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Abstract
Objective—This study sought to empirically derive marijuana user subtypes based on DSM
abuse and dependence criteria and examine demographic and substance abuse distinctions of
derived classes.

Method—A community sample of 308 female marijuana users between the ages of 18-24 were
recruited in the Southern New England region. Latent class analysis was used to derive subgroups
based on DSM criteria. The use and demographic characteristics of classes were further analyzed
using ANOVA and chi-square tests.

Results—Based on fit criteria, a three class solution was selected. Class I (37%), an “unaffected/
mild” group was characterized by very low endorsement rates of abuse and dependence criteria.
This class was also found to have significantly lower rates of other substance use problems. Class
II (41.6%) “moderate problem users” showed moderate endorsement rates of abuse and
dependence criteria. Class III (21.4%) - “severe problem users” showed the greatest levels of
abuse and dependence with 90% meeting DSM criteria for abuse and 100% meeting diagnostic
criteria for marijuana dependence. Class III also showed the greatest levels of other substance use
problems.

Conclusion—Three distinct marijuana abuse and dependence subtypes were derived using LCA.
Findings may have implications for the development of more targeted treatment and prevention
interventions for young women struggling with varying degrees of marijuana abuse and
dependence.
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Introduction and Background
Marijuana is the most widely used illicit substance in the United States. In 2007,
approximately 6% of Americans over the age of 12 reported using marijuana at least once in
the past month (Substance Abuse and Mental Health Services Administration, 2008).
Regular marijuana use is associated with respiratory illnesses such as bronchitis,
emphysema, and lung infections (Brook et al., 2008; Tashkin, 2005; Moore et al., 2004) as
well as neuro-cognitive deficits (Solowij et al., 2002; Brook et al., 2008). The use of
marijuana has also been linked with psychosocial problems including occupational
absenteeism, work-related accidents (Zwerling et al., 1990), poor educational achievement
(Brook et al., 2008; Fergusson et al., 2003; Lynskey et al., 2000), and increased likelihood
of mental health conditions, including anxiety, depression and suicidal behavior (Fergusson
et al., 2002; Brook et al., 2001; King et al., 2001). Given these associations and the high
prevalence of use, marijuana represents a significant public health problem in the United
States.

Young adults between the ages of 18 and 25 have the highest rate of marijuana use
(Substance Abuse and Mental Health Services Administration, [SAMHSA] 2008).
Approximately 16.4% of adults in this age group report using marijuana at least once in the
past month (SAMHSA, 2008). The ages of 18 through 25 are marked by several important
life transitions and milestones, e.g. leaving home, attaining higher education, career and
marital initiation, that lay the foundation for future decades (Arnett, 2000; Chrisholm &
Hurrelman, 1995). Substance use during early adulthood in the United States is often
considered a cultural norm tied to establishing independence, exploring one’s identity, and
transitioning to limited supervision (Arnett, 2000). Substance use during this period occurs
within the context of significant life transitions that can be particularly susceptible to the
negative consequences of use. Substance-related legal, health, interpersonal, and
achievement problems can have an enduring impact. Therefore young adults have been the
focus of research and clinical efforts aimed at understanding, reducing, and treating
substance use.

