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Abstract

There has been increasing acceptance of marijuana use in the US in recent years, and rates among 

adolescents have risen. At the same time, marijuana use during adolescence has been linked to an 

array of health and social problems. Maltreated children are at risk for marijuana use, but the 

relationships among characteristics of maltreatment and marijuana use are unclear. In this paper 

we examine how the type and the extent of maltreatment are related to the level of adolescent 

marijuana use. Data analyses were conducted on a subsample of maltreated adolescents (n = 702) 

from the Longitudinal Studies of Child Abuse and Neglect (LONGSCAN) project. Approximately 

half the sample had used marijuana, and maltreatment was associated with its use. Multivariate 

regression models showed that being male, extensive maltreatment, and peer marijuana use were 

associated with Heavy Use of marijuana. These findings suggest the importance of 

comprehensively assessing children’s maltreatment experiences and their peers’ drug use to help 

prevent or address possible marijuana use in these high-risk adolescents.

Keywords

Child maltreatment; marijuana; adolescence

Corresponding Author: Howard Dubowitz, Department of Pediatrics, University of Maryland School of Medicine, 520 West 
Lombard Street, 1st Floor, Baltimore, Maryland 21201. 

HHS Public Access
Author manuscript
Child Maltreat. Author manuscript; available in PMC 2016 February 01.

Published in final edited form as:
Child Maltreat. 2016 February ; 21(1): 16–25. doi:10.1177/1077559515620853.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Carolina Digital Repository

https://core.ac.uk/display/304662793?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Although there is a recent trend toward legalization of marijuana use among adults that 

might imply little concern for marijuana use as a public health issue, marijuana has been 

linked to several adverse health outcomes (Hall, 2014; Volkow, Baler, Compton & Weiss, 

2014), including dependence (Swift, Coffey, Carlin, Degenhardt & Patton, 2008), cognitive 

dysfunction (Meier, et al., 2012), and impaired driving (Hartman & Huestis, 2013). 

Marijuana use has also been associated with mental health problems such as panic disorder 

(Zvolensky, Cougle, Johnson, Bonn-Miller & Bernstein, 2010), anxiety (Degenhardt et al., 

2012; Kedzior & Laeber, 2014), and psychosis (Fergusson, Horwood & Ridder, 2005; 

Moore, 2007).

Although marijuana use as compared to non-use confers risk for various adverse outcomes 

in young adulthood (Ellickson, Martino & Collins, 2004), it is especially problematic when 

use begins early in adolescence or is frequent (Brook, Lee, Brown, Finch & Brook, 2011; 

Flory, Lynam, Lilich, Leukefeld & Clayton, 2004; Meier, et al., 2012 Solowij, Stephens, et 

al., 2002; Windle & Wiesner, 2004). Adolescent marijuana users are at risk for academic 

difficulties (Lynskey & Hall, 2000), with users less likely than non-users to complete high 

school or undertake postsecondary education, even after controlling for possible 

confounding variables (Homel, Thompson & Leadbeater, 2014; Horwood et al., 2010; 

Palamar et al., 2014). Brain imaging studies have found structural abnormalities in gray 

matter density, volume, and shape of the nucleus accumbens and amygdala in 18–25 year 

old marijuana users (Gilman et al., 2014). This finding is not unexpected given that the 

developing brain appears to be highly vulnerable to the effects of substance use and that the 

brain continues to develop into the mid-20s (Giedd, 2004). Other studies have reported a 

variety of neurocognitive problems among marijuana users (Hanson et al., 2010; 

Schweinsburg, Brown & Tapert, 2008; Solowij et al., 2011). In the longer term, chronic 

heavier patterns of marijuana use predict risk for a number of psychosocial outcomes 

including diminished relationship quality (Brook et al, 2008), greater need for economic 

assistance and occupational difficulties (Fergusson & Boden, 2008; Green & Ensminger, 

2006; Brook, Lee, Finch, Seltzer & Brook, 2013), and lower satisfaction with life 

(Schulenberg et al., 2005).

