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PERSISTENCE OF CANNABIS DEPENDENCE

inTroducTion
The previous two chapters described the onset and course of cannabis dependence in 
frequent cannabis users from the general population. Chapter 5 reported the course of 
cannabis use frequency and quantity at each assessment among baseline dependent 
cannabis users (D+). This intermezzo provides more detail, showing cessation rates and 
the proportion of frequent users at both follow-ups (after 18 months T1 and 36 months 
T2). In addition, it provides the same data for those frequent cannabis users that were 
non-dependent (D-). Here, we distinguish eight dependence transition trajectories 
based on changes in the dependence status (non-dependent N or dependent D) 
during the three-year study period (Table 2). For example, a baseline nondependent 
cannabis user who fulfilled DSM-IV criteria for dependence for the first time at T2 is 
labelled NND. Results are for 465 participants with complete data at both follow-ups.

Frequent cannabis use and cessation
The majority of the participants remained frequent cannabis users, like our inclusion 
criteria at baseline defined as using cannabis on at least 12 days of the past four weeks: 
316 (68.0%) at T1 and 307 (66%) at T2 (Table1). Cannabis use cessation was defined 
as no cannabis use in the previous month and stating to have quit using cannabis 
altogether. At the first follow-up (T1), 26 participants (5.6%) had ceased using cannabis 
with 14 of these quitters still abstinent, at the second follow-up (T2). Another 23 T1 
infrequent users and 18 T1 frequent users had quit between T1 and T2. Altogether, 55 
(11.8%) participants were abstinent at T2.

Course of frequent cannabis use
During the three years of follow-up of the study, the average cannabis consumption of 
the study population decreased. Overall, this reduction was larger between baseline 
and the first follow-up (-5.2 days per four weeks P < .001; -0.2 joint per using day P < 
.001) than between the first and second follow-up (-2.1 days P < .001; -0.3 joints P = 
.001). Similar patterns were observed for baseline dependent frequent users (D+ T0-T1: 
-5.6 days P < .001 and -1.2 joints P < .001; T1-T2: -1.5 days P = .02 and -0.4 joints P = 
.008) and for baseline non-dependent frequent users (D- T0-T1: -4.8 days P < .001 and 
-1.1 joints P < .001; T1-T2: -2.6 days P < .001 and -0.2 joints P < .001). Table 2 shows 
the mean frequency and quantity of cannabis use for each assessment, for the total 
cohort, separately for baseline dependent (D-) and non-dependent (D+) frequent users, 
and for each transition trajectory. As discussed in Chapter 5, differences in cannabis 
use at follow-up between the D+ trajectories generally matched current dependence 
diagnoses, and were more explicit at T2 than at T1. For the D- trajectories, cannabis 
use differences at follow-up were small between the three incidence trajectories, but 
on average, stable non-dependent users (NNN) consumed less cannabis than people 
who sooner or later developed cannabis dependence. However, differences between 
the NNN and the intermittent (NDN) group were not statistically significant.

This overall decline in cannabis consumption corroborates findings showing that 
young adults tend to mature out of drug use [1]. However, given our observational 
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CHAPTER 5

study design, alternative explanations should be considered. First, a so called “testing 
effect” may have occurred, i.e. users may respond differently after they are sensitised 
by a detailed assessment of cannabis exposure. Indeed, cannabis use was assessed in 
detail, and at the final interview 5% reported their cannabis use had changed because 
of participation in the study. However, this explanation does not account for the larger 
decrease in cannabis use at the first follow-up (approximately -5 days, -1 joint per day) 
compared to the second follow-up (-2 days, -0.3 joint). As we included only frequent 
users at baseline, and the proportion of daily users decreased during the study, the 
steeper decrease from baseline to the first follow-up may be caused by a “ceiling 
effect”, i.e. daily users cannot use on more days but can only show a reduced or stable 
cannabis use frequency. While this argument does not apply for the number of joints 
per day, “regression towards the mean” may partly explain this observed decrease. 

Table 1 Frequent cannabis users and numbers quit at T1 and T2.

