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Abstract
The objective of this study was to explore the association between psychosocial risk and protective
factors and cannabis use disorders (CUDs) in a cohort of African American and Puerto Rican
young adults. A representative sample (N=838) from the East Harlem area of New York City was
assessed at four points in time (at mean ages 14.1, 19.2, 24.5, and 29.2). The psychosocial
measures came from six domains: personality attributes, family, peer, work, neighborhood, and
substance use The psychosocial measures were assessed at each of the first three waves of the
study, and CUDs were assessed at the fourth and final wave of the study. Multivariate logistic
regression and a cumulative risk analysis were conducted. Increased psychological symptoms
(OR=1.21; 95% CI, 1.05–1.39; p<.01), problems resulting from cannabis use (OR=2.69; 95% CI,
1.33–5.46; p<.01), frequent arguments with one’s partner (OR=1.84; 95% CI, 1.09–3.10; p<.05),
high levels of deviance (OR=1.81; 95% CI, 1.21–2.71; p<.01), and frequent acts of violence
directed toward the participant (OR=1.19; 95% CI, 1.01–1.42; p<.05) were all associated with an
increased risk for CUDs. An increase in the number of risks was associated with an increase in the
probability of having CUDs at the fourth wave (again, at a mean age of 29.2). A decrease in the
number of risk factors may lead to a decrease in CUDs.
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INTRODUCTION
Cannabis abuse and dependence are related to indices of poor psychological well-being,
such as symptoms of anxiety, depression, and psychosis (1–3). Frequent and/or long term
cannabis use, as is typical of cannabis use disorders (CUDs), is associated with measures of
impaired physical well-being, such as upper respiratory symptoms (4–5). Given the harmful
effects of CUDs, there is a clear public health imperative to identify the factors leading and
contributing to their development and persistence.

CUDs do not arise from a limited set of underlying causes (6), but out of a constellation of
factors, across multiple domains. In particular, variables in the domains of personality
attributes, family, peer, work, neighborhood, and substance use all contribute to cannabis
abuse and dependence (6).

The prevalence of CUDs varies across demographic groups. In particular, males and
younger adults (e.g., between the ages of 18 and 29) demonstrate higher rates of CUDs than
females and older adults (7,8). As regards personality attributes, several recent longitudinal
studies have found that personality traits associated with a syndrome of undercontrol,
including impulsivity, disinhibition, and aggression, are related to the subsequent
development of CUDs (9–11). Additionally, both anxiety and depressive disorders (12,13),
as well as sub-clinical symptoms of anxiety and depression (14–16) are associated with an
increased risk of CUDs. With regard to family factors, only one study to our knowledge has
looked at the association between partner relationships and the use of marijuana. Maume
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and colleagues (17) found that low levels of marital attachment are related to the
continuation of marijuana use. Investigators have found that associating with delinquent and
drug-using peers in adolescence is significantly related to one’s own cannabis abuse and
dependence in emerging adulthood at 20–22 years of age (9,18,19).

Several cross-sectional studies demonstrate that employment-related variables, such as
greater absenteeism and lower occupational achievement, are related to the use of marijuana
(20,21). However, there are no longitudinal studies demonstrating that earlier measures of
employment are related to later CUDs. Since the frequency of drug use predicts the
development of CUDs (22), we postulate a relationship between work-related variables and
the development of CUDs. Recent studies have shown that neighborhood disorganization
and disadvantage, including violence and drugs sales, are related to the use of marijuana
(23–26). Limited longitudinal research demonstrate that such neighborhood characteristics
in adolescence predict the development of CUDs later in young adulthood (27).Finally,
substance use is related to later CUDs. Smoking, drinking, and marijuana use represent risk
factors for developing CUDs (22,28).

According to Family Interactional Theory (FIT; 6),the cumulative number of risk factors is
related to the development of psychopathology and CUDs. Based on FIT, we hypothesize
that there is an increase in the probability of the occurrence of CUDs as the total number of
risks the individual must cope with increases. In a related vein, Newcomb & Felix-Ortiz
(29)reported that as the number of risks increased there was an associated increase in the
probability of the occurrence of marijuana abuse.

The current study advances prior research in a number of ways: 1) we assess the predictors
of CUDs among relatively understudied ethnic groups—namely, inner-city African
Americans and Puerto Ricans (30–32); 2) we follow our sample up to the mean age of 29, in
contrast to the majority of prior research using younger samples; 3) we examine the
predictors of CUDs, while the bulk of existing research has been on the use of cannabis; 4)
we identify the predictors of CUDs from several psychosocial domains; and, 5) we evaluate
not only the individual effects of specific risk factors, but their cumulative effects.

