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Hjärnan

Hjärna & nervsystemHjärnan är kroppens mest komplicerade 
organ. Hjärnan är alltid aktiv trots att vi inte är medvetna om det 
själva. Även i vila går omkring en femtedel av kroppens 
energiförbrukning åt till att försörja nervsystemet.En vuxen hjärna 
består av ungefär 100 miljarder nervceller som var och en kan stå i 
kontakt med 1000 andra celler. Exakt vilka kopplingar som etableras 
till våra signalbanor beror bland annat på vilken stimulans som 
hjärnan utsätts för under de första levnadsåren och senare i livet. 

En vuxen hjärna består av ungefär 100 miljarder nervceller som 
var och en kan stå i kontakt med 1000 andra celler. Exakt vilka 
kopplingar som etableras till våra signalbanor beror bland annat 
på vilken stimulans som hjärnan utsätts för under de första 
levnadsåren och senare i livet.  
Vad gör cannabis med mina hjärnceller? 



 

Nervceller kommunicerar med varandra 
 
 



Hjärnans utveckling 

Vikten av den nyfödda hjärnan är 350-400 gram, ungefär 10 
procent av kroppsvikten. Detta kan jämföras med den vuxna 
hjärnans ca 1,4 kg, vilket bara utgör ca 2 % av kroppsvikten. 



Utveckling av neurala nätverk 

Från 11 år börjar  hjärnans oanvända neurala nätverk att skäras 
bort. Endast de mest använda blir kvar för att bli en permanent 
del av den vuxna hjärnan, men sällan använda nät försvinner. 



Hjärnans mognad  (mature) 

NIDA 



Hjärnans mognad  i ungdomsåren 10

The brain continues to develop into adulthood
and undergoes dramatic changes during 
adolescence.
One of the brain areas still maturing during adolescence is the
prefrontal cortex—the part of the brain that enables us to assess
situations, make sound decisions, and keep our emotions and
desires under control.11 The fact that this critical part of an 
adolescent’s brain is still a work in progress puts them at
increased risk for making poor decisions (such as trying drugs
or continuing to take them). Also, introducing drugs during this
period of development may cause brain changes that have 
profound and long-lasting consequences.
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Blue represents maturing of brain areas.

Source: PNAS 101:8174–8179, 2004.

IMAGES OF BRAIN DEVELOPMENT IN 
HEALTHY CHILDREN AND TEENS (AGES 5–20) 

Addiction is a developmental disease—
it typically begins in childhood or adolescence.

NIDA 



Logiskt tänkande och social mognad 

Hypotetisk modell över 
utvecklingen av logiskt 
tänkande kontra psykosocial 
mognad. Trots att det logiska 
tänkandet når vuxen nivå vid 
16 års ålder fortsätter 
psykosociala förmågor, 
såsom impulskontroll, 
framtidsplanering  eller 
motstånd mot frestelser, att 
utvecklas in i tidig 
vuxenålder.  

Steinberg L. Risk taking in adol­es­
cence. New perspectives from brain 
and behavioral science. Curr Dir 
Psychol Sci. 2007;16(2):55-9. 



Cannabis (THC)  aktiverar CB1 receptorer i hjärnregioner 
associerade med kognitiva funktioner, koordination och motorik, 
mental health (psychosis) så väl som områden kopplade till 
beroende, beslutsfattande och omdöme (Framloben särskilt 
sårbar) 

THC skadar den unga hjärnan 

	

Främre	hjärnbarken	

	

Amygdala	

 

Hippocampus 

 

Lillhjärnan 



Främre hjärnbarken – frontalloben (NIDA)! 

	

Främre	
hjärnbarken	
	
(M	Ellgren)	

Utvecklingen av främre 
hjärnbarken från tonåren   
till 20-25 års-åldern utgör 
skillnaden i mognad    
mellan barn och vuxna! 



 

Ungdomar är mest utsatta 

Ålder 

% hos vilka 
ett beroende 
Debuterar 
vid en given 
ålder (enligt  
DSM-IV) 

[NIDA] 

De flesta debuterar  i unga år! 



Vad säger cannabisforskningen? 
  

Före 1990-talet mitt visste vi väldigt lite om hur 
cannabis påverkar hjärnans plasticitet både 

kemiskt och strukturellt 
(Forskningsdata baserade på marijuana  

med låga THC-halter)  
Först in på 2000-talet började vi få  

tillräckliga verktyg att ta reda på detta. 

Oslo den 2 april, 2016



Skadorna i hjärnan är kopplade till 
ålder vid drogdebuten 

 Deficits in mean total Frontal Assessment Battery (FAB) total score in early adolescent MJ use 
onset (EO, n=49), late adult onset (LO, n=55), and control groups (DFC, n=44) lower scores indicate 
impairment; adapted from Fontes et al., 2011) Lisdahl KM(1), Gilbart ER, Wright NE, Shollenbarger 
S. Front Psychiatry. 2013 Jul 1;4:53.  2013. 