Despite the evidence regarding the effects of marijuana, recent national surveys have shown 

decreases in perceived risk concerning marijuana (Johnston, O’Malley, Bachman, 

Schulenberg & Miech, 2014a), owing in part to the relaxation of state laws regarding the 

legality of marijuana use (Schuermeyer et al., 2014). In tandem with decreasing perceived 

risk, recent data show increased marijuana use by adolescents. By age 18, nearly half of 

American adolescents report having tried marijuana (Johnston, O’Malley, Bachman, 

Schulenberg & Miech, 2014b). In 2013, 46% of high school seniors had smoked marijuana 

at some point, making it the most commonly used illicit drug among youth (Johnston et al., 

2014a).

Among the research studies on risk and protective factors associated with marijuana use, 

several have focused on the impact of child maltreatment, including physical and sexual 

abuse as well as neglect. Adults who retrospectively report having been maltreated as 

children are at elevated risk for drug involvement compared to individuals who have not 

reported maltreatment (Green et al. 2010; Wu, Schairer, Dellor & Grella, 2010; McLaughlin 

Dubowitz et al. Page 2

Child Maltreat. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



et al., 2010, Kilpatrick et al., 2000). Moreover, prospective studies have found child 

maltreatment to be associated with drug use during adolescence (Oshri, Rogosuch, Burnette 

& Ciccetti, 2011; Horan & Widom, 2015) and young adulthood (Widom, Marmorsetin & 

White, 2006; Lo & Cheng, 2007; Lansford, Dodge, Pettit & Bates, 2010; Thornberry et al., 

2014). Wilson & Widom (2009) observed significant relationships between child abuse and 

neglect and subsequent illicit drug use in young adult women, but not men. Maltreatment 

has been identified as a significant predictor of cannabis dependence (Handley, Rogosch, 

Guild & Cicchetti, 2015; Green et al., 2010), even after adjustment for genetic vulnerability 

(Duncan et al., 2008).

Child maltreatment is not, however, always associated with drug use, raising the question of 

what explains the variability in outcomes. First, the timing of maltreatment has been 

suggested to predict psychosocial and health outcomes. One study found that maltreatment 

during adolescence, as opposed to early childhood, was associated with substance use and 

other maladaptive behaviors (Thornberry, Ireland & Smith, 2001). Oshri et al. (2012) 

reported that the severity of maltreatment in early childhood was related to adolescent 

marijuana abuse and dependence, via poor adaptation in childhood and externalizing 

problems.

Dodge and colleagues (2009) described a dynamic cascade model of the development of 

early-onset drug use that supports the aggravating effect of early maltreatment. In contrast, 

other research has suggested that contemporaneous or recent maltreatment might be more 

predictive of substance use in adolescence and young adulthood. It has been suggested that 

adolescence is a period of heightened vulnerability to stress (Jankord et al., 2011; 

McCormick, Mathews, Thomas & Waters, 2010), which might contribute to their risk taking 

behavior (Steinberg, 2010). Persistent maltreatment that occurs during both childhood and 

adolescence might compound the risk for subsequent drug use (Ireland, Smith & 

Thornberry, 2002)

Second, the type of maltreatment might also be a factor in the variation in drug use 

outcomes (Moran, Vuchinich & Hall, 2004; Bailey & McCloskey, 2005). Neglect is the 

most common type of maltreatment reported to Child Protective Services (CPS). Of the 

679,000 substantiated reports in 2013, 82% of the children were neglected, 18% were 

physically abused, 9% were sexually abused and 9% were psychologically maltreated (U.S. 

Department of Health and Human Services, 2013). Just as different types of maltreatment 

have been associated with different child outcomes (Lau et al., 2005), physical abuse 

appears to be especially associated with drug use (Huang et al., 2011; Lo & Cheng, 2007; 

Wilson & Widom, 2009;), but others found significant relationships with both physical and 

sexual abuse, but not neglect (Appleyard, Berlin, Rosanbalm & Dodge, 2011). In contrast, 

Cheng and Lo (2010) found that sexual abuse, but not physical abuse or neglect, predicted 

cocaine, crack and heroin use. In one of their studies, no relationship was found between 

childhood maltreatment and marijuana use after controlling for marijuana use prior to 

official CPS reports, parental closeness and parent monitoring (Cheng & Lo, 2011). The 

influence of peers on adolescents’ drug use (Glaser, Shelton & van den Bree, 2010; 

Monahan, Rhew, Hawkins & Brown, 2014; Tucker, de la Haye, Kennedy, Green & Pollard, 
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2014) requires taking this into account when examining the influence of child maltreatment 

on later drug use.

