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ABSTRACT

Background: All addictions have a recurring nature, but their comparative chronicity has never been
directly investigated. The purpose of this study is to undertake this investigation.

Method: A secondary analysis was conducted on two large scale 5-year Canadian adult cohort studies.
A subset of 1,088 individuals were assessed as having either substance use disorder, gambling disorder,
excessive behaviors (e.g. shopping, sex/pornography), or two or more of these designations (‘multiple
addictions’) during the course of these studies. Within each dataset comparisons were made between
these four groups concerning the number of waves they had their condition; likelihood of having their
condition in two or more consecutive waves; and likelihood of relapse following remission.

Results: Multiple addictions had significantly greater chronicity on all measures compared to single
addictions. People with an excessive behavior designation had significantly lower chronicity compared
to people with gambling disorder and a tendency toward lower chronicity compared to substance use
disorder. Gambling disorder had equivalent chronicity to substance use disorder in one dataset but
greater chronicity in the other. However, this latter difference is likely an artifact of the different time
frames utilized.

Conclusions: Having multiple addictions represents a more pervasive condition that is persistent for
most individuals. Substance use disorder and gambling disorder have intermediate and roughly equiva-
lent levels of chronicity, but considerable individual variability, transient for some, but more chronic for
others. In contrast, excessive behaviors such as compulsive shopping are transient for most, and their
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comparatively lower levels of chronicity questions their designations as ‘addictions’.

Introduction

Substance use disorder, gambling disorder, and other exces-
sive behaviors share much in common in terms of their epi-
demiology and neurobiology (Marlatt et al. 1988; Shaffer
et al. 2004; Grant et al. 2006; Karim and Chaudhri 2012;
MacKillop and Ray 2018; Sussman et al. 2017). Their phe-
nomenology is also very similar, sharing the common core
components of preoccupation, mood enhancement, toler-
ance, withdrawal, inter and intrapersonal conflict, and
relapse (Griffiths 2005). Following on this, some authors
have proposed that all addictions are part of a single under-
lying syndrome with different expressions (Shaffer
et al. 2004).

Central to all addictions is a pattern of persistent and
reoccurring behavior, referred to as chronicity. Indeed,
DSM-5 criteria for substance use disorder and gambling dis-
order both emphasize continued use despite adverse conse-
quences and repeated attempts to control, reduce, or stop
(American Psychiatric Association 2013). The chronicity of
substance use disorders is well documented in longitudinal
research (e.g. Vaillant 1983; Perkonigg et al. 2008; Tuithof
et al. 2013). These same studies have also shown that while
the condition tends to be enduring for most people, there is
variability between individuals, with some having an

unremitting course, others having repeated cycles of abstin-
ence and relapse, and some being able to achieve sustained
abstinence. While less well studied, there also appears to be
considerable similarity in the relative chronicity of different
addictive substances (e.g. Hunt et al. 1971; Kozlowski et al.
1989; Henningfield et al. 1991), which may be related to
their high co-occurrence (McCabe et al. 2017; Bailey
et al. 2019).

The chronicity of gambling disorder is somewhat less
well established. Historically, it was also thought to be unre-
mitting and enduring, as evidenced by its designation as
‘pathological gambling’ in DSM-III and DSM-IV (patho-
logical meaning ‘disease-like’), and its essential feature being
described as ‘persistent and recurrent maladaptive gambling
behavior’  (American  Psychiatric =~ Association  1994).
Gamblers Anonymous uses the term ‘compulsive gambling’,
with their website stating, ‘compulsive gambling is an illness,
progressive in its nature, which can never be cured...’
(Gamblers Anonymous 2021). However, contrary to this
conventional wisdom, longitudinal investigations in the early
2000s found evidence of considerable instability over time
and some cases of long-term remission (Slutske et al. 2003;
LaPlante et al. 2008). More recent large scale longitudinal
studies have largely confirmed these findings (Billi et al.
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2014; El-Guebaly et al. 2015; Williams et al. 2015; Abbott
et al. 2018; MAGIC Research Team 2021).

Beyond gambling, a series of other behavioral addictions
have been proposed, though none are official recognized by
the DSM-5 (American Psychiatric Association 2013). These
proposed behavioral addictions include compulsive shop-
ping, excessive exercise, sex addiction, etc. (Petry 2015).
Compared to substance use disorder and gambling disorder,
very little is known about the course of these excessive
behaviors. Of the few longitudinal investigations, one found
them to be fairly transient, with the large majority having
these conditions only in a single assessment period (Konkoly
Thege et al. 2015). Another study found similar trajectories
for excessive sexual behavior, compulsive buying, problem
gambling, eating disorders, and excessive videogame use
over a 12-month period (Montourcy et al. 2018). Specific
studies of problematic video gaming have also found low
stability and high rates of remission (King et al. 2013;
Scharkow et al. 2014). The apparent high rate of remission
highlights an important issue in the conceptualization of
these disorders. Billieux et al. (2015) point out that many
everyday activities done in excess are now being routinely
labeled as addictive, such as tanning addiction (Petit et al.
2014), tango addiction (Targhetta et al. 2013), and fortune-
telling addiction (Grall-Bronnec et al. 2015). Thus, there
needs to be some theoretical basis for distinguishing between
excessive behavior and addiction. It may be that the relative
chronicity of the condition may help in this demarcation.