Historically, studies focusing on young adult marijuana users have struggled to recruit
women (Fattore et al., 2008). Knowledge regarding marijuana use in this group is important
since marijuana use is highest among women between the ages of 18 and 25 and may pose
unique risks to women this age. In 2006, approximately 12.5% of women between the ages
of 18 and 25 reported marijuana use in the past year (Substance Abuse and Mental Health
Services Administration, 2007). Furthermore, rates of marijuana related disorders (cannabis
abuse & dependence) among female marijuana users between the ages of 18–29 have
increased from 25% in the early 1990’s to 32% in 2002 (Compton, et al., 2004).
Additionally, marijuana use has also been linked to increased sexual activity and
inconsistent condom use (De Genna et al., 2007 & Poulin & Graham 2001). These types of
sexually risky behaviors increase a woman’s risk for unplanned pregnancies and the
contraction of sexually transmitted diseases. Taken together, the risks associated with
marijuana use represent a significant threat to the health and well-being of women in the
early stages of adulthood.
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Marijuana abuse and dependence subtypes
The Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric
Association, 2000) distinguishes between marijuana (cannabis) abuse and dependence.
Recently, investigators have proposed a unidimensional approach for DSM substance
dependence diagnoses (Compton, et al., 2009; Lynskey & Agrawal, 2007; Budney, 2006;
Martin et al., 2006). This approach combines abuse and dependence and conceptualizes
dependence on a severity continuum (Lynskey & Agrawal, 2007). Studies utilizing Item
Response Theory (IRT) have identified a single latent dimension to DSM marijuana abuse/
dependence and have consequently advocated for incorporating a single dimensional
diagnostic approach to future versions of the DSM (Compton, et al., 2009; Lynskey &
Agrawal, 2007; Martin et al., 2006; Langenbucher et al., 2004; Teeson et al., 2002;).
Nevertheless the adoption of a DSM dimensional approach to the psychiatric diagnosis of
cannabis disorders will continue to require severity thresholds to direct level of care.
Therefore investigators have also attempted to identify unique subtypes of marijuana users
based on endorsed abuse and dependence criteria using latent class analysis (LCA). This
approach complements IRT studies and can further our understanding of potential subclasses
of users on the severity continuum of DSM abuse and dependence criteria. LCA has been
utilized in studies of alcohol users and cigarette smokers (Moss et al., 2007; Rose et al.,
2007; Auerbach & Collins, 2006; Bucholz et al., 1996) but has yet to be widely applied to
marijuana users.

In the only identified study using LCA to identify marijuana user subtypes, Grant and
colleagues (2006) applied this approach to a large sample (n=5821) of lifetime marijuana
users and derived groupings based on DSM marijuana abuse and dependence criteria. Grant
and colleagues (2006) found four classes illustrating a severity spectrum in terms of DSM
abuse and dependence criteria. Females were more likely to be unaffected/mild hazardous
users, and a three-class solution fit the female sub-sample more precisely.

The Grant et al. (2006) study not only offers the first and only attempt at elucidating
marijuana user subtypes using LCA, but also highlights the gender distinctions with respect
to marijuana user problems. One limitation noted by Grant and colleagues (2006) was their
measure of “lifetime” marijuana used to derive the latent classes. This approach potentially
grouped individuals based on marijuana use that occurred many years ago and possibly
during a transient period of atypical use. Deriving latent classes based on more “current” use
may offer a clearer understanding of the patterns of use among marijuana users.
Furthermore, the Grant and colleagues’ study (2006) did not examine levels of other
substance use among latent classes. This is particularly important when one considers the
high rate of poly-substance use and its impact (Ives & Ghelani, 2006). Further research is
needed in order to fully appreciate the poly-substance use patterns of marijuana users.

Despite considerable clinical and research efforts focused on substance use among young
adults, there is still much to be learned about young adult female marijuana users. Namely,
studies have yet to fully explore the substance use characteristics of this group and
investigate whether unique subgroups of users exist. Applying LCA to identify unique
subtypes and exploring the various demographic and substance use-related distinctions of
subgroups can provide a greater understanding of this relatively understudied group. In the
current study, we seek to replicate the work of Grant et al., (2006) in a community sample of
female current marijuana users between the ages of 18 and 24. We also investigate
demographic and comorbid substance use distinctions among marijuana use subtypes.
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Methods
Sample

The current study used baseline data from a randomized clinical trial testing the
effectiveness of a brief, motivationally-focused intervention for reducing marijuana use and
sexual risk behaviors among females between the ages of 18 and 24. The primary aims of
this study are to test whether this intervention decreases 1) marijuana use, and 2) sexual risk
behaviors, as well as 3) exploring the mediating role of marijuana use on the relationship
between the treatment effect and sexual risk behavior. The sample included 308 females
aged 18 to 24. Participants were recruited from the community using advertisements aimed
at women who have used marijuana at least 3 times in the past three months. Advertisement
flyers were posted on several college campuses and community agencies. In addition, we
conducted radio advertisement and purchased an advertisement that was posted on a public
bus. Our advertisement used the following wording: "Women between 18 and 24, have you
used Marijuana during the past 3 Months? You may be eligible to participate in a research
study about the health behaviors of young adults. Participation is completely confidential.
Eligible participants receive: Compensation for interviews, and free STD testing." Study
inclusion criteria included: 1) live within 20 miles of Providence RI and planning to remain
in the geographic area for the next 6 months, 2) speak English, 3) heterosexual intercourse
on at least one occasion in the past 90 days, 4) not be pregnant and 5) not meet criteria for
substance dependence (other than marijuana, alcohol, or nicotine) within the past year. The
study inclusion/exclusion criteria did not include a desire to quit using marijuana or a desire
to change sexual practices.