Despite strong support for the overall link between maltreatment and drug use, 

methodological limitations of previous research leave important gaps in our understanding 

of those characteristics of maltreatment that influence drug use. Research to date offers a 

mixed, uncertain picture of how characteristics of maltreatment influence adolescent drug 

use. Our goal in this multisite prospective study of children at risk of or reported for 

maltreatment was to examine whether the type, extent and timing of their maltreatment 

experiences were associated with the level of their marijuana use during adolescence. To 

overcome some of the limitations of prior research, we utilized data from a large, multi-

wave and multi-site prospective study of high-risk children.

The current study design affords the opportunity to fill important gaps in prior research on 

maltreatment and marijuana use. As indicated earlier, little research has focused on the 

relationship between maltreatment and marijuana use, and it has typically relied on 

retrospective recall in adults, failed to examine characteristics of maltreatment (e.g., Khoury, 

Tang, Bradley, Cubells & Ressler, 2010), or examined outcomes in adulthood (Fergusson et 

al., 2008; Huang et al., 2011). In particular, prior research has rarely examined all types of 

maltreatment as predictors; in particular, the role of neglect has been neglected (e.g., Khoury 

et al., 2010). Several studies have examined the relationship between maltreatment and 

“substance use” as a more general class, without focusing on marijuana (Fergusson et al., 

2008; Moran et al., 2004).

Method

Sample

The analytic sample was derived from the Longitudinal Studies of Child Abuse and Neglect 

(LONGSCAN), a consortium of five prospective studies of the antecedents and 

consequences of child maltreatment (Runyan et al., 1998). Although each subsample 

consisted of families at high risk for maltreatment as indicated by their potential or current 

involvement with CPS, they were deliberately varied to represent those at risk for 

maltreatment or already identified as maltreated. Participants were included in this sample if 

there were data from at least one interview indicating marijuana use or data at 18 that they 

had never used marijuana. Of the original LONGSCAN sample of 1354 children, 1041 

(77%) met the inclusion criteria. Excluded participants were more likely to have been 

maltreated (73.5%) than those included (67.4%), Χ2 (1) = 4.10, p=.04. Excluded participants 

were more likely to be White (30.4%) and less likely to be Hispanic (16.0%) or Black 

(44.9%) compared to those included, 24.9%, 12.6% and 55.8% respectively (Χ2 (3) = 11.61, 

p=.009). LONGSCAN included children who had been maltreated as well as others who 

were not. Analyses were finally conducted on the maltreated subsample (n = 702)

Procedure

The consortium began common data collection when the children were 4 to 6 years old and 

gathered data from the caregivers and children every two years until 18 years of age 
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(Runyan et al., 1998). CPS data were obtained by each site from the local or state agency at 

regular intervals. Each site employed procedures approved by its local Institutional Review 

Board. Families were paid a nominal amount for their participation to compensate for their 

time and travel.

Measures

Maltreatment—A participant was defined as maltreated if the review of CPS data reports 

reviewed by the LONGSCAN project (Runyan et al., 1998) indicated one or more reports 

from birth to18 years of age. English, Bangdiwala & Runyan (2005) describe in detail the 

identification of maltreatment from CPS records. In sum, trained observers at each site 

reviewed CPS records every 2 years and collected information about allegations of abuse 

and neglect. These allegations were categorized according to a modified version of the 

Maltreatment Classification Scheme (Barnett, Manly & Cichetti, 1993). The decision to use 

allegations instead of substantiated reports was based on earlier research on LONGSCAN 

participants. Hussey et al. (2005) found that children with substantiated and unsubstantiated 

CPS reports had similar behavioral and developmental outcomes. Other researchers have 

also suggested that there is not a useful distinction between substantiated and 

unsubstantiated cases (Kohl, Jonson-Reid, & Drake 2009).

Characteristics of Maltreatment—Maltreatment experiences were further characterized 

for those in the maltreated subsample (n = 702) (Table 2). The Type of maltreatment was 

classified as Physical Abuse, Sexual Abuse, Emotional Maltreatment, or Neglect (English, 

Graham, Litrownik, Everson & Bangdiwala, 2005). Each type of maltreatment was coded 

dichotomously, and children could be classified as having experienced more than one type 

of maltreatment.