The above literature suggests there may be differences in
chronicity between various addictive-like disorders. Such a
conclusion, however, is limited by the absence of a direct,
head-to-head comparison. It is quite possible that any differ-
ences may be due to different instruments used for assess-
ment and/or different thresholds for clinical identification.
The purpose of the present investigation is to create a ‘level
playing field’ for this evaluation. More specifically, DSM-IV
criteria using a 3+ threshold for clinical identification were
used to assess the chronicity of gambling disorder compared
to substance use disorder in a large-scale five-year cohort
study. A different well-validated instrument (Problem and
Pathological Gambling Measure and its analogues) was used
to assess the relative chronicity of gambling disorder, sub-
stance use disorder, and other excessive behaviors in a sep-
arate large-scale five-year study. Utilization of a single
instrument with the same clinical threshold to measure these
different entities in one population, and a separate instru-
ment to measure these entities in another population allows
for corroboration of findings and potentially more robust
conclusions.

Method
Design

The present study is a secondary analysis of two Canadian lon-
gitudinal studies conducted between 2006 and 2011: The
Quinte Longitudinal Study (QLS; Williams et al. 2015) and the
Leisure, Lifestyle, & Lifecycle Project (LLLP; El-Guebaly et al.
2015). Although both studies had a primary focus on gambling

and gambling disorder, they also comprehensively assessed
physical health, personality, stress, mental disorders, substance
use, social functioning, intelligence, and demographics. The pri-
mary variable of interest in the present analysis was the num-
ber of waves in which an addiction (substance use disorder,
gambling disorder, or other excessive behaviors) was identified
during the course of the study among participants.

Participants

The QLS cohort consisted of 4,121 individuals recruited
through random digit telephone dialing within a 70-kilo-
meters of the city of Belleville, Ontario. Two subsamples
were included: a ‘general population’ sample (n=3,065),
and a ‘higher-risk’ sample (n=1,056). Inclusion in the gen-
eral population sample required individuals be 18years or
older and fill an empty age x gender cell. Criteria for inclu-
sion in the higher-risk sample required spending $10 or
more a month on gambling in the past year; participating in
horse race or slot machines betting; or expressing an intent
to gamble at the new racino. QLS response rate was 21.3%
and the retention rate was 93.9% (Williams et al. 2015).

The LLLP consisted of 1,808 individuals recruited from
the Albertan municipalities of Calgary, Edmonton,
Lethbridge and Grand Prairie and the rural areas surround-
ing Lethbridge (‘rural south’) and Grande Prairie (‘rural
north’). There was a ‘general population” sample (n=1,284),
and a ‘higher-risk’ sample (n=>524). Recruitment primarily
occurred via random digit dialing. To be eligible, partici-
pants had to reside in one of the four geographic target
areas and belong to one of five age categories: 13-15, 18-20,
23-25, 43-45, or 63-65years old. Higher-risk participants
had to have an aggregate past year gambling expenditure
and frequency above the 70th percentile for the general
population sample. LLLP response rate was 5.4% and the
retention rate was 74.3% (El-Guebaly et al. 2015). (Note:
participants lost to attrition did not differ in the type of
addiction they had in either the LLLP or QLS).

Inclusion in the present analysis required participants be 18
or older at baseline, to have completed all assessments (5/5 in
the QLS; 4/4 in the LLLP) and to have received an addiction
designation in at least one of the waves (substance use dis-
order, gambling disorder, or ‘other excessive behavior’). This
resulted in 808 participants from QLS and 280 from LLLP.

Measures

Both studies employed a large and comprehensive battery of
self-administered online or paper assessments. (Note: Except
that Wave 1 in LLLP was a telephone plus face-to-face inter-
view rather than a self-administered survey). Each study
used a different, but well accepted assessment system for
identification of addictions:

The LLLP used criteria based on the
(American Psychiatric Association 1994):

DSM - IV

o Gambling disorder was assessed with the Composite
International Diagnostic Interview’s - Gambling Module



(CIDI-GM; World Health Organization 1997), which
uses DSM-IV  criteria for pathological gambling
(American Psychiatric Association 1994). Anyone who
participated in any type of gambling in the past 12
months was administered the CIDI-GM. The DSM-IV
normally requires a score of five or higher to receive a
pathological gambling designation. However, to facilitate
direct comparisons to alcohol and substance use disorder
in the present study, this threshold was lowered to three
or higher.