Procedures
Of the 1,690 individuals that were screened, 1,177 did not meet eligibility criteria. Of the
513 women eligible for participation, 170 refused or were unable to enroll. In total, 343
women provided informed consent approved by the institutional review board of Butler
Hospital. Of these, 35 were determined to be ineligible during the baseline assessment. A
total of 308 women completed the baseline assessment.

Measures
Substance use

Past 90-day marijuana, alcohol, and other substance use was assessed using the Timeline
Follow Back (TLFB; Sobell & Sobell, 1992). The TLFB is a calendar-based questionnaire
that prompts participants to recall the frequency of substance use in the past 90 days (Sobell
& Sobell, 1992). Additional questions included the number of marijuana quit attempts, the
number of times smoked marijuana per day, and whether or not participants were tobacco
smokers.

DSM symptoms and substance related problems
Substance abuse and dependence symptoms (for marijuana, alcohol, and other drugs) in the
past 90 days were assessed by trained research assistants using the Structured Clinical
Interview for DSM-IV, (SCID-I; First, et al., 2002). Problems associated with marijuana use
were assessed using the Marijuana Problems Scale (MPS; Stevens et al., 1993, 1994, 2000).
This 19-item scale asks participants to rate a list of marijuana problems on a 3-point scale
ranging from 0 (no problem) to 2 (serious problem). The 19-item problem scale has been
shown to have strong internal consistency (Stevens, et al., 2000).
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Analyses
We used LCA (McCutcheon 1987; Lazarsfeld & Henry, 1968) to identify homogenous
subgroups of young female marijuana users based on their observed endorsement of 10
marijuana abuse and dependence criteria. Legal problems resulting from marijuana use (11th

criteria item) was excluded because it was endorsed by only 4 (1.3%) participants. LCA
assumes the observed indicator variables are statistically independent within categories of
the latent class variable and standardized bivariate residuals are examined to evaluate this
assumption (Vermunt & Magdison, 2000). Large standardized residuals indicate the latent
classes do not adequately account for the covariance among observed indicators. Several
statistical indices of model fit are also used to determine the number of latent classes to
retain; however, no single criterion is universally accepted. These include information
criterion such as BIC (Schwartz, 1978), which has generally been shown to perform better
than the AIC (Akaike, 1987) in the context of LCA (Tofighi & Enders, 2007; Nyland et al.,
2007). Alternatives to traditional LR tests have been proposed, these include the Lo-
Mendell-Rubin (LMR-LRT) (Lo et al., 2001), the Vuong-Lo-Mendell-Rubin (VLMLR-
LRT) (Golden, 2000), and the parametric bootstrap likelihood ratio test (BLRT) (McLachlan
& Peel, 2000). In the current study, latent class models were fit using Mplus Version 5.1
(Muthén & Muthén, 1998–2009). The above noted indices of fit were used to compare
models with 1 to 5 latent classes. The final number of latent classes retained was determined
by the fit indices as well as the degree to which classes were conceptually distinct and
theoretically or clinically meaningful.

Input variables for the LCA were 10 dichotomous (absent/present) indicators of marijuana
abuse and dependence symptoms derived from the SCID. LCA estimates the probability of
class membership for each participant and participants were assigned to the class in which
their posterior probability of membership was highest. The average posterior probabilities
within classes reflect the extent to which subgroups are distinct. Estimated probabilities of
item endorsement on the input variables are reported to describe the latent classes. ANOVA
and chi-square tests were used to compare the identified latent classes on a range of external
variables; these included demographic characteristics, marijuana use behaviors, and use of
other substances. In cases where the assumptions underlying use of ANOVA were not
reasonably well approximated the nonparametric Kruskall-Wallis test was evaluated; in all
cases the p-values obtained for the Kruskal-Wallis test were of similar magnitude to those
we report from the ANOVA. When significant between class differences on external
variables were observed, pairwise comparisons of means and percentages were used to
identify which latent classes were different. Using the Bonferroni correction, pairwise
comparisons were considered statistically significant if the observed p-value < .05/3. Since
the Bonferonni adjustment is conservative and we considered these comparisons
exploratory, we also identify pairwise comparisons with marginally significant p-values (.
017 < p < .05) in Table 4 footnotes.