Early Onset        Late Onset      Controls  



following pre-statistics processing was applied for each subject
using FEAT (FMRIB’s Software Library [FSL]): first 3 volumes de-
leted to account for magnetization stabilization, motion correc-
tion, B0 field map unwarping, slice-timing correction, non-brain
removal, spatial smoothing (with a 6-mm full-width half-max-
imum kernel), grand mean scaling, high-pass temporal filtering
(100 Hz) to remove correlations associatedwith slow trends scan-
ner noise and registration of all images to Montreal Neurological
Institute (MNI) 2 × 2 × 2 mm standard space.

Data Denoising
Noise correction procedure used was chosen to remove all major
sources of artifacts while preserving the integrity of the continu-
ous time series. IndependentComponentAnalysiswasused tode-
compose individual preprocessed 4D data sets into different
spatial and temporal components (http://fsl.fmrib.ox.ac.uk/fsl/
fslwiki/MELODIC). Independent components defined by ICA (FSL
MELODIC) were classified as noise using spatial and temporal
characteristics detailed in the MELODIC (FSL) manual (http://
www.fmrib.ox.ac.uk/fslcourse/lectures/melodic.pdf) and based
on previous methodological reports that describe identification
of individual sources of artifact (Kelly et al. 2010; Xu et al. 2014) re-
presenting headmotion (i.e., “rim-like” artifacts around the brain,
spikes in timeseries), scanner artifacts (i.e., slice dropouts, high-
frequency noise, field inhomogeneities), physiological noise (i.e.,
respiration, cardiac frequencies, white matter signal, ventricular/
cerebrospinal fluid fluctuations, frontal air cavities, ocular struc-
tures). Signal from noise components were regressed (subtracted
out) from the preprocessed data. Two CUDs and one HC were
excluded from the study because motion correction output
showed more than 1.8 mm of movement (translation) or >50% of
the ICA components were identified as movement related (e.g.,
“rim-like” artifacts around the brain, spikes in timeseries).

ROI Selection and Seed Generation
To examine longitudinal changes in resting functional connect-
ivity in networks known to mediate self-regulatory control, we
examined functional connectivity of 5 anterior cingulate (ACC)
networks defined inKelly et al. (2009): caudal, dorsal, rostral, peri-
genual, and subgenual ACC. A spherical seed with 3.5 mm radius
was placed at each seed (Kelly et al. 2009; Camchong et al. 2011).
We extracted the time series from these seeds for each partici-
pant by computing the mean intensity for all voxels within the
seed region for each timepoint in the denoised residual data.

Resting-State Individual-Level Analysis
The average time series was extracted for each ACC seed for each
participant in each group. A multiple regression analysis on the
denoised data was performed between the extracted average
timeseries from the seed and all voxels in the brain. This gener-
ated a map with a correlation coefficient (r) for each voxel, for
each individual, for each seed, for both Time 1 and 2. Correlation
coefficients (r) were transformed to standardized z values. Result-
ing standardized z-maps showed the degree of correlations with
the corresponding ACC seed averaged time-series for each seed
for each participant for both Time 1 and 2.

Group-Level Analyses

Interaction (Group × Time) Effects—Whole-Brain Analysis
To investigate whether CUD and HC had different trajectories of
functional connectivity change across time, we conducted a
mixed-effects analysis of variance (ANOVA; whole-brain ana-
lysis) using AFNI (3dLME). ANOVA examined: main effects of

Group (CUD vs. HC), main effects of Time (Time 1 vs. Time 2)
and interaction effects (Group × Time). Analysis of variance
(ANOVA) was conductedwith andwithout age, alcohol, and nico-
tine use as covariates. A threshold/cluster method derived from
Monte Carlo simulations (AlphaSim, AFNI) was applied to the
t-statistics map to control for false-positive findings. Monte
Carlo simulations (1000 iterations) accounted for the full-width
half-maximum Gaussian filter (6 mm FWHM; 3dFWHMx) and
with a connectivity radius of 7.1 mm. On the basis of these simu-
lations, the family-wise α of 0.025 was preserved with an a priori
voxel-wise probability of 0.005 and 3-dimensional clusters with a
minimum volume of 2352 µL. Clusters that showed a significant
interaction and survived correction for multiple comparison
were identified (Figs 1A and 2A) and used as masks from which
individual z-scores were extracted for line graphs (Figs 1B and 2B)
and for exploration of functional connectivity correlates.

Exploration of Cumulative Effects of Cannabis—Whole-BrainAnalysis
To investigate the cumulative effect of cannabis use on ACC
functional connectivity. We conducted an ANOVA comparing
functional connectivity collected at Time 2.We focused on exam-
ining differences at the Time 2 scan (“endpoint”;Wang andDuan,
in preparation) because it represents cumulative effects on brain
functional connectivity related to cannabis use during the

Figure 2. (A) Three-dimensional MNI brain with slices cut at x =−12 y = 9, z = 11
showing regions with lower functional connectivity in adolescents with CUD
than HC: (1) caudal ACC (red cluster) and (2) left SFG (BA 10; green cluster). (B)
Line graph showing trajectory of functional connectivity from Time 1 scan to
Time 2 scan for the CUD (purple line) and HC (green line) groups. HC had
significant increase in functional connectivity across time (P = 0.003), CUD did
not. CUD showed significantly lower functional connectivity than HC at Time 2
(P = 0.006).