o Substance use disorder was assessed with the World
Mental Health version of the Composite International
Diagnostic Interview’s Alcohol Use and Illicit Substance
Use modules (WMH-CIDI; Kessler et al. 2004), which is
based on DSM-IV diagnostic criteria. Respondents who
reported drinking five or more drinks on a single occa-
sion at least once a month in the past 12 months were
administered the Alcohol Module. Individuals who then
endorsed three or more items from this module in the
past 12 months were designated alcohol dependent.
Respondents who used any illicit drug at least monthly
in the past 12 months were administered the Illicit
Substance Use module. Respondents who endorsed three
of more items from this module in the past 12 months
were designated illicit drug dependent. Both of these des-
ignations were recategorized in the present study as sub-
stance use disorder.

o Other excessive behaviors (e.g. shopping, sex, exercise, vid-
eogaming) were not assessed in the LLLP.

The QLS used the Problem and Pathological Gambling
Measure (PPGM; Williams and Volberg 2010, 2014) along
with its analogues, to assess gambling disorder, substance
use disorder, and behavioral addiction:

o Gambling disorder was assessed with the PPGM, which
classifies individuals into non-gambler, recreational gam-
bler, at-risk gambler, problem gambler, and pathological
gambler using a past 12-month time frame (Williams
and Volberg 2010, 2014). The PPGM has good internal
consistency (Cronbach’s alpha = 0.76-0.81) and one
month test-retest reliability (r=0.78) (Williams and
Volberg 2010, 2014). It also has superior construct valid-
ity (Christensen et al. 2019), as well as better sensitivity,
positive predictive power, diagnostic efficiency, and over-
all classification accuracy in the population assessment of
problem gambling compared to other instruments
(Williams and Volberg 2010, 2014). Individuals who
gambled three or more days in typical month and/or
spent at least $10/month gambling in the past 12 months
were administered the problem gambling questions. To
be identified as a problem gambler, the PPGM requires a
pattern of symptom endorsement indicating a) impaired
control, and b) significant negative consequences deriving
from this impaired control (financial, relationship, mental
health, physical health, work/school, or legal).
Pathological gambling requires meeting problem gam-
bling criteria as well as having a total symptomatology
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score of five or higher. Individuals with either a problem
or pathological gambling designation were recategorized
in the present study as having gambling disorder.

o Substance use disorder was assessed using an analogue of
the PPGM. Individuals were asked which substances they
had used in the past 12 months and with what frequency.
Individuals who used any substance on a weekly basis
were then asked a series of questions concerning a)
whether their substance use had resulted in any signifi-
cant negative consequences for them (financial, relation-
ship, mental health, physical health, work/school, or
legal) in the past 12 months, and b) whether they had
any symptoms of impaired control (i.e. unsuccessful
attempts to cut down, control or stop using; using larger
amounts and/or for longer periods of time than
intended). To receive a substance use disorder designa-
tion, participants had to endorse questions indicative of
one or more negative consequences as well as impaired
control. (Unlike the LLLP the QLS allowed for a sub-
stance use disorder designation for nicotine/tobacco use,
whereas the LLLP only considered alcohol and
illegal substances).

o Other excessive behavior was assessed with the Behavioral
Addictions Measure (BAM) (Sanders and Williams 2016,
2019), which is also an analogue of the PPGM. Following
the substance use/abuse section, a screening question
asked participants whether there were ‘other activities
that you engage in where your over-involvement has
caused significant problems in the last 12 months’? If
they indicated ‘yes’, they were asked to identify the spe-
cific type (sex or pornography, exercise, shopping,
Internet chat lines, video or Internet gaming, or other)
and administered a series of questions about impaired
control and negative consequences in the past 12 months
that were analogous to the questions asked for gambling
disorder and substance use disorder. The BAM has very
good internal consistency (Cronbach’s alpha = 0.87),
good test-retest reliability (tau b=0.73, p<.01), and
strong criterion and construct validity for problematic
video-gaming (Sanders and Williams 2016, 2019).

Analysis

Individuals were divided into independent groups based on
the addiction designations they had received. In the QLS,
these were (1) gambling disorder, (2) substance use disorder,
(3) other excessive behaviors, and (4) multiple addictions;
and in the LLLP these were (1) gambling disorder, (2) sub-
stance use disorder, and (3) multiple addictions. People with
‘multiple addictions’ were individuals having more than one
type of addiction during the course of the study, either dur-
ing the same wave or in a different wave. Three analyses
were conducted:

First, each individual in each group was given a score
from 1 to 5 in QLS and 1 to 4 in LLLP indicating the num-
ber of waves they had spent in an addictive state. A one-way
analysis of variance (ANOVA) for each dataset examined
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whether there was any difference in the average length of
time spent in an addictive state between the groups.