Results
Sample Characteristics

Participants averaged 20.9 (± 1.7) years of age (Table 1). About 67% (n = 206) were
Caucasian, 11% (n = 35) were African American, 11% (n=34) were Hispanic, and 11%
(n=33) were of other racial or ethnic origins. On average, participants reported using
marijuana on 51.2 (± 30.4, Median = 50.5) of the 90 days. Most participants 96% (n = 295)
had never married. A total of 23% (n=71) were living with a sex partner at baseline, 14%
(n=43) reported having 1 or more children and 61% (n=187) had attended some college. In
total, 52% (n=159) of participants met diagnostic criteria for marijuana abuse and 41%
(n=129) met dependence criteria (Table 1).
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As compared to study participants, those refusing were not found to be significant different
in terms of race/ethnicity (χ2 = 1.43 df = 1, p = .231), age (t = 1.82, p = .070), and frequency
of marijuana use (t = 0.05, p = .963).

Latent Class Analysis
Fit statistics for models with 1 to 5 latent classes are reported in Table 2. These consistently
indicate that models with 1- and 5-latent classes provide a poor statistical fit with the
observed data. The fit indices are less consistent regarding the fit of models with 2 to 4
latent classes. While BIC slightly favors a 2-class model, all 3 alternative LR-tests indicate
that a 3-class model fits the observed data better than a 2-class model. An examination of
standardized residuals also favored the 3-class model. In a 2-class model 12 of 180
standardized bivariate residuals exceeded | 1.96 |; none of the standardized residuals in the 3-
class model exceeded this threshold. The BLRT favors a 4-class model (p < .05), while the
p-values for both the LMR-LRT and the VLMR-LRT support a 3-class model (.05 < p < .
10). The standardized bivariate residuals from the 3-class model did not exceeded | 1.96 |
indicating that the observed indicators are statistically independent within classes (e.g.,
locally or conditionally independent) and that additional classes are not required to account
for the covariation between observed indicators. Based on model fit statistics and an
evaluation of substantive differences between 3- and 4-class solutions the more
parsimonious 3-class solution was selected for additional analysis.

The average within-class posterior probabilities for the 3-class model were .887, .870, and .
870 for classes I, II, and III, respectively; this reflects strong between-class separation and
within-class homogeneity. This is consistent with Grant et al. (2006) who reported that
among females a model with 3 latent classes provided the best fit.

Endorsement patterns for the DSM-IV marijuana abuse and dependence criteria and the
estimated within class probability of meeting each criterion are given in Table 3. Overall,
the abuse criteria most frequently met were failing to fulfill obligations (34.1%) and use in
hazardous situations (30.8%); the dependence criteria most often endorsed were using larger
amounts than intended (52.9%), time spent using marijuana (43.5%) and tolerance (43.5%).
Based on estimated posterior probabilities of class membership, 114 (37.0%), 128 (41.6%),
and 66 (21.4%) women were assigned to Classes I, II, III, respectively. The estimated
probability of meeting individual abuse and dependence criteria in Class I were, with one
exception, < .10. The criterion with the highest probability of endorsement in Class I was
using larger amounts of marijuana than intended. Class III had the highest estimated
probabilities of meeting all 10 abuse/dependence criteria (Table 3). Class II had relatively
high estimated probabilities of endorsing failing to fulfill obligations (.43), use in hazardous
situations (.38), using larger amounts than intended (.65), using a great deal of the time (.51)
and tolerance (.55). Relative to Class II, the estimated probability of endorsing interpersonal
problems, unsuccessful efforts to cut down, giving up activities, and experiencing
withdrawal are especially high in Class III. We use the labels “Unaffected/Mild,” “Abuse/
Moderate Dependence,” and “Severe Abuse/Dependence” to describe Classes I, II, and III,
respectively.