Figure 1. (A) Three-dimensional MNI brain with slices cut at x =−12 y = 9, z = 43
showing regions with lower functional connectivity in adolescents with CUD
than healthy controls HC: (1) caudal ACC (red cluster) and (2) left DLPFC (BA 9;
green cluster). (B) Line graph showing trajectory of functional connectivity from
Time 1 scan to Time 2 scan for the CUD (purple line) and HC (green line)
groups. CUD had significant decrease in functional connectivity across time
(P = 0.040), HC did not. CUD showed significantly lower functional connectivity
than HC at Time 2 (P = 0.016).
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Ungdomar som använder cannabis (CUD) får med tiden 
tydligt försämrad  funktionell  konnektivitet 

(förbindelsen/anslutningen) mellan vitala strukturer i 
hjärnan  

lifetime and during the interscan interval. A threshold/cluster
method derived from Monte Carlo simulations (AlphaSim,
AFNI) was applied to the t-statisticsmap to control for false-posi-
tive findings. Monte Carlo simulations (1000 iterations) ac-
counted for the full-width half-maximum Gaussian filter (6 mm
FWHM; 3dFWHMx) and with a connectivity radius of 7.1 mm. On
the basis of these simulations, the family-wise α of 0.025 was
preserved with an a priori voxel-wise probability of 0.005 and
3-dimensional clusterswith aminimumvolume of 3928 µL. Clus-
ters that survived correction for multiple comparison were iden-
tified (Figs 1A, 2A, and 3A) and used as masks from which
individual z-scores were extracted for line graphs (Figs 1B, 2B,
and 3B) and for exploration of functional connectivity correlates.

Cannabis Use Prediction During Scanning Interval Using Baseline
Functional Connectivity Measures
To investigate whether functional connectivity at Time 1 can be
used to predict subsequent cannabis use (between Time 1 and 2),
cannabis use during the interscan interval (number of days of
cannabis use between Time 1 and Time 2) was subjected to hier-
archical regressions. The regression model entered lifetime sub-
stance use at Time 1 (cannabis and alcohol) on step 1, covariates
on step 2, and functional connectivity strength at Time 1 within
identified clusters that showed significant functional connectiv-
ity differencesbetweenCUDandHC (Table 2) onstep 3. Covariates
included full-scale IQ and age at Time 1.

Exploratory Analyses
Given that chronic cannabis use may have long-term adverse ef-
fects on brainmaturation (Meier et al. 2012), we exploredwhether

amount of cannabis use could predict ACC functional connectiv-
ity. We assessed the influence of cannabis use during the
interscan interval on functional connectivity at Time 2 using
hierarchical regressions, in clusters showing significant func-
tional connectivity differences at Time 2. The regression model
entered Time 1 functional connectivity (for each of the 3 clusters
identified in Table 2) on step 1, age at Time 1 step 2, and substance
use on step 3. Substance use included cannabis use and alcohol
use during interscan interval and cumulative lifetime cannabis
and alcohol use.

Because adolescence is a sensitive period of cognitive devel-
opment, we explored the relationship between cannabis use
and intelligence measures. We assessed the influence of canna-
bis use during the interscan interval on cognition (WASI full-
scale IQ) at Time 2 above and beyond IQ at Time 1, by conducting
hierarchical regressions. The regressionmodel entered Time 1 IQ
scores on step 1, age at Time 1 on step 2, and substance use on
step 3. Substance use regressors were same as above.

Given that ACC is known tomediate cognitive function, we ex-
plored the relationship between cannabis use and ANT (Attention
Network Task) performance by conducting similar hierarchical re-
gression analysis as above using ANT performance (reaction time
and accuracy) as dependent variables.

Results
Group ×Time Interaction

Mixed-effect ANOVA revealed 2 significant interactions (1) be-
tween caudal ACC and dorsolateral prefrontal cortex (DLPFC, BA
9; Fig. 1) and (2) between caudal ACC and SFG (BA 10; Fig. 2;
Table 2). Interactions were significant “before” (DLPFC: F = 6.43,
P = 0.014; SFG: F = 7.35, P = 0.009) and “after” (DLPFC: F = 14.13,
P = 0.00039; SFG: F = 9.48, P = 0.003) correcting for the effects of
age, alcohol use, and nicotine use.

CUD: Functional Connectivity Decrease Across Time
Within-group repeated-measures t-test on extracted z-scores
(from Table 2 clusters) revealed that CUD (not HC) had a signifi-
cant decrease (P = 0.04) in functional connectivity between cau-
dal ACC and DLPFC (BA 9) from Time 1 to Time 2 (Fig. 1B).

HC: Functional Connectivity Increase Across Time
Within-group repeated measures t-test on extracted z-scores re-
vealed that HC (not CUD) had a significant increase in functional
connectivity between caudal ACC and SFG (BA 10) (P = 0.003) from
Time 1 to Time 2 (Fig. 2B).