In light of the above findings, we hypothesize the following: (1) Risk factors in each of the
psychosocial domains predict CUDs. These risk factors include personal attributes
(demographic and other personality factors), interpersonal (family, peer, and neighborhood
factors), occupational, and those related to substance use; and (2) As the total number of risk
factors increases, there will be a corresponding increase in the likelihood of CUDs..

METHODS
Participants

Data on the participants were initially collected in 1990 at Time 1 (T1) when the participants
were attending schools in the East Harlem area of New York City. The questionnaires were
completed in the classrooms with teachers not present. Each participant could choose to
have a questionnaire in either English or Spanish. At Time 1, the mean age was 14.1 years
with a standard deviation (S.D.) of 1.3 years. At Time 2 (T2; 1994–1996), the National
Opinion Research Center located and interviewed the participants in person. The mean age
of the participants was 19.2 years with a S.D. of 1.5 years. Interviewers of the same gender
and ethnicity as the participants were used to the greatest extent possible. Participants could
choose either an English or Spanish interview. At Time 3 (T3; 2000–2001), The Survey
Research Center of The University of Michigan interviewed the participants. The mean age
of the participants was 24.5 years with a S.D. of 1.4 years. As before, interviewers were
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matched to the participants’ gender and ethnicity as much as possible. The psychosocial risk
factors were assessed at each of the first three waves (Times 1, 2, and 3).

There were 838 participants who participated at Time 4 (T4; 2004–2006). The mean age of
the sample at T4 was 29.2 years, with a S.D. of 1.7 years. The sample was 41% male and
59% female. The sample was composed of 460 (54%) African American and 378 (46%)
Puerto Rican respondents. The median educational level was having completed at least one
year of business or technical school; 25% were employed in semi-skilled jobs (e.g., bus
driver), 11% in skilled jobs (e.g., mechanic), 45% in clerical positions, 17% had professional
level jobs, and 2% were unemployed at the time of the interview. In addition, 22% of the
sample was married and living together at the time of the interview. Cannabis use disorders
were assessed at the final wave (T4).

We compared the demographic variables for the participants who were interviewed at T1
(N=1332) and those who participated at T1 and T4, using the chi-square test of
independence (33).Males, older people, Puerto Ricans, and those who had higher scores of
socioeconomic status (SES) were more likely to drop out (χ2 = 29.77 , p<0.001; χ2 = 11.84 ,
p<0.001; χ2 = 6.54 , p<0.05; χ2 = 46.94 , p<0.001, respectively). We also compared both
groups of participants on (a) problems caused by drugs at T1, and (b) the psychosocial risk
factors at T1. In all cases, these two groups were not significantly different at a p value of .
01.

The study procedures were in accordance with appropriate National Institute of Health
(NIH) guidelines and were approved by the Institutional Review Board of the New York
University School of Medicine. An NIH Certificate of Confidentiality was obtained for this
data from the National Institute on Drug Abuse. Written informed consent was obtained
from all participants. Additional information regarding the study methodology is available
from previous reports (6).

Psychosocial Measures
The psychosocial scales used in this study are presented in Table 1. Some measures were
administered at T1 and T3; others at T2 and T3, and some at only T3 (see Table 2). The
scales have adequate reliabilities (Cronbach’s alphas). The measures have been found to
predict substance use, dependence, and psychopathology (6,43). The measures in Table 1
were grouped into the following domains: personality attributes, family, peer, work,
neighborhood, and substance use. CUDs as defined in DSM IV included cannabis
dependence or cannabis abuse (44). The assessment of CUDs was made using an adaptation
of the UMCIDI (45).

Analytic Plan
We used the full information maximum likelihood (FIML) method to impute missing data
(46). The advantage of FIML is that the results are less likely to be biased even if the data
are not missing completely at random.47 Only scores on the predictor variables were
imputed, not scores on the outcome measure of CUDs. SAS was used to compute the
proposed statistics. The dependent variable in all logistic regression analyses was whether a
participant had CUDs at T 4. In the bivariate analyses, each of the independent variables in
Table 2 was used to predict CUDs.