Second, the percentage of people in each group who met
addiction criteria in two or more consecutive waves was cal-
culated and a z-test of column proportions then applied.

Third, the percentage of people in each group who
relapsed in the wave following a wave of remission was cal-
culated and a z-test of column proportions applied.

Results

Table 1 contains the descriptive statistics for the QLS and
Table 2 contains the same information for the LLLP.

The quinte longitudinal study

ANOVA was used to assess whether there were any differen-
ces between groups in the number of waves in which people
met addiction criteria. A Brown-Forsythe F statistic was uti-
lized due to significant within group differences in variance.
The ANOVA was significant, F(3,579.29)=64.65, p <.0001,
indicating that differences did exist. Follow-up pairwise tests
using Dunnett’s C test determined that multiple addictions
was significantly more chronic than gambling disorder, sub-
stance use disorder, and other excessive behaviors (p<.001).
Gambling disorder was also found to be significantly more
chronic than other excessive behaviors (p=.008), but not dif-
ferent from substance use disorder (p=.117). There was no
difference between substance use disorder and other exces-
sive behaviors (p=.588). The analysis was rerun with the
exclusion of nicotine/tobacco from the substance use dis-
order assessment, but the ANOVA remained significant, and
all pairwise results were unchanged.

Z-tests of column proportions (p<.05) found a similar
pattern when comparing the percentage of people meeting
addiction criteria in two or more consecutive waves, with
multiple addictions significantly more likely to have this
compared to all other groups; substance use disorder and
gambling disorder more likely to have this compared to
other excessive behaviors; and there being no difference
between substance use disorder and gambling disorder.

Z-tests of column proportions (p<.05) established that
the relapse rates in the wave following remission were sig-
nificantly higher for multiple addictions relative to all other
groups, and also higher for gambling disorder relative to
other excessive behaviors, but that there was no difference
between gambling disorder and substance use disorder.
Relapse rates within two waves of remission had the same
pattern, with the exception that relapse rates were also
higher for gambling disorder relative to substance
use disorder.

The leisure, lifestyle, & lifecycle project

ANOVA was again used to assess whether there were any
differences between groups in terms of the number of waves
in which people met addiction criteria. The Brown-Forsythe
F statistic was utilized due to significant within group

differences in variance. The ANOVA was significant,
F(2,105.39)=24.07 (p <.001), indicating differences existed
between the groups. Follow-up pairwise tests using
Dunnett’s C determined that multiple addictions were again
significantly more chronic than both gambling disorder
(p=.002) and substance use disorder (p<.001). Unlike the
QLS, gambling disorder was found to be significantly more
chronic than substance use disorder (p<.001).

Z-tests of column proportions established a similar pat-
tern of findings for episode duration, with multiple addic-
tions and gambling disorder more likely to have two or
more consecutive waves compared to substance use disorder,
but there being no difference between multiple addictions
and gambling disorder.

Z-tests of column proportions established that relapse
rates in the wave following remission were significantly
higher for multiple addictions and gambling disorder relative
to substance use disorder, but there being no difference
between gambling disorder and multiple addictions. Relapse
rates within two waves of remission had the same pattern.

Supplemental analyses

Four supplemental analyses were conducted to determine
the impact of varying some of the analytic parameters.

The first was the impact of removing the subsample of
people recruited because of their higher levels of gambling
involvement. When this is done, all of the results remain the
same with the exception that gambling disorder in the QLS
no longer has a significantly higher average number of
waves in an addictive state compared to other excessive
behaviors (p=.16), due to a smaller sample as well as a slight
decline in the gambling disorder average from 1.89 to 1.73.

The second was analyzing the relative chronicity of alcohol
use disorder compared to illicit drug use disorder in the
LLLP. No significant differences in chronicity were found
between alcohol use disorder, illicit drug use disorder, or the
co-occurrence of alcohol and illicit drug use disorders.
Furthermore, gambling disorder remained significantly more
chronic than both alcohol use disorder and illicit drug use
disorder, but not significantly different than the co-occur-
rence of alcohol and illicit drug use disorders (p=.779).

The third was the impact of using the standard DSM-IV
cut point for gambling disorder (i.e. 5/10 criteria rather than
3/10) in the LLLP, as an argument could be made that meet-
ing 5/10 criteria for gambling disorder is equivalent to the
3/7 needed for substance use disorder. When the 5+ criteria
is utilized all the results are the same except that gambling
disorder no longer has a significantly higher average number
of waves in an addictive state compared to substance use
disorder (p=.081) due to a decline in the gambling disorder
sample size (65-30) and in the average from 1.94 to 1.90.