The Chronicity of maltreatment was defined by the number of developmental periods during 

which at least one report was made: 0 – 5, 6 – 11, and 12 – 18. The Frequency of 

maltreatment was defined as either low (1 – 5 reports) or high (6 or more) between the ages 

of 0 and 18 years. Chronicity and Frequency as well as Timing of CPS reports were highly 

correlated, so we created a summary variable – Extent of child maltreatment. Individuals 

with Limited Maltreatment (44%, n=309) were defined as those who had CPS reports in 

only one developmental period, and had low Frequency of reports (mean = 2.0). Those who 

experienced Extensive Maltreatment (56%, n= 393) were maltreated in more than one 

developmental period (median = 2) or had high Frequency of CPS reports (mean = 7.2).

Peer Marijuana Use—At ages 12, 14, and 16, participants were asked whether any of 

their friends used marijuana (n = 911). If at any interview participants indicated Yes, they 

were counted as having had Peer Use (n = 437, 48%). If during at least two interviews 

participants indicated that their friends did not use marijuana, (and never described their 

friends as using), they were counted as No Peer Use (n = 474, 52%).

Level of Adolescent Marijuana Use—Participants were first classified as having used 

marijuana if use was reported at any of the age 12, 14, 16, and 18 interviews. Non-use was 

defined by indicating at 18 that they had never used marijuana (Never Used Marijuana). 
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Adolescents who never indicated marijuana use and who did not complete the age 18 

interview were considered to have missing data and were excluded. Those who reported 

marijuana use were further categorized by level of use. Heavy use was defined as reports in 

at least one interview of 1) use on more than 20 days in the last year or 2) use more than 10 

times in the last month or 3) meeting criteria for Substance Dependence or Abuse per the 

National Institute of Mental Health Diagnostic Interview Schedule for Children version IV 

at age 14 or 18.

Data Analyses

The goal of the present study was to understand the maltreatment characteristics that 

predicted the level of marijuana use during adolescence. A correlation matrix including the 

maltreatment variables as well as peer use (see Table 3) shows that the correlations were 

modest to moderate, ranging from -.09 to .48.Thus, multicollinearity was of minimal 

concern and allowed us to develop a model that included multiple dimensions of childhood 

maltreatment. Multinomial logistic regression analyses were conducted, with Site and Race/

Ethnicity as covariates. Site included the 5 research centers with Northwest as the reference. 

Race/ethnicity was coded in four categories (Black, Hispanic, Other and White), with White 

as the reference group. Peer Use was used as a covariate in some models with No Peer Use 

as the reference. In a preliminary analysis of the covariates as predictors of Level of 

Marijuana Use, Participant Sex was found to be significantly related to Level of Use and 

therefore was included in each model. Next, a model was developed that included all 

variables except Peer Use (Model 1) followed by a model that included Peer Use (Model 2).

Results

Child maltreatment was associated with marijuana use. Specifically, a greater percentage of 

maltreated youth reported any marijuana use (53%) compared to those who had not been 

maltreated (36%, p = <.001). Maltreated youth were more likely to report both Some Use 

(31% vs. 22%) as well as Heavy Use (22% vs. 14%). Table 1 summarizes characteristics of 

the maltreated subsample (n = 702). Females were less likely than males to engage in Heavy 

Use (16% vs. 28%, p = .001). Marijuana use did not differ significantly according to race/

ethnicity or study site.

The bivariate relationships between maltreatment characteristics and marijuana use are 

shown in Table 2. Regarding Maltreatment Type, Physical Abuse was significantly 

associated with Heavy Use of marijuana, and Sexual Abuse primarily with Some Use. More 

Extensive child maltreatment (CM) was significantly associated with Heavy Use. Emotional 

maltreatment and neglect did not predict marijuana use. The Tolerance ranged from .63 to .

99 and the VIF ranged from 1.01 to 1.44, indicating that multicollinearity among the 

maltreatment variables was of little concern.

All of the characteristics of maltreatment and covariates were jointly examined (Table 4). In 

Model 1, Sexual Abuse predicted Some Use of marijuana, and Extensive CM was associated 

with Heavy Use. Females were more likely than males to be reported for sexual abuse (38% 

vs.17%), X2 (1) = 40.35, p<.001), and they are more likely to have Some Use than Heavy 

Use. When Peer Use was added in the regression (Model 2), it is strongly predictive of 
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marijuana use, and being male and having experienced Extensive CM also are associated 

with Heavy Use of marijuana.

