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Abstract

Research on adolescent cannabis withdrawal and factors that
perpetuate these symptoms is limited. Marijuana frequency was
hypothesized to predict withdrawal symptoms. Psychological dys-
regulation was examined as a moderator. Frequency of marijuana
use, related consequences, and psychological dysregulation was
assessed in 123 high school students. High frequency marijuana
use was found to significantly predict cannabis withdrawal symp-
toms and psychological dysregulation arose as a moderator. Trait
dysregulation further complicates the experience of withdrawal in
high frequency marijuana use. Understanding the role of affective,
behavioral, and cognitive dysregulation in the perpetuation of sub-
stance use can better inform relapse prevention efforts.

Introduction

High frequency marijuana use is associated with a variety of neg-
ative outcomes in adolescents - such as cannabis withdrawal. While
experiences specific to adolescent cannabis withdrawal remain un-
der represented in research, evidence has supported these symptoms
within adult samples [1-8]. This motivated the addition of cannabis
withdrawal as a substance induced disorder in the fifth edition of
the Diagnostic Statistical Manual [9]. Cannabis withdrawal includes
symptoms related to aggression, anxiety, depression, physical discom-
fort, psychomotor agitation, as well as disturbances in sleep and appe-
tite. These symptoms need to be further investigated in youth because
adolescence is the most common developmental stage in which mar-
ijuana use is initiated. Understanding the factors that contribute to
severity of withdrawal symptoms is important to promote efficacious
relapse prevention efforts.
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The Neurobehavioral Disinhibition Theory

Trait dysregulation has been identified as a predisposing factor for
substance use [10]. Maturational deviations in utero lead to psycho-
logical dysregulation, which becomes triggered by the environment
and is an instigating factor for adolescents to initiate marijuana use
[11]. This developmental trajectory known as the neurobehavioral
disinhibition theory [12] encompasses measures such as behavioral
control, emotion modulation, and executive cognitive functioning.

Affect dysregulation (e.g., emotional reactivity, arousal, and irrita-
bility) has been empirically supported as a risk factor associated with
developing substance use disorders [13]. Emotional dysregulation
has been shown to be a predisposing factor in perpetuating the use of
marijuana [14]. Specifically, depression and irritability predict higher
levels of marijuana use in adolescents [15]. Adolescents who exhibit
cannabis use disorder have shown high comorbity rates of mood and
anxiety disorders, which include substantial amounts of withdrawal
symptoms as part of their diagnostic criteria.

Behavioral dysregulation includes inattention, hyperactivity, ag-
gressivity, impulsivity, as well as sensation-seeking behaviors [16,17].
Tarter and colleagues [12] found that adolescents whom exhibit be-
havioral dysregulation predicted higher frequency of marijuana use
than those without the trait. In addition, recent analyses have found
that adolescents with behaviors reflective of inattention and hyper-
activity - such as Attention Deficit Hyperactive Disorder (ADHD),
Operational Defiant Disorder, and Conduct Disorder - were at higher
risk for using marijuana [18]. In a study conducted by Jester and col-
leagues [19], aggression predicted marijuana problems while hyper-
activity and inattention established earlier onset of use. Furthermore,
the combination of aggressivity and inattention influenced severity of
marijuana use. Sensation-seeking behaviors, such as impulsivity in
childhood, manifest as positive or negative urgency; these have been
correlated with increased marijuana use and a higher risk of continu-
ing sensation-seeking within adolescence [20]. It was determined that
impaired impulse control during early adolescence, such as delayed
response or response inhibition, may contribute to the increased
probability of marijuana use.

Cognitive dysregualtion includes the aspects of cognitive inflex-
ibility as well as the inability to make a plan, carry out a plan, and/
or learn from mistakes [16]. Giancola and Tarter [10] found that ex-
ecutive cognitive functioning through the aspects of making a plan,
carrying out a plan, and cognitive flexibility were linked to marijuana
use. Adolescent marijuana-users also exhibit poor performance in de-
cision making abilities and tend to choose an option that gives them
immediate gratification, regardless of the consequences they experi-
ence over time. Also, physical and relational aggression in early ad-
olescence was correlated with a greater likelihood of marijuana use
later in adolescence [21]. The aforementioned affective, behavioral,
and cognitive factors contribute to the transition from recreational
use to problematic drug seeking behaviors associated with withdrawal
symptoms [22]. These predisposing symptoms are similar to the with-
drawal symptoms that arise in response to disruptions in marijuana
use. The same psychological factors that precipitate use may help ex-
plain the severity of withdrawal.
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Cannabis Withdrawal in Adolescents