The fourth was analyzing the subset of individuals who
manifested two or more addictions within the same wave as
the criterion for ‘multiple addictions’. In QLS of the 164
individuals with more than one type of addiction during the
course of the study (i.e. the original criterion) there were
117 who had two or more co-occurring addictions within at




Table 1. Chronicity of addictions in the Quinte longitudinal study (n = 808).
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Other excessive Substance use Gambling Multiple
behavior (N =223) disorder (N = 283) disorder (N=138) addictions (N =164)
n/N % n/N % n/N % n/N %

Met criteria in 1/5 waves 157/223 70.4 177/283 62.5 75/138 54.4 20/164 12.2
Met criteria in 2/5 waves 39/223 17.5 57/283 20.1 31/138 22.5 51/164 31.1
Met criteria in 3/5 waves 12/223 5.4 30/283 10.6 12/138 8.7 34/164 20.7
Met criteria in 4/5 waves 9/223 4.0 13/283 4.6 12/138 8.7 24/164 14.6
Met criteria in 5/5 waves 6/223 2.7 6/283 2.1 8/138 58 35/164 21.3
Met criteria in 2 or more consecutive waves 42/223 18.8 75/283 26.5 43/138 31.2 120/164 73.2
Relapsed in wave following remission 16/163 9.8 28/197 14.2 18/91 19.8 38/95 40.0
Relapsed within 2 waves following remission 26/134 19.4 40/156 25.6 27/66 40.9 49/78 62.8
Average # waves met criteria (SD) 1.51 (0.96) 1.64 (0.99) 1.89 (1.22) 3.02 (1.35)
Table 2. Chronicity of addictions in the leisure, lifestyle, and lifecycle project (n = 280).

Other excessive Substance use Gambling Multiple

behavior disorder (N=176) disorder (N =65) addictions (N =39)

n/N % n/N % n/N % n/N %
Met criteria in 1/4 waves NA 131/176 74.4 28/65 431 8/39 20.5
Met criteria in 2/4 waves NA 27/176 15.3 20/65 30.8 13/39 333
Met criteria in 3/4 waves NA 16/176 9.1 10/65 15.4 8/39 20.5
Met criteria in 4/4 waves NA 2/176 1.1 7/65 10.8 10/39 25.6
Met criteria in 2 or more consecutive waves NA 43/176 244 32/65 49.2 22/39 56.4
Relapsed in wave following remission NA 4/124 3.2 7/16 43.8 9/16 56.3
Relapsed within 2 waves following remission NA 4/90 44 7/12 58.3 11/16 68.8
Average # waves met criteria (SD) NA 1.37 (0.70) 1.94 (1.01) 2.51 (1.10)

Note: meeting substance use disorder criteria in 1.37/4 waves in LLLP is equivalent to 1.71/5 waves, which is very close to the 1.64/5 obtained in QLS. Similarly,
2.51/4 for multiple addictions in LLLP is equivalent to 3.14/5, also very close to the 3.02/5 in QLS. In contrast, the 1.94/4 LLLP gambling disorder ratio is equiva-

lent to 2.43/5, which is divergent from the 1.89/5 in QLS.

least one wave (92 in just one wave and 25 in two or more
waves). For this group of 117, the average number of waves
in which they met addiction criteria in any wave was much
higher than the original average (3.62 versus 3.02) although
the average number of waves that these individuals only
manifested co-occurring addictions was much lower (1.45
versus 3.02). In the LLLP of the 39 individuals with more
than one type of addiction during the course of the study
there were 27 people who had two or more co-occurring
addictions within at least one wave (18 in just one wave and
9 in two or more waves). For this group of 27, the average
number of waves in which they met addiction criteria in any
wave was higher than the original average (3.33 versus 2.51)
although the average number of waves that these individuals
only manifested co-occurring addictions was much lower
(1.50 versus 2.51).

Discussion

To our knowledge, the present study is the first well-con-
trolled, head-to-head comparison evaluating the relative
chronicity of various addictions. In both datasets and analy-
ses those with multiple addictions had increased chronicity
compared to those with single addictions in terms of num-
ber of waves in which people met addiction criteria, being
more likely to have two or more consecutive waves of addic-
tion and having a higher probability of relapse. In addition,
we found evidence that excessive behaviors such as compul-
sive shopping, sex/pornography, videogaming, and exercise
were, on average, less enduring than gambling disorder in
the one dataset that allowed this comparison. There was

inconsistent evidence concerning the relative chronicity of
gambling disorder compared to substance use disorder, with
gambling disorder being more chronic in the LLLP but hav-
ing equivalent chronicity in the QLS.

The greater chronicity of multiple addictions makes sense
theoretically. If for no other reason, the chances of having
either gambling disorder, substance use disorder, or exces-
sive behavior will always be higher than the chances of hav-
ing just one of them. The results also showed that having
two or more concurrent addictions within the same wave
predicts even higher levels of chronicity, although the likeli-
hood of only having concurrent addictions in subsequent
waves is roughly equivalent to the chronicity of single addic-
tions. In sum, it is clear that having multiple addictions rep-
resents a more pervasive condition with lower potential for
total recovery. This is consistent with prior research demon-
strating poorer outcomes for individuals displaying addiction
substitution (Sussman and Black 2008; Kim et al. 2021) and/
or any type of mental health comorbidity (Sinha et al. 2001;
Najt et al. 2011).

