6.1) 0.8 <.001

Abbreviations: CCP, cannabis cessation program; HSCL, hopkins symptom checklist
aWell-being as measured with the outcome rating scale.
bMultiple linear regression with simultaneous entry of variables (the ‘enter’ method); unstandardized beta coefficient with 95% confidence interval (CI). The model 
explained 42% (R2) of the variance in well-being.
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isolation instead of trying to handle a problem alone. Thus, the 
lower depressiveness score in the CCP might be the result of an 
initiative to connect with others for support in the process of 
making lifestyle changes. By using the app only, participants 
miss the opportunity to form an alliance with a professional 
therapist and cannot benefit from the potential support and 
feedback from a face-to-face service.

The app group also had a 3.4-point worse well-being mean 
score, and the difference was especially large in the personal 
and interpersonal domains. Previous research has found base-
line ORS scores between 20 and 23 in samples with SUDs.38,39 
The app sample had even lower ORS scores, almost as low as 
in samples with a major depression diagnosis (mean 
ORS = 17).38 The high level of mental distress and correspond-
ingly low perceived well-being may have been motivating fac-
tors for contemplating behavior change and seeking out 
possible change strategies in the present sample, as has been 
seen in general SUD samples.40

In the multivariate regression analysis, the severity of the 
cannabis use was surprisingly not associated with well-being. 
After controlling for sociodemographic and severity variables 
(substance use and mental health), we found that the app group 
had an adjusted 1.9 lower well-being score. The strongest 
influence was mental distress; a one-point higher mental dis-
tress score resulted in a substantial 7.6 lower well-being score. 
The high level of mental distress corresponding with the 
reduced well-being seen in the app group suggest that these 
respondents did not have an insignificant problem. These find-
ings are somewhat worrying. In a face-to-face treatment, the 
therapist can follow-up on concurrent mental distress in the 
treatment process. Users of the app will hopefully contact face-
to-face–based services to obtain needed support if they do not 
achieve their goals by means of the app only.

Some of the respondents in the app group (35%) used the 
app as an add-on to face-to-face treatment. This proportion is 
much higher than that seen in an Australian study where only 
4% used the web-based application in combination with face-
to-face treatment.33 The high proportion in our study may be 
caused by an intentional recommendation in the CCP that 
using the app between face-to-face sessions might be useful.

Clinical implications

Our findings suggest that some users who sought out the app 
might have needed more support than an app can offer. SUD 
and mental disorders can mutually affect each other, and it is 
important to pay attention to both.41 The simplest implication 
is that there is a need to focus more on this concern in the app 
through a holistic approach to both SUD and mental health, in 
addition to giving information about where to seek help for 
these disorders. Furthermore, the majority of cannabis smokers 
in both groups also used nicotine, implying that it could be 
wise to address nicotine use in both forms of treatment.42

Concerning the content of the app, more interactivity might 
be needed, such as connecting support to the app, like a ques-
tion-and-answer, chat, or mentor function. Such a tool would 
make it possible to contact and communicate with a therapist 
to obtain relevant information and support. To enable person-
alized feedback on mental health, one possibility would be to 
have a questionnaire assessing mental health (e.g., the HSCL-
10) included in the app. During this study, it was included only 
as a separate link to the study questionnaire.

Methodological considerations

This study examined those who downloaded the app and did 
not include data on how much they actually used it. The usual 
caveat about the interpretation of causality in cross-sectional 
research must be kept in mind; with this design, we cannot tell 
whether the independent variables (e.g., mental distress) caused 
the reduced well-being seen in the sample. The CCP sample 
was recruited several years before the development of the app. 
However, we are not aware of any changes in treatment policy 
or cannabis use that may have contributed to biases due to the 
different data collection timeframes. As the app was developed 
some years after the CCP data collection, it is unlikely that the 
samples comprise some of the same respondents. However, we 
cannot rule out this possibility.

With regards to the gender difference between samples, we 
are not aware of any incentives of the CCP that favored men. 
Notably, one important recruitment area was the school sys-
tem, which shows equal gender representation. A recent 
Norwegian report found that health workers are more con-
cerned with the possible problems of female substance users 
when they approach treatment services.43 It has also been 
observed that women may be more likely to participate in sur-
veys than men.44 We cannot exclude that these or other con-
founding factors may partly explain the observed differences 
between our samples.

A small proportion of the original app dataset (30 of 185, 
16%) had SDS scores below the clinical cut-off. On its own, 
this finding could indicate that the app reached users with 
lower severity. However, a similar proportion (12%) in the 
CCP dataset also had SDS scores below the cut-off, although 
they perceived their cannabis use as problematic enough to 
participate in a CCP intervention. It seems possible to perceive 
having a cannabis-related problem even with SDS scores below 
the clinical cut-off, as previous studies have indicated.45 We did 
not include these individuals in our analyses because they did 
not meet our formal criteria of having a CUD. Because of the 
similar proportion excluded due to the severity score, including 
these respondents likely would not have altered our conclusion 
concerning the severity of cannabis use across groups.

Future studies should ask individuals who are receiving 
face-to-face treatment whether they have considered or tried 
the app for additional support.
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Conclusion

The cannabis users who downloaded the app and responded to 
the survey did not have a less severe cannabis-related problem 
than those attending a low-threshold, face-to-face, commu-
nity-based treatment service. To some degree, the app reached 
a broader segment of the cannabis-using population, as evi-
denced by the higher proportion of women. The app can be an 
alternative for those who are not prepared to seek treatment in 
formal healthcare services. However, the high level of depres-
sion and low well-being scores may imply that some users of 
the app might need additional support.
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