Cross-sectional Exploratory Findings—Cumulative
Effects of Cannabis on Functional Connectivity

ANOVA on Time 2 z-maps for each ACC seed (correcting for Time
1 functional connectivity) revealed thatwhen comparedwith HC,
CUD had lower functional connectivity between caudal ACC seed
and same 2 frontal regions identified above: dorsolateral pre-
frontal cortex (DLPFC; BA 9) (P = 0.016; Fig. 1A) and SFG (Brodmann
area: BA 10) (P = 0.006; Fig. 2A). In addition, results showed that
lower functional connectivity between caudal ACC and orbito-
frontal cortex (OFC) at Time 2 in CUD when compared with HC
(OFC; BA 11) (P = 0.006; Fig. 3A) (Table 2 bottom row). A separate
analysis of variance did not find significant group differences
within these clusters at Time 1. Functional connectivity differ-
ences remained significant after controlling for alcohol and nico-
tine abuse.

Table 2 MNI coordinates of clusters (bolded) in which resting
functional connectivity of bilateral caudal ACC seed (Kelly et al. 2009;
Camchong et al. 2011) showed a significant Group (adolescents with
cannabis use disorder “CUD” vs. HCs) × Time (Time 1 vs. 2) interaction

Hemisphere BA x y z

Dorsolateral prefrontal cortex Left 9 −23 37 42
Superior frontal cortex Left 10 −9 67 10
OFC Left 11 −12 42 −19

Exploratory analysis showed that CUD showed lower functional connectivity than
HCs at Time 2 (correcting for Time 1) between caudal ACC and regions that
showed a significant interaction as well as between caudal ACC and OFC.

Figure 3. (A) Three-dimensional MNI brain with slices cut at x =−12 y = 9, z =−16
showing regions with lower functional connectivity in adolescents with cannabis
use disorder (CUD) than HC: (1) caudal ACC (red cluster) and (2) left OFC (BA 11;
green cluster). (B) Line graph showing trajectory of functional connectivity from
Time 1 scan to Time 2 scan for the CUD (purple line) and HC (green line)
groups. CUD showed significantly lower functional connectivity than HC at
Time 2 (P = 0.006).

Longitudinal Effects of Cannabis Camchong et al. | 5

 at U
ppsala U

niversitetsbibliotek on M
arch 9, 2016

http://cercor.oxfordjournals.org/
D

ow
nloaded from

 

Cerebral Cortex, 2016 
Adverse Effects of  Cannabis on Adolescent Brain Development: A 
Longitudinal Study 
Jazmin Camchong1, Kelvin O Lim1,2 and Sanjiv Kumra1 



Långvariga hjärnskador av Cannabis 
(bekräftade med hjärnavbildningsstudier) 

Främst unga är i risk… 
(1) Försämrad kognition (sänkt IQ)           
(2) Försämrad motorik/koordination  
(3) Psykisk ohälsa (Psykosrisk)               
(4) Beroende 

Vad säger den samlade forskningen idag? 

Wayne Hall Addiction. 2014 Oct 7. 



Cannabis & schiz. påverkar hjärnans  
struktur  

Förändring av formen hos striatum 
(en region associerad med eufori 
och beroende men också med 
schizofreni). Områden där den grå 
substansen minskar (blå)  
och områden där den ökar (röd) 
 
A: Kontr.-Cannabis vs Kontr.-ren 
B: Scz-ren vs Kontr.-ren 
C: Scz-Cannabis vs Scz-ren 
 
MJ Smith et al.: Schizophrenia Bulletin 
vol. 40 no. 2 pp. 287–299, 2014  
 
Vad beror volymförändringen på? 



Försämrad koordination 
 

Aktivering av CB1 receptorer i gliaceller (mikroglia) ligger 
bakom en försämrad funktion i cerebellum (lillhjärnan) som fås 

vid upprepat intag av cannabis. 
Laura Cutando et al. 2013 J Clin Invest 123:2816-2831. 

Flera inblandade i två nyzeeländska 
flygolyckor, 2010 och i januari i 
2014, hade spår av cannabis i 
blodet. Utredarna kan inte med 
säkerhet säga att intag av hasch eller 
marijuana orsakade olyckorna, men 
uttrycker stor oro. (TT) 

“Marijuana use was a contributing cause to a fatal plane crash in the 
Northwest Territories 18 months ago, says the Transportation Safety 
Board”. 



    Cannabis: motorik och koordination 
Datorsimulerad bilkörning   

 
 

Aktivering av CB1 receptorer i gliaceller (mikroglia) 
ligger bakom en försämrad funktion i cerebellum 

(lillhjärnan) som fås vid upprepat intag av cannabis. 
Laura Cutando et al. 2013 J Clin Invest 123:2816-2831. 



Cannabis påverkar hjärnans struktur  

Volymen av den grå substansen minskar hos de 
de som frekvent använder cannabis jämfört 
med de som bara röker tillfälligtvis 
 
Battistella et al.: Neuropsychopharmacology (2014) 39, 2041–
2048. Long-term effects of  cannabis on brain structure.  
 