Nine (7.9%) of those assigned to Class I, 88 (68.8%) of those assigned to Class II, and 62
(93.9%) of those assigned to Class III met clinical criteria for a diagnosis of marijuana abuse
in the past 90 days. None of the participants assigned to Class I met diagnostic criteria for
marijuana dependence compared with 59 (46.1%) of those in Class II and 66 (100.0%) of
those assigned to Class III.
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Socio-demographic comparisons of latent classes
Participants were assigned to classes based on their highest estimated probability of
membership. Significant between-class differences were observed with respect to ethnicity
(χ2 = 13.49, df = 6, p < .05) and educational attainment (χ2 = 6.88, df = 2, p < .05) (Table 4).
African-Americans (25.7%) and Hispanics (29.4%) were less likely to be classified in the
unaffected/mild class than non-Hispanic Whites (39.8%) or those with other ethnic
background (39.4%). African-Americans (45.7%) had the highest rate of being assigned to
the moderate problem user class while Hispanics (41.2%) had the highest rate of being
classified in the severe problem user group (See Table 4). Participants assigned to the
unaffected/mild class (76.3%) were more likely to have had some college or completed a
college degree than those in the moderate problem user (62.5%) or severe problem user
(60.6%) classes. The identified classes did not differ with respect to mean age (F [2,305] =
1.40, p > .10), marital/partner status (χ2 = 1.77, df = 2, p > .10), or having children (χ2 =
1.82, df = 2, p > .10).

Marijuana use, problems, and quit attempts
Significant between-class differences were observed for mean age of first marijuana use (F
[2,305] = 7.31, p < .01), mean days of marijuana use during the 90 days prior to baseline (F
[2,305] = 48.34, p < .01), mean number of times marijuana was used on use days (F [2,305]
= 26.80, p < .01), mean marijuana problem severity index scores (F [2,305] = 106.17, p < .
01), and mean number of previous quit attempts (F [2,305] = 14.31, p < .01) (Table 4). The
association between-class membership and these external indicators of marijuana
involvement suggested a monotonic pattern. Participants assigned to the severe problem user
class had the youngest mean age of initiating marijuana use, the highest mean daily
frequency of marijuana use, highest quantity of marijuana use, highest marijuana problem
severity, and the highest mean number of quit attempts (Table 4).

Other substance use
The three latent classes did not differ significantly with respect to the percentage of current
cigarette smokers (χ2 = 2.51, df = 2, p > .10) (Table 4). However, the classes differed
significantly with respect to the likelihood of meeting criteria for alcohol abuse (χ2 = 22.87,
df = 2, p < .01) and alcohol dependence (χ2 = 20.06, df = 2, p < .01); participants assigned to
the severe problem user class had the highest rates of alcohol abuse (45.5%) and dependence
(25.8%). The mean frequency of daily alcohol consumption did not differ significantly
across classes (F [2,305] = 0.67, p > .10).

Mean frequency of cocaine use in the 90 days prior to baseline did not differ significantly
across the three identified classes (F [2,305] = 1.11, p > .10), but significant between-class
differences were observed for mean number of days of opioid use (F [2,305] = 6.42, p < .01
- Table 4). Participants assigned to the severe problem class used opioids on approximately
2.1 days compared to .5 days and about .2 days for those in the moderate problem user and
unaffected/mild classes, respectively.

Discussion
In the current study, we sought to replicate and extend the work of Grant et al. (2006) by
attempting to identify subgroups of young adult female marijuana users based on DSM
abuse and dependence criteria. Results from the LCA indicated a three class model that
reflects a severity continuum of mild, moderate and severe. The three latent classes parallel
those found by Grant et al. (2006) and in both studies a mild unaffected user class and a
severe problem user class emerged. In the current study, Class III consisted entirely of
individuals meeting diagnostic criteria for marijuana dependence with the highest number of
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days of marijuana use, greatest frequency of marijuana use, highest levels of alcohol abuse
and dependence, and the highest rates of other drug use. Class III includes marijuana users
whose level of severity has caused marked impairments and problems likely to necessitate
treatment. Accordingly, Class III had the highest rates of marijuana quit attempts.