Discussion

This study adds important information to our understanding of the characteristics and 

predictors of marijuana use in vulnerable populations of children who are at-risk or reported 

for maltreatment. Although not generalizable to the broader US population of adolescents, 

these data are valuable because “at-risk and/or maltreated adolescents have an increased 

likelihood of using illicit drugs” (Braciszewski & Stout, 2012). As such, studying marijuana 

use within such high-risk populations has the potential to better elucidate the relative 

contributions of maltreatment and other risk factors such as peer use. As well, reported 

maltreatment is associated with a host of risk behaviors, and the pattern of predictors for 

each risk behavior is somewhat different (Courtney & Dworsky, 2006).

This study is consistent with earlier research and extends it by providing information about 

the effects of different characteristics of reported maltreatment and their relative influence in 

the context of peer use. Maltreatment was associated with marijuana use in bivariate models, 

but did not retain significance in models that adjusted for peer marijuana use. In terms of 

type of maltreatment, sexual abuse predicted marijuana use. This finding is consistent with 

earlier research (Fergusson Boden & Horwood, 2008; Moran et al., 2004) which found that 

physical abuse and sexual abuse (and these combined) predicted substance abuse or 

dependence, although not specifically marijuana use. Physical abuse has also been found to 

predict earlier onset of substance use in young adolescents (Lansford et al., 2010). Those 

who experienced Extensive maltreatment were more likely to report Heavy Use of 

marijuana. This finding is consistent with research suggesting the importance of both early 

(e.g., Dodge et al., 2009) and recent (i.e., adolescent) exposure to maltreatment (e.g., 

Thornberry Ireland & Smith, 2001). It appears likely that persistent exposure to 

maltreatment carries an especially high level of risk for adolescent substance use 

(Thornberry et al., 2014). Indeed, Extensive CM was the one characteristic that significantly 

predicted adolescent marijuana use, after taking into account demographic variables and 

peer use.

Future research should focus on better understanding the mechanisms by which physical and 

sexual abuse influence youth adolescent risk taking behaviors in general and marijuana use 

in particular. It is likely that adolescent (and earlier child) emotional functioning is a key 

contributor, as it has been shown to influence other effects of child maltreatment on risk 

behaviors (e.g., Oberlander et al., 2011; Thompson & Neilson, 2014). However, more detail 

is needed in terms of the specific pathways from particular characteristics of maltreatment, 

to particular deficits in emotional or psychological functioning, to risk for marijuana use. As 

well, it is likely that for many adolescents, marijuana use is only one of a cluster of risk 

behaviors that are part of a larger syndrome of risk-taking (Monshouwer et al., 2012). From 

this perspective, peer use may have a more complex relationship with marijuana use than 

elucidated here (Monahan et al., 2014). Peer use appears to mitigate or possibly mediate the 

effects of reported maltreatment in these analyses. However, in terms of understanding this 

relationship, it is likely that maltreatment is one link in a chain that comprise a risk 

Dubowitz et al. Page 7

Child Maltreat. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



“caravan” for use of illicit drugs (Layne, Warren, Watson & Shalev, 2007). The social 

development model described by Catalano and colleagues (1996) incorporating the effects 

of empirical predictors, or risk factors, in the development of antisocial behavior, may help 

illustrate the roles peers played in this study. The model also incorporates protective factors 

for example, peers not using marijuana may moderate the effects of child maltreatment. This 

potential protective role was not evident in this study.

The results of the current study are largely consistent with several previous investigations 

showing an increased risk of problematic marijuana use among maltreated children as 

compared to their non-maltreated counterparts (Duncan, 2008; Handley, 2015; Lo & Cheng, 