We computed six separate multiple logistic regression analyses using variables from the six
domains (i.e. personality, family, peer, work, neighborhood, and substance use). In each
multiple logistic regression analysis, the independent variables were the demographic
variables (gender, age, ethnicity, and SES) and the variables in that particular domain. In
Table 2, we report the multivariate odds ratio for each variable in a domain controlling for

Brook et al. Page 3

Subst Abus. Author manuscript; available in PMC 2011 October 26.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



the demographic variables and the other variables in the domain. For each variable in the
psychosocial domains, we summed the measures at the time points listed in the far right
column (see Table 2) and standardized each. One limitation of this approach is that one runs
the risk of grouping together participants who have demonstrated disparate prospective
patterns of psychosocial risk. For instance, a participant who reported high levels of
psychological symptoms at T1 (at a mean age of 14.1), but low levels at T3 (at a mean age
of 24.5), would be grouped together with a participant who reported low levels of
psychological symptoms at T1, but high levels at T3. Treating both such participants as
equivalent may be suboptimal, in that they may be at different levels of risk for CUDs at T4
(at age 29.2). However, scores on each of our predictor variables were highly correlated
across different waves of the study, indicating that, in practice, there was considerable
stability in levels of each risk factor over time.

We defined ten risk indicators for a CUD. The gender risk variable was 1 for males and 0 for
females. The age risk indicator was 1 if the participant’s age was in the lowest 16th

percentile and zero otherwise. At T4, participants in the lowest 16th percentile were 26 or 27
years of age. The rest of the sample ranged from ages 28 to 35. We treated younger age as a
risk factor because the prevalence of marijuana use declines throughout the age range of our
sample (48), and, therefore, younger participants would be at greater risk. Thus, the younger
participants were considered at risk. The eight psychosocial risk variables were indicated by
a superscript “R” in the far left column of Table 2. To be consistent with our prior work, a
risk score of 1 is assigned when the participant’s score is in the 84th percentile or higher on
the summed and standardized variable. Furthermore, receiving a risk score in the 84th

percentile or above does predict drug use, violent behaviors and psychopathology. The
cumulative risk index is the sum of the 10 risk indicators for CUDs. A bivariate logistic
regression analysis was computed to examine the relation of the cumulative risk index and
CUDs at T 4.

Results
Logistic Regression Analyses

Table 3 presents the proportions of respondents with CUDs at T4 (at mean age 29.2), as well
as the proportions of participants who reported problems resulting from cannabis use (or the
closest available measure) at the other waves. The proportion of respondents we identified
who had CUDs at this age is slightly higher than that found in representative national
samples.8 Table 2 presents the results of the bivariate and multivariate logistic regression
analyses. In the bivariate logistic regression analysis, each of the variables in each domain
was significant. Among the demographic variables, male gender (OR, 3.88; 95% CI, 2.00 –
7.54; p< .01) and younger age (OR, .60; 95% CI, .41 – .87; p< .001) were associated with an
increased risk for having T4 CUDs.

In the multivariate logistic regression analyses, eight of the standardized psychosocial
variables were significant. In the personality domain, more frequent violence directed
toward others (OR, 1.19; 95% CI, 1.02 – 1.39; p< .05) and increased psychological
symptoms (OR, 1.21; 95% CI, 1.05 – 1.39; p< .01) were associated with an increased risk of
having CUDs at T4. In the family domain, more frequent arguments with one’s partner were
associated with an increased risk for having CUDs at T4 (OR, 1.84; 95% CI, 1.09 – 3.10;
p< .05). In the peer domain, number of friends who are deviant (OR, 1.81; 95% CI, 1.21 –
2.71; p< .01) and susceptibility to peer drug use (OR, 1.45; 95% CI, 1.07 – 1.96; p< .05)
were associated with an increased risk for having CUDs at T4. In the work domain, skipping
work more often was associated with an increased risk for having CUDs at T4 (OR, 1.55;
95% CI, 1.10 – 2.19; p< .05). In the neighborhood domain, more frequent violence directed
toward the participant was associated with an increased risk of having CUDs at T4 (OR,
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1.19; 95% CI, 1.01 – 1.42; p< .05). Cannabis use was associated with an increased risk for
having CUDs at T4 (OR, 2.69; 95% CI, 1.33 – 5.46; p< .01).

Cumulative Risk Analysis
Figure 1 plots the estimated probability of CUDs at T4 against the cumulative risk index, as
well as the observed probability of CUDs at each level of risk. An increase in the number of
risks is associated with an increase in the estimated probability of having CUDs at T4. The
estimated probabilities are well within the confidence interval of the observed probabilities.
(Data available upon request.) In performing the analysis, two risks served as the baseline.
We estimated the probability of having CUDs at T4 for every additional risk factor beyond
the baseline. For example, having four risk factors were associated with a factor of 2.6
increase in the probability of having CUDs at T4 (i.e., 0.31 probability for four risks versus
0.12 for two risks), having five risks with a factor of 3.8 increase, and having six risks with a
factor of 5 increase.