In contrast, Class I reported relatively infrequent marijuana use and very few marijuana-
related problems. Less frequent marijuana users have received little empirical attention.
These users rarely present for substance use treatment, including marijuana treatment.
Nevertheless, mild users constitute a significant proportion of female marijuana users. For
example, in the Grant et al. (2006) study, approximately 67% of females in the sample were
classified in the mild unaffected class. In the current investigation, the only distinguishing
demographic characteristic of the “mild/unaffected” class was a higher level of education. A
higher level of education or current college enrollment was associated with lower severity
marijuana use in this sample. In large scale epidemiological surveys of both users and non-
users, college students have been shown to have similar rates of marijuana use as their non-
college peers (Johnston et al., 2007). Educational distinctions may be more likely to emerge
when the relationship between education level and use are examined exclusively (as in our
study) among female marijuana users. We speculate that higher levels of educational
attainment or current college enrollment may serve a protective function due to a greater
level of commitment to academic success and career, endeavors where more frequent
marijuana use may interfere .

Alcohol abuse and dependence was found to be highest among participants in Class III - the
severe problem user group. This finding is consistent with Ives & Gelani’s (2006) review of
the literature relating to poly-substance use which noted an association between alcohol and
marijuana use. Studies have also consistently found that the use of alcohol among young
people increases the risk for using any illicit substance including marijuana (Pape et al.,
2009; Ives & Gelani, 2006, Bailey et al., 1999; Merill et al., 1999). It is thought that
marijuana is often used in the context of alcohol use and one substance can cue the use of
the other (Pape et al., 2009). Furthermore, studies have revealed additive negative effects of
combined alcohol and marijuana use (Kelly et al., 2004; Ramaekers et al., 2000; Robbe,
1998). In our sample, this is illustrated by higher endorsement rates of DSM alcohol abuse
and dependence criteria among our most severe marijuana problem users.

Interestingly, the derived latent classes did not differ significantly in the proportion
endorsing current tobacco use. Nevertheless, Class III members reported a higher rate
(56.1%) of tobacco use than the rates reported by Classes I or II (43.9, 49.2, respectively).
Agrawal and colleagues (2009) found young adult female tobacco smokers to be up to 9.5
times more likely to have co-occurring marijuana use. Our findings suggest that when the
relationship between tobacco use and marijuana use severity are examined among marijuana
users exclusively, significant tobacco use distinctions disappear. The role of socio-economic
status (SES) may have played a role in our findings. In a recent general population study,
Tehranifar and colleagues (2009) found lower SES to increase the risk of tobacco use by up
to 2.7 times. Similarity in SES characteristics across our sample may have resulted in the
similar rates of tobacco use irrespective of marijuana use severity reported here.

Also noteworthy, the three derived latent classes were found to significantly differ in their
age of marijuana initiation. Class III was found to have the earliest mean age of onset (13.8)
while Class I (the mild unaffected group) had the oldest age of onset (15.1). This finding is
consistent with the body evidence that suggests that an earlier age of onset of any substance
is associated with greater levels of substance use and substance use problems later in life
(Wittchen, et al., 2008). Even among our cohort of young females with a mean age of
twenty-one, the consequences of very early adolescent marijuana can be seen. The
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differences in age of initiation among latent classes may represent the progressive nature of
marijuana use, with longer periods of use leading to greater DSM marijuana problems in the
next few years that include life transitions and milestone crucial to development. The
relationship between age of marijuana initiation and later marijuana problems has
implications for prevention efforts targeting young adult females. Primary and secondary
prevention efforts during earlier periods of adolescence may thwart the progression of use
and decrease the risk for marijuana abuse and escalating consequences.

Implications
The findings of the current study have implications for informing the development of
prevention, assessment, and treatments for young women with varying degrees of marijuana
use and comorbid substance use problems. A number of treatment modalities for marijuana
dependence have been developed and tested (Budney et al., 2007). However, as noted
earlier, individuals seeking or being mandated to treatment are likely to be more severe users
similar to Class III in this study. Interventions for moderate and infrequent marijuana users
have yet to be fully developed and tested. The current study begins to characterize such
users in the hopes that such information can lead to treatment approaches that address the
unique needs of young women with varying levels of use. Our findings also highlight the
need for interventions to target the use of alcohol and other substances in the context of
marijuana treatment.