Other excessive behavior tended to be more transient
than gambling disorder, with 70.4% of individuals only man-
ifesting the condition in a single time period. This is consist-
ent with the few other studies that have examined the
course of these excessive behaviors (King et al. 2013;
Scharkow et al. 2014). The reasons for this lower chronicity
are unknown but may be related to the diversity of excessive
behaviors assessed (41.0% of the sample reported shopping,
15.3% exercise; 11.1% sex or pornography, 8.3% Internet
chat lines; 6.9% video or Internet gaming; 10.4% ‘other’;
and 6.9% with two or more). It is possible there is less



6 N. B. GOODING ET AL.

chronicity in certain types that decreased the overall average
(this possibility is supported by the fact that gambling dis-
order is also a type of behavioral addiction and it is more
chronic). In any case, the transient nature of these condi-
tions raises a question about their characterization as addic-
tions (Karim & Chaudhri 2012; Rosenberg & Feder 2014).
While it is clear that people can become excessively involved
in these behaviors, the term ‘addiction” implies a degree of
chronicity somewhat inconsistent with the large majority of
people only manifesting the problem in a single time period.

The inconsistent results concerning the chronicity of
gambling disorder relative to substance use disorder is prob-
ably an artifact of the different time frames utilized within
the LLLP. The QLS utilized a 12-month time frame for both
gambling disorder and substance use disorder and found no
significant differences in chronicity. In contrast, LLLP found
substance use disorder to be less chronic than gambling dis-
order likely because a 12-month time frame was utilized for
DSM-1V substance use disorder but there was no time frame
specified for DSM-IV pathological gambling (a 12-month
time frame was not introduced in DSM until DSM-5). That
said, many of the DSM-IV gambling questions imply a life-
time frame (e.g. ‘did you ever, ‘was there ever a time
when’). Thus, taking everything into account (including the
non-significant differences in LLLP when the standard 5+
rather than 3+ criterion is used for gambling disorder), it
seems likely that gambling disorder and substance use dis-
order have similar levels of chronicity. If nothing else, the
present findings counter the possibility raised by the recent
longitudinal ~gambling studies (mentioned in the
Introduction) that gambling disorder may be less chronic
than substance use disorder. However, by the same token,
the present results reaffirm the findings of these longitudinal
gambling studies, showing that addictions are not always
chronic and unremitting. Rather, both substance use dis-
order and gambling disorder were shown to have quite vari-
able trajectories with fairly high rates of remission, relapse,
as well as continuation.

There are two important limitations to this study. For
one, the present analysis focused on the chronicity of addic-
tion as opposed to the chronicity of problems or harm. It is
unknown whether the same results would be obtained for
individuals with lower levels of severity. For another, there
were some differences in the threshold for administering the
addiction questions both within and between datasets. All of
these thresholds are very low to ensure all actual cases of
addiction are assessed. Hence, the differing thresholds
should only result in higher or lower rates of people being
identified as non-addictive, but the actual impact
is uncertain.

Concluding remarks

The chronicity of different addictions has important implica-
tions both from a treatment and theoretical perspective. The
present results confirm that having more than one addiction
represents a more chronic condition meriting more intensive
intervention. The present results also show that gambling

disorder has intermediate levels of chronicity equivalent to
that observed for substance use disorder. In contrast, exces-
sive behaviors such as compulsive shopping appear to be
more transient, and their comparatively lower levels of
chronicity questions whether ‘addiction’ is an appropriate
term to characterize their nature.

Ethical approval

As this was a secondary analysis of publicly available data,
informed consent and ethical approval was not sought.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

The author(s) reported there is no funding associated with the work
featured in this article.

ORCID

Nolan B. Gooding
Jennifer N. Williams
Robert J. Williams

http://orcid.org/0000-0003-1058-4778
http://orcid.org/0000-0003-1878-9727
http://orcid.org/0000-0002-9558-9588

References

Abbott MW, Romild U, Volberg RA. 2018. The prevalence, incidence,
and gender and age-specific incidence of problem gambling: results
of the Swedish longitudinal gambling study (Swelogs). Addiction.
113(4):699-707.

American Psychiatric Association. 1994. Diagnostic and statistical man-
ual of mental disorders (4th ed.). Washington, DC: American
Psychiatric Association.

American Psychiatric Association. 2013. Diagnostic and statistical man-
ual of mental disorders (5th ed.). Arlington, VA: American
Psychological Association.