2007; Oshri, 2011; Widom, 2006; Wright, 2013). This was true regardless of whether youth 

were sampled from the general population or identified from administrative records, and 

whether marijuana problems were operationalized utilizing a standardized instrument such 

as the DISC or a frequency measure such as in the current study. Findings regarding the 

dimensions of maltreatment that are related to marijuana use are mixed, with some studies 

observing a significant relationship with sexual abuse (Duncan, 2008) and others with 

physical abuse (Lo and Cheng, 2007). The current finding that maltreatment that occurred in 

multiple developmental periods is more strongly predictive of marijuana use than limited 

exposure to maltreatment supports prior research findings indicating that the severity or 

chronicity of maltreatment might have greater explanatory value rather than the type of 

maltreatment (Oshri, 2011; Lo and Cheng, 2007). The present study also highlights the 

utility of the ecological-transactional framework as a model for understanding the complex 

relationship between childhood maltreatment and substance use (Oshri, 2011), where the 

interaction between individual-level factors with characteristics of the broader environment 

can increase the risk of expression of various adverse outcomes of maltreatment. The current 

study revealed the importance of peer drug use on risk for marijuana use frequency and 

found that the prospective association between the extent of maltreatment and marijuana use 

was robust even after including peer drug use. This finding extends what was observed by 

Huang (2011), where both maltreatment and peer drug use were significantly associated 

with drug-related problems. Future research is needed to attain an even more complete 

picture of the various mechanisms by which child maltreatment exerts its adverse effects. 

For example, Handley (2015) observed that neighborhood disadvantage conferred risk for 

marijuana dependence symptoms more strongly for maltreated children than non-maltreated 

children.

In interpreting these findings, there are several limitations that should be kept in mind. First, 

it is important to acknowledge that the assessment of maltreatment based on CPS reports has 

clear limitations including bias as to who gets reported and investigated. As well, the Extent 

of maltreatment is important to consider, although the chronicity component used relatively 

broad developmental periods (0–5, 6–11, 12–17). Despite the usefulness of these periods in 

prior LONGSCAN research (e.g., Flaherty et al., 2009; Thompson et al., 2012), future work 

should examine this in a more nuanced way (English, Graham, Litrownik, Everson & 

Bangdiwala, 2005). Similar refinements could be made in the measurement of other 

variables. For example, missing data on peer marijuana use was addressed by coding those 

with no peer use at at least two time points as “no peer use,” which was an imperfect, but 

necessary, compromise. Given the uncertain chronology of events, it was not possible to 
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ascertain whether predictors directly triggered the use of marijuana, or whether there were 

other intervening factors.

With these caveats, this study’s findings, especially given earlier research, strongly suggest 

that children exposed to physical and sexual abuse are at increased risk of marijuana use. 

Child-serving professionals should begin to integrate the findings from this and other studies 

into discussions about effective interventions to decrease the likelihood of vulnerable 

populations engaging in illicit drug use – in this case, marijuana. Prior research suggests the 

importance of primary prevention and early intervention. Adolescents who use substances 

have been found to increase their use during adolescence (Brown et al., 2008; Maggs & 

Schulenberg, 2005). This may be part of a risk-taking or emotional coping approach 

common among adolescents with maltreatment experiences (Thompson et al., 2011). 

Alternatively, recent research with veterans has highlighted the possibility that use of 

marijuana may be a form of self-medication of some symptoms of post-traumatic stress 

disorder (Bonn-Miller, Vujanovic & Drescher, 2011), and our findings are consistent with 

this possibility as well. In any case, earlier studies have found that maltreatment and other 

adverse childhood experiences (ACEs) increase the likelihood of future substance use well 

into adulthood (Aarons et al., 2008; Fergusson et al., 2008; Dube et al., 2003; Huang et al., 

2011). Therefore, it is important to disrupt these potential trajectories at the earliest possible 

stage.

Since many adolescents who have experienced maltreatment and use substances are 

involved in the child welfare system, these findings have both policy and practice 

implications. The findings emphasize the importance of both comprehensive and accurate 

assessments including the Extent of a child’s maltreatment as well as possible peer 

marijuana use. Such assessments are necessary to guide effective prevention and/or 

intervention for adolescents already using marijuana or considering its use. Maltreated males 

are at particularly high risk for Heavy Use of marijuana, and likely require added support, 

interventions and monitoring. There are also opportunities for screening and early 

intervention to detect and address marijuana use and related problems for maltreated 

adolescents in the child welfare system, particularly when there are such opportunities for 

children in Independent Living programs. Pediatric primary health care visits offer another 

opportunity where more frequent visits may be scheduled to support adolescents and to 

monitor their health risk behaviors.