Findings from the current study may also contribute to the growing debate surrounding the
DSM approach (i.e., categorical versus dimensional) to the classification of substance use
disorders. Recent studies that have sought to examine this issue using Item Response Theory
(IRT) have repeatedly demonstrated that the DSM cannabis abuse and dependence
distinctions are not empirically supported (Compton et al., 2009; Lynskey & Agrawal, 2007;
Martin et al., 2006; Gillespie et al., 2007). Instead, a single dimensional scale of severity has
been shown to be a more valid approach. The latent classes in our study correspond to a
severity spectrum and suggest subtypes along the severity spectrum. Furthermore, the
adoption of a DSM dimensional approach to the psychiatric diagnosis of cannabis disorders
will continue to require severity thresholds to direct level of care. Therefore, LCA sub-
typing based on DSM cannabis disorder criteria offers an empirical approach for obtaining
information on cannabis severity groupings.

Limitations
The use of self-reports for gathering substance use data is a limitation of this study. Despite
the potential for self-report biases, studies have found a high concordance rate between self-
report and biomarkers of use (Rose, et al., 2007; Solbergsdottir et al., 2004; Neale &
Robertson, 2003). The cross-sectional nature of the current study limits our ability to make
conclusions regarding the stability of class associations.

Third, despite the fact that participants were asked about DSM criteria for each substance
individually, the incidence of poly-substance could potentially make it difficult for
participants to fully distinguish between specific marijuana related problems and problems
associated with other substance use (Compton, et al., 2009). Future studies can address this
issue through the use of more stringent inclusion/exclusion criteria that results in samples of
“purer” marijuana users.

A related limitation is the use of DSM categorical variables in the LCA models. Considering
the dimensional nature of DSM marijuana problem severity, utilizing continuous variables
of DSM marijuana problems in the LCA may potentially enhance the derived subgroupings.
However, our approach was intentionally selected in order to replicate Grant et al’s (2006)
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methodology. Furthermore, the LCA may have also been enhanced by including potential
covariates. Once again, our intent to replicate the work of Grant et al. (2006) as well as our
aim of deriving subgroups based purely on DSM problems guided our methodological
approach.

Finally, we specifically sought to investigate the subpopulation of females between the ages
of 18 and 24. Thus, our findings may not generalize to older women, non-current users of
marijuana, women who are not sexually active, non-community samples, or males.
However, we specifically focused on this highly vulnerable subgroup due to the high levels
of both substance use and risk for sexually transmitted diseases. The current study remains
the only investigation examining LCA-derived marijuana user subgroups in a female sample
of young adults and our findings begin to shed light on the user profiles of this relatively
understudied subpopulation.
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Table 1

Background Characteristics (n = 308).

Mean (± SD) Median Range

Age (Years) 20.88 (1.76) 20.0 18 – 24

Age First Used Marijuana 14.75 (2.18) 15.0 8 – 21

Days (Past 90) Used Marijuana 51.23 (30.37) 50.5 3 – 90

Marijuana Problem Severity Index 5.04 (3.80) 4.0 0 – 18

Marijuana Quit Attempts 1.55 (3.99) 0.0 0 – 50

Days (Past 90) Used Alcohol 18.68 (16.32) 14.0 0 – 80

Days (Past 90) Used Cocaine 0.36 (1.49) 0.0 0 – 10

Days (Past 90) Used Opioids 0.75 (3.60) 0.0 0 – 49

Race/Ethnicity % (n)

   Caucasian (non-Hispanic) 66.9 (206)

   African – American 11.4 (35)

   Hispanic 11.0 (34)

   Other Minority 10.7 (33)

Some College or Degree (Yes) 67.2 (207)

Married or Lives w Partner (Yes) 23.1 (71)

Marijuana Abuse (Yes) 51.6 (159)

Marijuana Dependence (Yes) 40.6 (129)

Met Alcohol Abuse Criteria (Yes) 26.3 (81)

Met Alcohol Dependence Criteria (Yes) 11 (34)

Current Cigarette Smoker (Yes) 48.7 (150)

Recent (90 Days) Opioid Use (Yes) 15.9 (49)

Recent (90 Days) Cocaine Use (Yes) 14.9 (46)
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Table 3

Observed Distribution and Estimated Probability of Marijuana Abuse/Dependence Criteria by Latent Class
(n= 308)