Adolescents who engage in high frequency marijuana use are at
risk for withdrawal similar to adults. Research has found adolescent
participants experienced acute withdrawal symptoms such as “craving
for marijuana, depressed mood, irritability, restlessness, sleep difficul-
ty, increased anger, decreased appetite, increased aggression, nervous-
ness/anxiety, and headache” [23]. Duffy and Milin [24] recognized a
withdrawal syndrome characterized by insomnia, irritable mood, and
drug craving within adolescent case studies prior to the DSM-5 in-
clusion of cannabis withdrawal. Another adolescent case study found
anxiety/irritability, decreased appetite, and abdominal pain were sig-
nificant within hours of abstinence from cannabis [17]. Restlessness,
cravings, and appetite change were found to be experienced by ado-
lescents through the third week following the interruption in marijua-
na use [25]. High comorbidity rates of mood disturbances in chronic
cannabis using adolescents demonstrates an association with symp-
toms of withdrawal [26]. The period of withdrawal seems to fluctuate;
however, chronic marijuana use has been shown to elicit withdrawal
symptoms as early as one day after cannabis cessation. At this point,
the withdrawal symptoms peak and predict a series of indicative re-
sponses that became perpetuating factors to reinitiate use [1]. Under-
standing the factors that intensify withdrawal is important.

Psychological Dysregulation Moderates Cannabis
Use and Withdrawal Symptoms

Few studies have clearly investigated how affect, behavioral, and
cognitive dysregulation predict the severity of cannabis withdrawal
in high frequency users. Individuals with anxiety have been found to
experience symptoms of cannabis withdrawal more frequently than
their nonanxious peers [27]. The experience of withdrawal also en-
hances the state of anxiety in these individuals. In a similar fashion,
marijuana-use is related to behavioral dysregulation and withdrawal
through the form of aggressivity in adults [28]. Marijuana-users who
have preexisting aggressive tendencies display higher levels of aggres-
sion during withdrawal than those without a previous history of ag-
gression. To date, there are no studies that show the effect of cognitive
dysregulation on withdrawal. Research should illuminate the ways in
which factors related to making a plan, carrying out a plan, learning
from mistakes, and cognitive flexibility affect withdrawal symptoms.
This research sought to investigate the direct effect of psychological
dysregulation on cannabis withdrawal in adolescents.

The Current Study

Psychological dysregulation has been established as a predisposing
factor of marijuana use. High frequency marijuana use produces phys-
ical and psychological withdrawal symptoms. This research sought to
investigate the impact trait dysregulation has on withdrawal in high
frequency marijuana users. This study hypothesized that frequency
of marijuana use would significantly predict severity of withdrawal
symptoms and that psychological dysregulation would moderate the
relationship. The proposed model is displayed in figure 1.

Method
Participants

This experiment was conducted with 123 individuals. All partici-
pants were adolescent high school students from Western Washington
regions. Participants’ ages ranged from 13-18 years old (M = 16.28,
SD = 1.08), with average age of first drug use at 13 years (SD = 2.40).

Figure 1: This figure illustrates the model that psychological dysregulation
moderates the relationship between marijuana frequency and related with-
drawal symptoms.

Gender demographics indicated that 76% of the sample identified
as male and 24% identified as female. Participants’ ethnicities were
self-identified as 55% Caucasian, 15% Asian/Pacific Islander, 13% His-
panic, 11% Multiethnic, 5% African American, and 1% Native Amer-
ican.

Marijuana use

The Customary Drinking and Drug Use Record [29] was used to
measure marijuana frequency. This structured interview is designed
to assess substance use over the previous three months. The CDDR
has internal consistency for each measured domain. Alpha coefficients
for cannabis psychological and behavioral dependence consistently
increased for the misuse (alpha = .89) and population (alpha = .78).
The CDDR has also been shown to have high test-retest reliability
(cannabis use r = .83). The CDDR has been presented to have high
convergent validity when compared to comparable measures based on
the three domains: marijuana frequency (r = .68, p <.001), marijuana
dependence (r = .56, p <.001), and marijuana withdrawal (r = .57, p <
.001 [29].