DISCUSSION
As hypothesized, our results demonstrate that many earlier variables, assessed over three
waves spanning the mean ages of 14.1 to 24.5, are significantly related to CUDs at T4, at a
mean age of 29.2. The domains include: personality attributes, family, peer, occupational
difficulties, neighborhood, and substance use assessed during the periods of early
adolescence, middle and late adolescence, and early adulthood. In addition, an increase in
the number of risk factors is approximately linearly associated with an increase in the
probability of CUDs at T4.

Our findings are unique in three ways. First, the analysis reports results from a 15-year
longitudinal study of CUDs at T4, beginning when the participants were in adolescence and
continuing into adulthood. Second, this is the first study of the predictors of CUDs assessed
in African Americans and Puerto Ricans. Third, we investigate the relationship between the
cumulative risk of significant psychosocial factors and CUDs at T4.

Violence directed by participants toward others or violence directed toward the participants
is of great importance in predicting CUDs at T4, when the participants were at a mean age
of 29.2 years. This is manifested in the personality domain (e.g., violence towards others),
the family domain (e.g., in partner arguments), violence in the peer group (e.g., friends in
trouble with the police), and violence in the neighborhood (e.g., violence directed toward the
participant).

With respect to psychological symptoms, individuals who are depressed and anxious are
more likely to have CUDs at T4. These findings are in accord with the self-medication
theory of substance abuse as expressed by Khantzian (49), which states that cannabis may be
used to cope with depression and anxiety.

Two mechanisms may explain the relationship between peer drug associations and CUDs at
T4. Some individuals may select friends who use drugs. Alternatively, such individuals may
imitate the drug use of their friends (18,50). Moreover, it is possible that both mechanisms
are operative.

According to Problem Behavior Theory (51), low achievement and marijuana use are related
components of a more inclusive syndrome of problem behavior. Individuals who are low
achievers are more likely to be absent from work and have CUDs.
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Adolescents who experience a greater number of problems resulting from cannabis use are
more likely to develop CUDs in adulthood. The multivariate odds ratio of 2.69 indicates that
there is a strong association between problems resulting from cannabis use in adolescence
and CUDs in adulthood. These findings are in accord with the results of Winters & Lee (52).
From a public health preventive perspective, although CUDs develops over a long period of
time, cannabis use in the early 20’s should be considered a potential risk factor.

Our findings indicate that older adults are less likely to have a diagnosis of CUDs than
younger adults. These findings are in accord with Bachman et al. (53), who reported that
older adults are less likely to use drugs as a result of a more conventional life style. The
results of this study suggest that male adults are almost four times as likely to have a
diagnosis of CUDs as females. These findings are in line with those of Stinson, Ruan,
Pickering, and Grant (54), who have reported gender differences in the prevalence of CUDs.

The results of this investigation indicate that CUDs are also predicted by the cumulative
number of psychosocial and demographic risks. These results are in accord with FIT (6),
which postulates that an increase in the total number of psychosocial risks with which an
individual must cope is associated with a corresponding increase in substance use in
adolescents and young adults. Moreover, our research extends the conclusions of Castro,
Brook, Brook, and Rubenstone (55), as well as Bry, McKeon, and Pandina (56), who note
that assessing risks that are relatively uncorrelated from diverse areas of the lives of
adolescents and young adults over time increases the accuracy of the prediction of drug use/
abuse/dependence. In a related vein, multiple-risk models have also been used effectively to
explain psychiatric disorders (57).

Limitations
Our results suggest that a multiple-risk model is effective in predicting CUDs. Adding other
psychosocial dimensions as well as genetic factors would likely increase the accuracy of the
prediction of CUDs.

Our data are based on self-reports rather than on external measurements from official
records, such as police records. Studies have shown that use of this type of self-report data
yields reliable results (58). However, wherever possible, for each variable we combined
measures from multiple time points; this enhanced the reliability and validity of these
measures.

Lastly, our risk model was only tested on a minority sample of African Americans and
Puerto Ricans. Future work is need to test whether our model predicts CUDs in other
populations as well.

Despite these limitations, the study supports and extends the literature in a number of ways.
First, we assess variables over a span of up to 15 years. The prospective nature of the data
allowed us to go beyond a cross-sectional analysis and to consider the temporal sequencing
of variables. A major contribution of the paper is a set of findings relating earlier
manifestations of violence in adolescence to the occurrence of adult CUDs.