Latent Class

I (n = 114) II (n = 128) III (n = 66)

Unaffected/ Abuser/Moderate Severe Abuse/

Abuse Criterion Total (n = 308)a /Mild Dependence Dependence

Failed to Fulfill Obligations 105 (34.1%) .01 .43 .69

Used in Hazardous Situations 95 (30.8%) .07 .38 .54

Interpersonal Problems 36 (11.7%) .02 .06 .38

Dependence Criterion

Larger Amounts Than Intended 163 (52.9%) .14 .65 .90

Unsuccessful Efforts to Cut Down 81 (26.3%) .03 .25 .66

Great Deal Time Spent Using 134 (43.5%) .08 .51 .85

Gave Up Activities 61 (19.8%) .01 .12 .64

Continued Use Despite Problems 63 (20.5%) .03 .20 .49

Tolerance 134 (43.5%) .07 .55 .78

Withdrawal 30 (9.7%) .02 .02 .38

a
Observed number and percentage meeting each criterion.
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Table 4

Comparison of Latent Classes on Background Characteristics, Substance Use Behaviors, and Other Problems
(n = 308).

Latent Class

I II III

(n = 114) (n = 128) (n = 66)

Demographic Characteristics Unaffected/ Abuser/Moderate Severe p =a

/Mild Dependence Abuse/Depen

Mean (SD) Age 21.1 (1.7) 20.8 (1.8) 20.7 (1.7) .247

Race/Ethnicity .036

  % (n) White (Non-Hispanic)bc 39.8 (82) 43.7(90) 16.5 (34)

  % (n) African-Americanb 25.7 (9) 45.7 (16) 28.6 (10)

  % (n) Hispanic bcd 29.4 (10) 29.4 (10) 41.2 (14)

  % (n) Other Minority b 39.4 (13) 36.4 (12) 24.2 (8)

% (n) Some College or Degree e 76.3 (87) 62.5 (80) 60.6 (40) .032

% (n) Married or Lives with Partner 27.2 (31) 20.3 (26) 21.25 (14) .413

% (n) Any Children 10.5 (12) 15.6 (20) 16.7 (11) .403

Substance Use

Mean (SD) Age 1st Used MRJ c 15.1 (2.4) 14.9 (1.9) 13.8(2.1) .027

Mean (SD) Days of MRJ (Past 90) f 32.8 (27.9) 57.9 (27.2) 70.2 (22.4) .000

# MRJ Times / Use Day f 1.5 (0.7) 2.7 (1.8) 3.8 (3.4) .000

MRJ Problem Severity Index f 2.5 (2.0) 5.3 (2.9) 9.0 (4.1) .000

Marijuana Quit Attempts c 0.7 (1.6) 1.2 (2.1) 3.7 (7.4) .000

% (n) Current Cigarette Smoker 43.9 (50) 49.2 (63) 56.1 (37) .284

% (n) Alcohol Abuse Criteria f 13.2 (15) 28.1 (36) 45.5 (30) .000

% (n) Met Alc. Dep. Criteria c 5.5 (5) 9.4 (12) 25.8 (17) .000

Mean (SD) Days Alc. (Past 90) 18.4 (16.3) 17.9 (14.6) 20.7 (19.4) .512

% (n) Recent (90 Days) Opioid Use c 7.9 (9) 15.6 (20) 30.0 (20) .059

Mean (SD) Days (Past 90) Opioid c 0.2 (0.9) 0.5 (1.9) 2.1 (7.1) .002

% (n) Recent (90 Days) Cocaine 11.4 (13) 14.1 (18) 22.7 (15) .114

Mean (SD) Days(Past 90)Cocaine 0.3 (1.2) 0.3 (1.0) 0.6 (1.5) .331

a
P-values of the F- and Pearson χ2-statistics for comparisons of continuous and categorical characteristics, respectively. P-values < .05 are in bold.

b
To facilitate interpretation percentages within categories of ethnicity were calculated and reported.

c
Class I and Class II are significantly (Bonferroni Corrected p < .017) different than Class III.

d
Difference between Class I and Class III is .marginally significant (.017 < p < .05).

e
Differences between Classes I and II and between Classes I and III are marginally significant (.017 < p < .05).

f
All pairwise comparisons between Classes are statistically significant (p < ‥017).
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