Bailey AJ, Farmer EJ, Finn PR. 2019. Pattern of polysubstance use and
simultaneous co-use in high-risk young adults. Drug Alcohol
Depend. 205:107656.

Billi R, Stone CA, Marden P, Yeung K. 2014. The Victorian Gambling
Study: a longitudinal study of gambling and health in Victoria,
2008-2012. Melbourne (Victoria): Victorian Responsible Gambling
Foundation.

Billieux J, Schimmenti A, Khazaal Y, Maurage P, Heeren A. 2015. Are
we overpathologizing everyday life? A tenable blueprint for behav-
ioral addiction research. ] Behav Addict. 4(3):119-123.

Christensen DR, Williams R]J, Ofori-Dei SM. 2019. The multidimen-
sional structure of problem gambling: An evaluation of four gam-
bling categorization instruments from an international online survey
of gamblers. ] Gambl Stud. 35 (4):1079-1108.

El-Guebaly N, Casey DM, Currie SR, Hodgins DC, Schopflocher DP,
Smith GJ, Williams RJ. 2015. The leisure, lifestyle, & lifecycle project
(LLLP): a longitudinal study of gambling in Alberta. Final report for
the Alberta Gambling Research Institute. February 2015. https://
prism.ucalgary.ca/handle/1880/50377.

Gamblers Anonymous. 2021.What is compulsive gambling? https://
www.gamblersanonymous.org/ga/content/questions-answers-about-
gamblers-anonymous.

Grall-Bronnec M, Bulteau S, Victorri-Vigneau C, Bouju G, Sauvaget A.
2015. Fortune telling addiction: unfortunately a serious topic about a
case report. ] Behav Addict. 4(1):27-31.



Grant JE, Brewer JA, Potenza MN. 2006. The neurobiology of sub-
stance and behavioral addictions. CNS Spectr. 11(12):924-930.

Griffiths M. 2005. A ‘components’ model of addiction within a biopsy-
chosocial framework. J Subst Use. 10(4):191-197.

Henningfield JE, Cohen C, Slade JD. 1991. Is nicotine more addictive
than cocaine? Br J Addict. 86(5):565-569.

Hunt WA, Barnett LW, Branch LG. 1971. Relapse rates in addiction
programs. J Clin Psychol. 27 (4):455-456.

Karim R, Chaudhri P. 2012. Behavioral addictions: an overview. |
Psychoactive Drugs. 44(1):5-17.

Kessler RC, Abelson J, Demler O, Escobar JI, Gibbon M, Guyer ME,
Howes MJ, Jin R, Vega WA, Walters EE. 2004. Clinical calibration
of DSM-IV diagnoses in the World Mental Health (WMH) version
of the World Health Organization (WHO) Composite International
Diagnostic Interview (WMHCIDI). Int J Methods Psychiatr Res.
13(2):122-139.

Kim HS, Hodgins DC, Garcia X, Ritchie EV, Musani I, McGrath DS,
von Ranson KM. 2021. A systematic review of addiction substitution
in recovery: clinical lore or empirically-based? Clin Psychol Rev. 89:
102083.

King DL, Delfabbro PH, Griffiths MD. 2013. Trajectories of problem
video gaming among adult regular gamers: an 18-month longitu-
dinal study. Cyberpsychol Behav Social Network. 16(1):72-76.

Konkolj Thege B, Woodin EM, Hodgins DC, Williams RJ. 2015.
Natural course of behavioral addictions: a 5-year longitudinal study.
BMC Psychiat. 15:4-14.

Kozlowski LT, Wilkinson DA, Skinner W, Kent C, Franklin T, Pope
M. 1989. Comparing tobacco cigarette dependence with other drug
dependencies. greater or equal ’difficulty quitting’ and ’urges to use,’
but less ’pleasure’ from cigarettes. JAMA. 261(6):898-901.

LaPlante DA, Nelson SE, LaBrie RA, Shaffer HJ. 2008. Stability and
progression of disordered gambling: lessons from longitudinal stud-
ies. Can ] Psychiatry. 53(1):52-60.

MacKillop J, Ray LA. 2018. The etiology of addiction: a contemporary
biopsychosocial approach. In: MacKillop J, Kenna G, Leggio L, Ray
L, editors. Integrating psychological and pharmacological treatments
for addictive disorders. Routledge/Taylor & Francis Group; p. 32-53.

MAGIC Research Team. 2021. MAGIC: a six year longitudinal study of
gambling and problem gambling in Massachusetts. Amherst, MA:
School of Public Health and Health Sciences, UMass Ambherst.

Marlatt GA, Baer JS, Donovan DM, Kivlahan DR. 1988. Addictive
behaviors: etiology and treatment. Annu Rev Psychol. 39:223-252.

McCabe SE, West BT, Jutkiewicz EM, Boyd CJ. 2017. Multiple DSM-5
substance use disorders: a national study of US adults. Hum
Psychopharmacol Clin Exp. 32(5):€2625.