T2 past 4 week 
cannabis use

T1 past 4 week cannabis use

quit Totalfrequent ≥12days infrequent < 12 days

Frequent ≥12 days 294 4 9 307 (66.0%)
Infrequent <12 days 4 96 3 103 (22.2%)
Quit 18 23 14 55 (11.8%)
Total 316 (68.0%) 123 (26.5%) 26 (5.6%) 465 (100%)

Table 2 Mean frequency of cannabis use and joints per day, overall and by transition group.

n

mean past 4 weeks days of use mean number of joints per use day

T0 p T1 p T2 p T0 p T1 p T2* p

Total 465 22.4 17.3 15.1 3.4 2.2 1.9

Total D- 258 21.9 17.1 14.6 3.2 2.1 1.9
NNN 162 21.3 Ref 15.8 Ref 13.1 Ref 3.1 Ref 1.9 Ref 1.5 Ref
NND 33 23.1 .13 20.7 .01 17.8 .03 3.3 .64 2.5 .04 2.4 .005
NDD 30 23.7 .04 20.4 .02 17.4 .05 3.6 .31 2.7 .01 2.5 .003
NDN 33 22.2 .46 17.3 .44 15.9 .18 3.6 .28 2.4 .10 2.3 .008

Total D+ 207 23.0 17.4 15.9 3.6 2.4 2.0
DDD 58 24.0 Ref 18.9 Ref 18.7 Ref 4.0 Ref 2.9 Ref 2.7 Ref
DDN 37 22.3 .13 12.6 .005 10.9 .001 3.3 .21 1.8 .04 1.4 .001
DNN 84 22.5 .12 17.7 .48 14.6 .03 3.5 .20 2.4 .28 1.8 .005
DND 28 23.6 .71 19.6 .77 20.2 .52 3.3 .23 2.2 .26 2.3 .43

D- baseline non-dependent, D+ baseline dependent;
*1 missing value; Ref: reference group. NNN: stable non-dependence, NND: late onset 
dependence, NDD: onset stable dependence, NDN: intermittent dependence, DDD: 
persistent dependence, DDN: late non-persistent, DNN: stable non-persistent, DND: recurrent 
dependence. p-values for multinominal regression analyses comparing the different subgroup 
with the NNN and the DDD subgroups as reference groups within the D- and the D+ group.
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PERSISTENCE OF CANNABIS DEPENDENCE

Our study targeted rather intense cannabis users and in a rather extreme group the 
scores tend to be closer to the mean when tested again. However, we also observed 
a reduction of cannabis use between T1-T2, suggesting that regression to the mean 
does not fully explain our observations and that, on average, cannabis use typically 
decreases over time among young adults.

references
138 

 

Figure 1 Mean frequency of cannabis use and joints per day by transition group. 

 

  
NNN: stable non-dependence, NND: late onset dependence, NDD: onset stable dependence, NDN: intermittent 
dependence, DDD: persistent dependence, DDN: late non-persistent, DNN: stable non-persistent, DND: 
recurrent dependence.  

0
5

10
15

20
25

M
ea

n 
us

in
g 

da
ys

 p
as

t 4
 w

ee
ks

NNN NND NDD NDN DDD DDN DNN DND

T0 T1 T2

0
1

2
3

4

M
ea

n 
jo

in
ts

 p
er

 u
si

ng
 d

ay
s 

pa
st

 4
 w

ee
ks

NNN NND NDD NDN DDD DDN DNN DND

T0 T1 T2

figure 1 Mean frequency of cannabis use and joints per day by transition group. NNN: stable 
non-dependence, NND: late onset dependence, NDD: onset stable dependence, NDN: 
intermittent dependence, DDD: persistent dependence, DDN: late non-persistent, DNN: stable 
non-persistent, DND: recurrent dependence.

1. Brook J.S., Lee J.Y., Brown E.N., Finch S.J., 
Brook D.W. Developmental trajectories 
of marijuana use from adolescence to 

adulthood: personality and social role 
outcomes. Psychol Rep 2011; 108: 339-57.

d
ay

s
jo

in
ts

107

5