  

at P¼ 0.09. The effect size measured by Cohen’s d was large
(d41) in each significant comparison. The results for the
other four regions are presented in the Supplementary File S1.

DISCUSSION

Our study demonstrates a pattern of gray matter volume
changes in a group of regular cannabis users compared with
a group of occasional ones. Regular users exhibit a decrease
in gray matter (GM) volume in the medial temporal cortex,
temporal pole, parahippocampal gyrus, left insula, and
orbitofrontal cortex. These changes strongly correlate with
the monthly frequency of cannabis use in the 3 months
before inclusion in the study. We chose the preceding
3-month period as the period of interest because the
participants’ cannabis use during this length of time is
representative of their usual cannabis use. Three clusters in
the cerebellum show the opposite behavior, with increased
GM volume. We also show that the age of onset of cannabis
use is correlated with the magnitude of gray matter volume
reduction in the cerebral hemispheres. Specifically, signi-
ficant gray matter atrophy can occur either with a heavy
cannabis consumption independent of the age of first use
or with recreational consumption that started during
adolescence (before the age of 18).

Our finding corroborates several animal studies (Burns
et al, 2007; Downer et al, 2001; Lawston et al, 2000), adding

evidence that the duration of exposure to cannabis is indeed
associated with localized volume reduction in regions rich in
CB1 receptors, correlating with the amount of cannabis used.

The progression of a long-term exposure to drugs toward
the development of substance use disorders and addicted
behaviors is often associated with deficits in decision
making (Koob and Volkow, 2010; Wiers et al, 2007). FMRI
demonstrates altered brain activity in core regions linked to
the motivational and affective aspects of decision making
(Cousijn et al, 2012; Vaidya et al, 2012), mainly in the
ventromedial prefrontal (VMPFC) and orbitofrontal cor-
tices and insula. In this regard, it has been demonstrated
that substance-dependent individuals and patients with
VMPFC lesions exhibit similar behaviors that lead them to
make similar decisions in real life, preferring choices that
bring immediate benefits even if coupled with negative
consequences (Bechara and Damasio, 2002).

In our study, we complement the functional evidence of
altered activity in nodes related to decision making by
showing in regular cannabis users a decrease in gray matter
volume in the insula, orbitofrontal cortex, and precuneus,
regions that are part of the motivational and affective
components of this network.

This observation supports and extends the conclusions
about compromised activity in the Salience Network nodes
(Seeley et al, 2007) described in occasional cannabis users
following the smoking of a single joint of cannabis

Figure 2 (a) Correlation between the modulated gray matter intensity at the center of gravity of the significant clusters and the monthly frequency of
joints smoked during 3 months before inclusion in the study. Lines represent the fitting of the distribution of the values. Pearson’s correlation coefficient and
P-value are shown at the bottom of each plot. (b) Mean GM volume across the four subgroups (Occasional late, Occasional early, Regular late, Regular
early). Whiskers represent 95% confidence interval, horizontal lines represent significant comparisons and stars the significance level (Po0.05).

Long-term effects of cannabis on brain structure
G Battistella et al

2045

Neuropsychopharmacology



Vad vet man om cannabis och IQ? 
Den longitudinella studien i Dunedin 

Age Year Numb
er 

Percent 

Birth 1972-73 

3 1975-76 1,037 100% 

5 1977-78 991 96% 

7 1979-80 954 92% 

9 1980-82 955 92% 

11 1983-84 925 90% 

13 1985-86 850 82% 

15 1987-88 976 95% 

18 1990-91 993 97% 

21 1993-94 992 97% 

26 1998-99 980 96% 

32 2004-05 972 96% 

38 2010-12 957 95% 

En framåtblickande studie av 1.037 
ungdomar (på Nya Zeeland) som följts 
sedan 3-4 års åldern och sedan c:a vartannat 
eller vart tredje år har följt upp med 
intervjuer upp till 38 års åldern. De testades 
med avseende på IQ i 13-års åldern (1985 – 
1986) och sedan när de fyllt 38 år (2005 – 
2006). Från 18-årsåldern diagnostiserades 
de för cannabisberoende. 
Madeline H Meier et al., PNAS 2012 



McClure EA, Lydiard JB, Goddard SD, Gray KM. Objective and 
subjective memory ratings in cannabis-dependent adolescents.  
Am J Addict. 2014 Nov 6. 

•  Endast 10% uppger att de har allvarliga minnesförluster 
 
•  De som uppgav “allvarliga minnesproblem” skiljde sig inte  
    i minnestester från de som uppgav “inga problem” 
 
•  Minnesfunktionen påverkades av cannabis beroende på både 
    dos och tidslängden för användning  
    

Man märker det inte själv!  