From a clinical perspective, it would be important to reduce the number of risk factors in
order to reduce the probability of having CUDs. This extends the research of Kliewer and
Murrelle (58), who found that an increase in the number of risk factors an individual is
exposed to was related to an increase in the probability of having problems resulting from
marijuana use. Finally, prevention or treatment interventions should be directed toward both
internal psychological distress and aggression. One might also focus on decreasing violence
whether rooted in the person, the family, in the peer group, or in the neighborhood.
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Figure 1.
Probability of Having CUDs as a Function of the Number of Risk Factors
Note 1. Cumulative Risk Index refers to the sum of the 10 risk indicators for CUDs. 2. The
vertical bars represent 99.9% confidence intervals for observed probability.
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Table 1

Psychological Measures: Sources and Cronbach’s Alphas

Domain/Scale (no. of items) Cronbach’s Alpha Source Sample Items

Demographics

Gender NA

Age NA Age at Time 4

Ethnicity NA Are you Hispanic?

Socioeconomic status (5) NA Combination of educational level and job status
of parents

Personality Attributes

Ego integration (6) .53 Original Do you feel like losing your tempter at people?

Violence toward others (10) .84 Chavez, Oetting, & Swaim,
1994 (34)

How often have you held a weapon (gun or club)
to someone?

Psychological symptoms (17) .89 Derogatis & Melisaratos,
1983 (35)

Do you sometimes feel hopeless about the
future?

Impulsivity (4) .64 Brook et al., 1990 (6)
Jackson, 1974 (36)

Do you often act on the spur of the moment
without stopping to think?

Partner Relationships

Satisfaction with partner (9) .73 Spanier, 1976 (37) All things considered, how satisfied are you with
your marriage/relationship

Marital harmony (7) .91 Spanier, 1976 (37) Do you act very affectionately with each other?

Arguments with partner (5) .81 Original How often do the two of you argue or fight about
things?

Peers

Deviance (6) .76 Huizinga, Menard & Elliott,
1989 (38)

How many of your friends have gotten in trouble
with the police or the law for something they

did?

Illegal drug use (4) NA Original How many friends have ever used cannabis, or
other illegal drugs, like cocaine, crack, heroin,

uppers, and downers?

Association with drug using peers
(8)

.74 Oetting & Beauvais, 1987
(39)

How much have close friends influenced your
use of illegal drugs?

Work

Skipped work (2) .77 Original How often have you called in sick when you
were not sick?

Work achievement (1) NA Original At your most recent job, how often have you
received good evaluations from your boss?

Neighborhood

Drug offering (1) NA Original How often has someone on the street offered you
cannabis or any other illegal drug?
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Domain/Scale (no. of items) Cronbach’s Alpha Source Sample Items

Violence toward subject (10) .79 Chavez, Oetting, & Swaim,
1994 (34)

How often has someone held a weapon (gun,
club or knife) to you?

Drug availability (8) .79 Monitoring the Future
Questionnaire 2002, Form

40 Part F (40)

How difficult is it to get cannabis, cocaine,
crack, or other illegal drugs like uppers,

downers, LSD or Heroin?

Substance Use

Nicotine dependence (6) .94 Heatherton, Kozlowski,
Frecker & Fagerstrom, 1991

(41)

How many cigarettes have you smoked in the
past 30 days?

Alcohol use (8) .96 Monitoring the Future
Questionnaire 1994, Form 3

Part D (42)

During the last 5 years, has your use of alcohol
caused you to behave in ways that you later

regretted?

Problems with cannabis use (9) .98 Monitoring the Future
Questionnaire 1994, Form 3

Part D (42)

During the last 5 years, has your use of cannabis
damaged your social life, popularity, or

reputation?

Note: 1. The alphas are estimated from our data.

2. N/A = Not Applicable
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Table 3

Proportion of Respondents with CUDs at T4 (Mean Age 29.2), and Problems with Cannabis Use at Earlier
Waves

Female Male

AA PR AA PR

T1: Problems with drug use1 .75 .32 .35 1.62

T2: Problems with cannabis use 5.30 11.16 17.28 21.47

T3: Problems with cannabis use 11.54 13.82 26.71 31.54

T4: Problems with cannabis use 8.83 22.60 7.91 14.81

Note: AA = African American, PR = Puerto Rican

1
Closest measure available to problems with marijuana use at this wave.
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