Psychological dysregulation

The Dysregulation Inventory [16] was developed to measure psy-
chological dysregulation experienced by adolescents. The DI measures
psychological dysregulation through three different categories: affec-
tive, behavioral, and cognitive phenotypes specific to the substance
use disorder in an accountable and structured format. Psychological
dysregulation items loaded onto different factors for the three subcat-
egories. Factors of affective dysregulation included emotional arousal,
reactivity, and irritability. For behavioral dysregulation, factors in-
cluded aggression, inattention/hyperactivity, and impulsivity. Cogni-
tive dysregulation included cognitive inflexibility, as well as difficulties
making a plan, carrying out a plan, and learning from mistakes.

The DI has been found to have sound psychometric properties in-
cluding satisfactory to superior internal consistency (alpha = .88 for
affect; alpha = .92 for behavior; alpha = .71 for cognition), split-half
reliability (r = .86 for affect; r = .81 for behavior; r = .68 for cognition),
and inter-rater reliability [16]. The inventory has established strong
construct and concurrent validity.

Withdrawal

Withdrawal experiences were measured by using a composite of
two self-report measures known as The Alcohol and Drug Use Con-
sequences Questionnaire (ADUCQ), which includes the Rutgers Al-
cohol Problem Index [30] and the diagnostic items from the CDDR
[31]. Withdrawal included anxiety, irritability, aggressivity, restless-
ness, nervousness, decreased sleep, decreased appetite, tolerance, and
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withdrawal. Participants were asked to rate the frequency of drug and
alcohol consequences in the last year according to the following scale:
0 = Never, 1 =1 or 2 times, 2 = 3 to 5 times, 3 = 6 to 10 times, and 4 =
More than 10 times. An example item includes “How many times in
the last year have you experienced any withdrawal symptoms when
you stopped or cut down on your use of drugs? e.g., headaches, nau-
sea, vomiting, shaking”. Internal consistency from the original sample
was .986.

Procedure

The current study analyzed intake data from an IRB approved ran-
domized control school-based intervention. Adolescents were referred
by high-school administrators. Participants were informed of the pur-
pose of the study, the confidential nature of the information collect-
ed, and that their participation was voluntary. Investigators met with
each participant one-on-one during school hours to administer the
assessments. The CDDR was administered as a face-to-face interview,
which took approximately one hour. Research assistants were trained
in motivational interviewing and utilized these principles during the
interview. Participants were asked, “How often did you use marijuana
in the last 90 days?” The ADUCQ and DI surveys were administered
in paper and pencil format. The intake process took approximately
one hour and thirty minutes. Participants were provided personalized
feedback based on their results as a part of debriefing procedures.

Results

The relationship between marijuana frequency, withdrawal symp-
toms, and psychological dysregulation was examined. Marijuana use
and dysregulation were the predictors, while the criterion variable was
cannabis withdrawal. Descriptive analysis indicated that participants
used an average of 13.89 days per month (SD = 11.05). Descriptive
statistics are presented in table 1. Correlations between marijuana fre-
quency, psychological dysregulation, and drug withdrawal are found
in table 2.

Variables Mean Standard Deviation
Marijuana frequency (per month) 12.73 11.18
Psychological dysregulation

Arousal 4.77 2.74
Emotional reactivity 16.16 6.05
Irritability 8.88 5.26
Impulsivity 9.21 4.00
Inattention 15.58 5.46
Hyperactivity 8.87 4.28
Aggression 8.63 5.42
Make a plan 9.19 4.22
Do a plan 8.73 3.78
Learn from experience 9.68 3.29
Cognitive flexibility 10.31 3.33
Drug withdrawal 0.52 0.50

Table 1: Descriptive statistics for the variables.

Multiple regressions were used to analyze the effects of marijua-
na frequency on withdrawal. The results of this analysis R* = .05, F
(1, 121) = 6.85, p < .05, indicate that marijuana frequency signifi-
cantly predicted cannabis withdrawal. Psychological dysregulation
was added as a second step. Psychological dysregulation accounted
for a significant amount of the variance, R> = .08, F (1, 120) = 11.68,

Variables Withdrawal
Marijuana frequency .28**
Psychological dysregulation

Arousal 22*
Emotional reactivity .22
Irritability .24
Impulsivity 27
Inattention .26**
Hyperactivity .20**
Aggression .24
Make a plan 0.12

Do a plan A7*
Learn from experience .16*
Cognitive flexibility 14>

Note: * p < .05, ** p < .01
Table 2: Correlations between predictor and outcome variable.

p < .05. Therefore, psychological dysregulation appeared to moderate
the relationship between marijuana use and withdrawal symptoms - as
illustrated in figure 1.