Belöningssystemet

FC: Frontal cortex
NAcc: Nucleus accumbens
VTA: Ventral tegmental area

Amfetamin 
Kokain  
Ecstasy 

Khat 
Mefedron 

Alkohol 
Cannabis 
Nikotin 
Opiater 

Dopamin 



Även cannabis påverkar alltså 
dopaminsystemet i hjärnan…som andra 

droger 
Vilket är av betydelse för utveckling av beroende 

(NIDA) 



Försämrar förmågan att uppleva 
belöning… 

Nora Volkow (NIDA, USA): 
Frekventa marijuana rökare svarar sämre på  

Stimulering av dopaminfrisättning 
(PNAS 014 Jul 29;111(30):E3149-56) 



Beroende av Marijuana eller Alkohol 
 5-6 gånger högre risk om man börjar före 14  

2011 National Survey Drug Use and Health, NSDUH Sept 2012 

Age at first use and abuse/dependence as adult  

Less 15 yr 

Less 15 yr 

18+ yr 
18+ yr 



          ”Lättare droger” gör hjärnan                     
känslig för de ”tyngre” 

Vägen till tyngre droger Rökning >>Heroin 
  

Cigaretter 

Alkohol 

Dr Judith Myles, Bristol, UK 

Amfetamin 

Heroin  

Cannabis 



Ungdomar ersätter alkohol med 
cannabis? 

!  Nästan alla som använt cannabis dricker också 
alkohol (98 %). 

!  Alkoholkonsumtionen är högre bland de som 
använt cannabis. 
!  3 liter bland de som inte använt cannabis 
!  5 liter bland de som testat cannabis 
!  13 liter bland de som använt cannabis 20+ ggr  

!  Andelen som använt cannabis ökar inte bland de 
som inte dricker alkohol (CAN, Sthlm, Sverige). 

 



De som röker frekvent använder 
också cannabis 

ADICCIONES, 2015 · VOL. 27 NO. 1
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M. Carmen Míguez and Elisardo Becoña

There was a higher percentage of participants who had 
used cannabis at least once (Table 2) among the smokers 
(25.9%) than among the non-smokers (0.8%) (Ƶ2 (1) = 
223.25, p < 0.001). In this case there were no daily users. The 
percentage of participants who tried cannabis (Figure 2) is 
higher among daily smokers (27.9% of the daily smokers, as 
against 4.5% of the occasional smokers and 0.4% of the non-
smokers). Likewise, there was a higher percentage of parti-
cipants who had used cannabis at least once among alcohol 
users (Table 3) for each one of the drinks assessed (p < 0.001). 

Tobacco and alcohol use and problem gambling
The results indicated that 85.3% of the participants be-

longed to the “non-gambler” category, 10.1% to that of 
“at risk gambler” and 4.6% to that of “problem gambler” 
(Table 1). A significant association (p <.001) was found be-
tween type of gambler and smoker status (“non-smoker” vs. 
“smoker”) and drinker status (“non-drinker” vs. “drinker”). 
The percentage of smokers in the “non-gambler” group 
was 4.2%; among “at-risk gamblers” it reached 9.5%; and 
in the “problem gambler” group it peaked at 22.7%. Thus, 
the percentage of smokers in the “problem gambler” cate-
gory is double that in the “at-risk gambler” category and in 
this latter category it is again twice than that found in the 
“non-gambler” category. Thus, the percentage of smokers is 
four times higher in the “problem gambler” category than 
in the “non-gambler” one (Table 2). 

Table 1.
Characteristics of sample 

n %

Gender

Male 797 55.1

Female 650 44.9

Tobacco use

At least once 397 27.4

Daily smokers 81 5.6

Weekly smokers 105 7.3

Alcohol use

Beer weekly 98 6.8

Wine weekly 67 4.6

Spirits weekly 74 5.1

Cannabis use

At least once 32 2.2

Gambling

Non-gambler 1234 85.3

At-risk gambler 147 10.1

Problem gambler 66 4.6

Table 2. 
Relationship between use of tobacco and alcohol, cannabis and 
gambling (%)

Smoker Non-
smoker r2 Cramer’s 

V

Alcohol use

Beer 205.70*** .38***

No 54.3 95.5

Yes 45.7 4.5

Wine 68.86***  .22***

No 76.5 96.5

Yes 23.5 3.5

Spirits 240.25***  .41***

No 58.0 97.1

Yes 42.0 2.9

Cannabis use  223.13*** .39***

No 74.1 99.2

Yes 25.9 0.8

Gambling 45.40***  .18***

Non-gambler 4.2 95.8

At-risk gambler 9.5 90.5

Problem gambler 22.7 77.3

***p<  .001

Figure 1. Percentage of weekly alcohol consumers for  
different beverages, according to smoking frequency

Figure 2. Use of cannabis at least once (%)  
according to smoking frequencyUse of  cannabis at least once (%) according to smoking frequency 
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but less is known about complications affecting other specified body systems. We
report and analyze 35 recent remarkable cardiovascular complications following
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Methods and ResultsMethods and Results In France, serious cases of abuse and dependence in
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reports of cardiovascular complications related to cannabis use collected by the
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men (85.7%) and of an average age of 34.3 years. There were 22 cardiac
complications (20 acute coronary syndromes), 10 peripheral complications (lower
limb or juvenile arteriopathies and Buerger‐like diseases), and 3 cerebral
complications (acute cerebral angiopathy, transient cortical blindness, and spasm
of cerebral artery). In 9 cases, the event led to patient death.