Montourcy M, Hardouin J-B, Caillon ], Leboucher ], Rousselet M,
Grall-Bronnec M, Challet-Bouju G. 2018. Typology of patients with
behavioral addictions or eating disorders during a one-year period
of care: exploring similarities of trajectory using growth mixture
modeling coupled with latent class analysis. PLOS One. 13(11):
€0207398.

Najt P, Fusar-Poli P, Brambilla P. 2011. Co-occurring mental and sub-
stance abuse disorders: a review on the potential predictors and clin-
ical outcomes. Psychiatry Res. 186(2-3):159-164.

Perkonigg A, Goodwin RD, Fiedler A, Behrendt S, Beesdo K, Lieb R,
Wittchen H. 2008. The natural course of cannabis use, abuse, and
dependence during the first decades of life. Addiction. 103(3):
439-449.

ADDICTION RESEARCH & THEORY @ 7

Petit A, Lejoyeux M, Reynaud M, Karila L. 2014. Excessive indoor tan-
ning as a behavioral addiction: a literature review. CPD. 20(25):
4070-4076.

Petry NM. 2015. Introduction to behavioral addictions. In: Petry NM,
editor. Behavioral addictions: DSM-5® and beyond. Oxford (UK):
Oxford University Press; p. 1-5.

Rosenberg KP, Feder LC, editors. 2014. Behavioral addictions: Criteria,
evidence, and treatment. Academic Press.

Sanders JL, Williams RJ. 2016. Reliability and validity of the behavioral
addiction measure for video gaming. Cyberpsychol Behav Social
Network. 19(1):43-48.

Sanders JL, Williams RJ. 2019. The relationship between video gaming,
gambling, and problematic levels of video gaming and gambling. J
Gambl Stud. 35(2):559-569.

Scharkow M, Festl R, Quandt T. 2014. Longitudinal patterns of prob-
lematic computer game use among adolescents and adults-a 2-year
panel study . Addiction. 109(11):1910-1917.

Shaffer HJ, LaPlante DA, LaBrie RA, Kidman RC, Donato AN, Stanton
MV. 2004. Toward a syndrome model of addiction: multiple expres-
sions, common etiology. Harvard Rev Psychiat. 12(6):367-374.

Sinha R, Schottenfeld R, Agoos J. 2001. The role of comorbidity in
relapse and recovery. In: Agoos J, editor. Relapse and recovery in
addictions. New Haven (CT): Yale University Press; p. 172-207.

Slutske WS, Jackson KM, Sher KJ. 2003. The natural history of problem
gambling from age 18 to 29. ] Abnorm Psychol. 112(2):263-274.

Sussman S, Black DS. 2008. Substitute addiction: a concern for
researchers and practitioners. ] Drug Educ. 38(2):167-180.

Sussman S, Rozgonjuk D, Van den Eijnden RJ. 2017. Substance and
behavioral addictions may share a similar underlying process of dys-
regulation. Addiction. 112(10):1717-1718.

Targhetta R, Nalpas B, Perney P. 2013. Argentine tango: another
behavioral addiction? ] Behav Addict. 2(3):179-186.

Tsuang MT, Lyons MJ, Meyer JM, Doyle T, Eisen SA, Goldberg J, True
W, Lin N, Toomey R, Eaves L. 1998. Co-occurrence of abuse of dif-
ferent drugs in men: the role of drug-specific and shared vulnerabil-
ities. Arch Gen Psychiatry. 55(11):967-972.

Tuithof M, Have MT, van den Brink W, Vollebergh W, de Graaf R.
2013. Predicting persistency of DSM-5 alcohol use disorder and
examining drinking patterns of recently remitted individuals: a pro-
spective general population study. Addiction. 108(12):2091-2099.

Vaillant GE. 1983. The natural history of alcoholism. Cambridge,
Mass.: Harvard University Press.

Williams RJ, Volberg RA. 2010. Best practices in the population assess-
ment of problem gambling. Report prepared for the Ontario
Problem Gambling Research Centre, Guelph, Ontario, March 31,
2010. https://www.uleth.ca/dspace/handle/10133/1259.

Williams R]J, Volberg RA. 2014. Classification accuracy of four problem
gambling assessment instruments in population research. Int Gamb
Stud. 14(1):15-28.

Williams RJ, Hann R, Schopflocher D, West B, McLaughlin P, White
N, King K, Flexhaug T. 2015. Quinte longitudinal study of gambling
and problem gambling. Report prepared for the Ontario Problem
Gambling Research Centre. February 20, 2015. https://www.uleth.ca/
dspace/handle/10133/3641.

World Health Organization. 1997. Composite international diagnostic
interview (CIDI, Version 2.1). Geneva, Switzerland: Author.