Discussion

Marijuana frequency was found to significantly predict the sever-
ity of cannabis withdrawal. This is consistent with previous research
[1,17]. Psychological dysregulation moderated the relationship be-
tween marijuana use and related withdrawal symptoms. Therefore,
this supports the account of how psychological dysregulation inten-
sifies the association between marijuana use and increased cannabis
withdrawal. While psychological dysregulation has been examined
as a predictor of marijuana use in the past [14,15] little research has
examined affective, behavioral, and cognitive dysregulation as moder-
ating factors.

Marijuana use and related withdrawal symptoms were inde-
pendently and significantly correlated with psychological dysregu-
lation [20,26]. Specifically, these variables were related to emotional
reactivity, affective arousal, irritability, impulsivity, inattention/hyper-
activity, aggressivity, ability to carry out a plan, ability to learn from
mistakes, and cognitive flexibility. The ability to make a plan was the
only measure of psychological dysregulation that was not significant-
ly correlated with marijuana use and cannabis withdrawal symptoms.
One explanation for the lack of significance may be related to the age
of the participants and their developing prefrontal cortexes, which
affects long-term thinking abilities utilized in making a plan [32].
Furthermore, the structure of the DSM-5 classification of withdraw-
al does not include many cognitive symptoms [9]. This helps explain
why ability to make a plan may not be related to withdrawal.

The variance in people’s experiences with cannabis withdrawal are
further clarified here in. Substance use treatment facilities would find
benefits from heeding clients’ psychological dysregulation and their
frequency of marijuana use. This information will prepare practi-
tioners in addressing the cannabis withdrawal symptoms as they arise
during the course of treatment. Inversely, a participants’ heightened
experience of cannabis withdrawal symptoms may indicate trait psy-
chological dysregulation. This scenario would call for an appropriate
mental health assessment, possibly an alteration in their treatment
plan, and a referral to a specialized mental health practitioner. Paying
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attention to particular markers within clients will lead to more holistic
treatment and possibly better outcomes.

Strengths and Limitations

Several strengths were present in the current methodology. This is
one of the first studies to examine cannabis withdrawal symptoms in
adolescents. Also, it is one of the first studies to examine moderating
factors of high frequency cannabis use and withdrawal. Investigators
were concurrently trained and utilized motivational interviewing to
ensure systematic implementation of interview procedures [31]. Moti-
vational interviewing promoted further understanding of the partici-
pants’ symptoms and whether they met clinical criteria. It also allowed
rapport to be built and have participants feel comfortable being honest
about their drug use. While the instruments were administered, inter-
viewers were available to help clarify what was being asked. Finally,
this study used valid and reliable assessments that have been evaluated
by past research.

One limitation of the study was a lack of verification method to
confirm participants’ reports of current substance use (e.g., urinal-
ysis); however, the utilization of confidentiality encouraged partici-
pants to be honest. Comorbidity of mental health disorders was not
analyzed concurrently and may present a confounding variable within
the analyses. While the majority of adolescents were referred to the
study following a school-reported substance related incident, sever-
al students self-referred or referred their peers to the program. Ado-
lescents who were referred by a third party may have had significant
differences than those who self-refer. The sample was predominately
male (76%) and may not be indicative of the experiences of female
substance users. Finally, the demographics of the study were represen-
tative of students who attend public schools in Western Washington
and may under represent populations within other ethnicities, gen-
ders, and socioeconomic statuses.

Future Research

Further research should investigate withdrawal as an underlying
mechanism in the progression from adolescent substance use to relat-
ed disorders in adulthood. Longitudinal studies are needed to deter-
mine how withdrawal continues to affect substance use in individuals
who have psychological dysregulation. These studies may also reveal
how withdrawal symptoms perpetuate use and whether there is a re-
ciprocal interaction. These findings could be used to inform treatment
efforts that focus on reduction of use. By educating their clients on
withdrawal symptoms and the psychological factors that further in-
tensify the experience, professionals may prepare them to effectively
cope.

Conclusion

Prior to the release of the DSM-5 in 2013, cannabis withdraw-
al was not identified as a substance induced disorder. This research
confirmed that chronic cannabis use among adolescents predicts ac-
celerated withdrawal symptoms. Psychological dysregulation is a pre-
disposing factor in cannabis use [22]. Furthermore, individuals who
demonstrate trait psychological dysregulation are not only at greater
risk for chronic cannabis use, but experience more severe withdrawal
symptoms. The current research is not only consistent with the neu-
robehavioral disinhibition theory, but extends understanding of how
high frequency cannabis users experience greater salience of with-
drawal symptoms.
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