ConclusionsConclusions Increased reporting of cardiovascular complications related to
cannabis and their extreme seriousness (with a death rate of 25.6%) indicate
cannabis as a possible risk factor for cardiovascular disease in young adults, in
line with previous findings. Given that cannabis is perceived to be harmless by the
general public and that legalization of its use is debated, data concerning its
danger must be widely disseminated. Practitioners should be aware that cannabis
may be a potential triggering factor for cardiovascular complications in young
people.
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Abstinent CUD were recruited from treatment settings for
chemical dependency in the Minneapolis and St. Paul metro
areas. Upon study recruitment abstinent CUD had an average of
7 days of having completed treatment at the Time 1 scanning ses-
sion. Adolescents were selected who reported cannabis as their
drug of choicewith significant cannabis exposure (>50 exposures
to cannabis; age of cannabis use onset M = 13 ± 2.2; range 8–18
years old), and who did not meet lifetime criteria for abuse or
dependence of other illicit drugs with the exception of alcohol
abuse or nicotine dependence. HC were recruited from the
same geographic area through flyers andword ofmouth to closely
match the patient group on age, sex, and handedness.

Diagnostic Screening

Substance use disorder diagnosis wasmade using the Structured
Clinical Interview for DSM-IVAxis I Disorders at both timepoints.
Exclusion criteria for all subjects included any contraindication
to MRI, positive pregnancy test, history of a DSM-IV diagnosis of
mental retardation, neurological disorder and head injury with
loss of consciousness (>30 s) or neurological illness. MRI scans
were examined by a neuro-radiologist to exclude any gross ana-
tomical abnormalities,which also served as anexclusion criterion.
CUD inclusion criterion: current DSM IV dependence on cannabis.
HC inclusion criteria: no current orpast “DSM-IV”diagnosis.HCex-
clusion criteria: prior or current treatmentwith psychotropicmed-
ications, history of psychological counseling, history of >5 lifetime
exposures to any illicit drug, and/or history of schizophrenia.

We excluded CUD subjects with a lifetime diagnosis of bipolar
disorder or a schizophrenia-spectrum disorder and/or patients
who were either depressed (Hamilton Depression Rating Scale,
Williams 1988) or anxious (Hamilton Anxiety Rating Scale,
Bruss et al. 1994) at baseline. To enhance program retention, 5
of 22 CUD subjects had been prescribed psychotropic medication
to target irritability, affective dysregulation or sleep disturbance
(Depakoate, Aripiprazole, Quetiapine) at the time of scanning.

The modified Time-Line Followback (Sobell and Sobell 1996)
was administered to all subjects at 3 timepoints (baseline at treat-
ment completion, 9 and 18 months after study entry) to obtain
detailed information regarding cannabis use: age at first use,
time since last use in days, average frequency of use measured
as average days of use per month, duration of regular use in
months and estimated cumulative lifetime dose (i.e., number of
days of use).

All subjects had MRI data at 2 timepoints (at baseline and 18
months after study entry; days between scans: M = 553.3 ± 130.2).
Additionally, subjectswere administered demographic, substance
use history, and clinical and neuropsychological assessments at
each timepoint (Table 1). Urine toxicology tests were performed
on the day of the MRI scan using the K012B 12 Panel Drug Screen
Test from Drug Test Systems (Dover, NH, USA) to confirm self-
report of drug use. Subjects that tested positive after urine test
were not scanned that day. At the second MRI scan visit 7 CUD
had sustained abstinence and 15 resumed to cannabis use (num-
ber of days using cannabis between scans: M = 471.8 ± 202.9).

Intelligence and Executive Functioning Metrics
The Weschler Abbreviated Scale of Intelligence (WASI, Weschler
1999) was administered to all subjects to estimate general intelli-
gence at both timepoints. The Attention Network Test (ANT Fan
et al. 2002), which assesses 3 aspects of attention (alerting, or-
ienting, and executive attention) was administered to all partici-
pants at each timepoint. A description of this task has been
detailed in Fan et al. (2002).

Imaging Data Acquisition

At both timepoints, all participants underwent a 6-min resting-
state fMRI scan and were instructed to be as still as possible, keep
their eyes closed and stay awake. Images were collected using a
Siemens TIM Trio 3T scanner (Erlangen, Germany). Sequence para-
meters: gradient-echoecho-planar imaging (EPI) 180 volumes, repe-
tition time (TR) = 2 s, echo time (TE) = 30 ms, flip angle = 90°, 34
contiguous AC–PC aligned axial slices with an interleaved acquisi-
tion, voxel size = 3.4 × 3.4 × 4.0 mm, matrix = 64 × 64 × 34. Partici-
pants were debriefed at the end of the scan to determine whether
they had stayed awake. A high-resolution T1-weighted anatomical
image was acquired using a magnetization prepared rapid
gradient-echo sequence. A field map acquisition was collected
and used to correct the fMRI data for geometric distortion caused
by magnetic field inhomogeneities (TR = 300 ms, TE = 1.91 ms/
4.37 ms, flip angle = 55°, voxel size = 3.4 × 3.4 × 4.0 mm).

FMRI Imaging Analysis

Individual-Level Analyses
All individual-level analyses were conducted using procedures
reported in our previous study (Camchong et al. 2014). The

Table 1 Demographics for adolescents with CUD and HC

Time 1 Time 2

CUD (N = 22) HC (N = 43) CUD (N = 22) HC (N = 43)

Gender (% females) 36.4% 46.5% – –

Mean age (SD) 17.0 (2.0) 15.9 (2.9) 18.6 (2.0) 17.4 (2.9)
Parental SES 2.1 1.9 – –

Number of months between MRI scans 19.2 (3.2) 17.5 (4.6)
WASI full scale IQ*** 99.4 (14.4) 116.4 (8.8) 102.2 (15.2) 119.0 (9.8)
Mood* 13.6% 0 31.3% 6.5%
Externalizing*** 36.4% 0 – –

Anxiety 13.6% 2.3% 4.5% 2.3%
Nicotine*** 45.5% 0 54.5% 0
Lifetime alcohol (SD)*** (number of days used) 203.68 (257.15) 2.23 (7.50) 372.95 (349.36) 15.70 (44.37)
Lifetime cannabis (SD)***(number of days used) 1049.86 (637.55) 0 1202.45 (604.49) 12.32 (59.31)

*Significant differences between groups: CUD and HC, P < 0.05.
***Significant differences between groups: CUD and HC, P < 0.001.
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Jazmin Camchong et al., Cerebral Cortex, Febr. 2016 



Source:  MA ElSohly, NIDA  Marijuana Project, POTENCY MONITORING PROGRAM 
QUARTERLY REPORT NUMBER 119 REPORTING PERIOD: 09/16/2012 - 12/15/2012 
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“If  Marijuana Were Legal I Would Be More Likely to Use It.” 
(Percent of  High School Students Reporting They Agree Strongly or Somewhat, 2012) 
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Ökad tillgänglighet ger ökad användning   



 
SOURCE: SAM HSA.gov, National  Survey on Drug Use and Heal th 2012 and 2013 
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USA  -  Ökad användning vid legalisering!  



 
 

Denver/Colorado: Ökad användning i 
trafiken  

DUID = Drug Use Influencing Driving 

TheLegalization of  Marijuanain Colorado: TheImpact Vol.3 Preview 2015 



Högre andel användare i vissa stater: 
 

The Legalization of Marijuana in Colorado:  The Impact Vol. 3 Preview 2015 
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SOURCE: SAMHSA.gov, National Survey on Drug Use and Health 2012 and 2013 
 
 

 
SOURCE: SAMHSA.gov, National Survey on Drug Use and Health, 2006-2013 
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En utmaning för trafiksäkerheten: 
 Marijuana involvement in drivers who died within 1 hour of a crash 

Salomonsen-Sautel S, Min SJ(2), Sakai JT, Thurstone C, Hopfer C. Trends in fatal motor 
vehicle crashes before and after marijuana commercialization in Colorado. Drug Alcohol 
Depend. 2014 Apr 23. 

Non-medical marijuana states 

Colorado 
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NOTE: THE NUMBER OF DUID ARRESTS IS NOT REFLECTIVE OF THE TOTAL NUMBER OF 
PEOPLE ARRESTED FOR DRIVING UNDER THE INFLUENCE WHO ARE INTOXICATED ON 
NON-ALCOHOL SUBSTANCES. IF SOMEONE IS DRIVING BOTH INTOXICATED ON 
ALCOHOL AND INTOXICATED ON ANY OTHER DRUG (INCLUDING MARIJUANA), 
ALCOHOL IS ALMOST ALWAYS THE ONLY INTOXICANT TESTED FOR. A DRIVER WHO 
TESTS OVER THE LEGAL LIMIT FOR ALCOHOL WILL BE CHARGED WITH DUI, EVEN IF HE 
OR SHE IS POSITIVE FOR OTHER DRUGS. HOWEVER, WHETHER OR NOT HE OR SHE IS 
POSITIVE FOR OTHER DRUGS WILL REMAIN UNKNOWN BECAUSE OTHER DRUGS ARE 
NOT OFTEN TESTED FOR.  

 
 *THE NUMBER OF DUID ARRESTS IN WHICH MARIJUANA WAS MENTIONED REFLECTS 

ANY DUID ARREST WHERE POSSIBLE MARIJUANA INTOXICATION IS MENTIONED BY 
THE OFFICER IN THE REPORT AND IS NOT NECESSARILY INDICATIVE OF LEGAL 
INTOXICATION. 

 
SOURCE: Denver Police Department, Traffic Investigations Bureau via Data Analysis Unit 
  

Droger I trafiken I Denver (100% ökning): 
 

TheLegalization of  Marijuanain Colorado: TheImpact Vol.3 Preview 2015 



 

Barn under 5 år som drabbas av marijuana 
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Total Liters of Alcohol Sold in CO 

Source:Colorado Department of Revenue 
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Source: National Incident-Based Reporting System 

Reported Crimes Denver 

# 

Year 



Fatalities in Colorado, September 2015 