Acknowledgments

This research was funded by grants from the Office of Child Abuse and Neglect, Administration on Children and 
Families, US DHHS (Grants Nos. 90CA1401, 90CA156901, 90CA1681, and 90CA1749), and the National 
Institute on Drug Abuse (Grant no. 5R01DA031189-04).

References

Aarons GA, Monn AR, Hazen AL, Connelly CD, Leslie LK, Landsverk JA, Hough RL, Brown SA. 
Substance involvement among youths in child welfare: the role of common and unique risk factors. 
American Journal of Orthopsychiatry. 2008; 78(3):340–9. [PubMed: 19123753] 

Dubowitz et al. Page 9

Child Maltreat. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Appleyard K, Berlin LJ, Rosanbalm KD, Dodge KA. Preventing early child maltreatment: 
Implications from a longitudinal study of maternal abuse history, substance use problems, and 
offspring victimization. Prevention Science. 2011; 12(2):139–149. [PubMed: 21240556] 

Bailey JA, McCloskey LA. Pathways to adolescent substance use among sexually abused girls. Journal 
of Abnormal Child Psychology. 2005; 33:39–53. [PubMed: 15759590] 

Barnett, D.; Manly, JT.; Cicchetti, D. Defining child maltreatment: The interface between policy and 
research. In: Cicchetti, D.; Toth, SL., editors. Child abuse, child development, and social policy. 
Norwood, NJ: Ablex; 1993. p. 7-74.

Bonn-Miller MO, Vujanovic AA, Drescher KD. Cannabis use among military veterans after residential 
treatment for posttraumatic stress disorder. Psychology of Addictive Behaviors. 2011; 25:485–491. 
[PubMed: 21261407] 

Brook JS, Lee JY, Brown EN, Finch SJ, Brook DW. Developmental trajectories of marijuana use from 
adolescence to adulthood: Personality and social role outcomes. Psychological Reports. 2011; 
108(2):339–357. [PubMed: 21675549] 

Brook JS, Lee JY, Finch SJ, Seltzer N, Brook DW. Adult work commitment, financial stability, and 
social environment as related to trajectories of marijuana use beginning in adolescence. Substance 
Abuse. 2013; 34(3):298–305. [PubMed: 23844962] 

Brook JS, Pahl K, Cohen P. Associations between marijuana use during emerging adulthood and 
aspects of the significant other relationship in young adulthood. Journal of Child and Family 
Studies. 2008; 17(1):1–12. [PubMed: 23667303] 

Braciszewski JM, Stout RL. Substance use among current and former foster youth: A systematic 
review. Children and Youth Services Review. 2012; 34(12):2337–2344. [PubMed: 23504534] 

Brown SA, McGue M, Maggs J, Schulenberg J, Hingson R, Swartzwelder S, Martin C, Chung T, 
Tapert SF, Sher K, Winters KC, Lowman C, Murphy S. A developmental perspective on alcohol 
and youths 16 to 20 years of age. Pediatrics. 2008; 121(Suppl 4):S290–310. [PubMed: 18381495] 

Catalano RF, Kosterman R, Hawkins JD, Newcomb MD, Abbott RD. Modeling the Etiology of 
Adolescent Substance Use: A Test of the Social Development Model. J Drug Issues. 1996; 26(2):
429–455. [PubMed: 17848978] 

Cheng TC, Lo CC. Drug use among maltreated adolescents receiving child welfare services. Children 
and Youth Services Review. 2010; 32(12):1735–1739.

Cheng TC, Lo CC. A longitudinal analysis of some risk and protective factors in marijuana use by 
adolescents receiving child welfare services. Children and Youth Services Review. 2011; 33(9):
1667–1672.

Courtney ME, Dworsky A. Early outcomes for young adults transitioning from out-of-home care in the 
USA. Child and Family Social Work. 2006; 11:209–219.

Degenhardt L, Coffey C, Romaniuk H, Swift W, Carlin JB, Hall WD, Patton GC. The persistence of 
the association between adolescent cannabis use and common mental disorders into young 
adulthood. Addiction. 2012; 108(1):124–33. [PubMed: 22775447] 

Dodge KA, Malone PS, Lansford JE, Miller S, Pettit GS, Bates JE. A dynamic cascade model of the 
development of substance-use onset. Monographs of the Society for Research in Child 
Development. 2009; 74:1–134.

Dube SR, Felitti VJ, Dong M, Giles WH, Anda RF. The impact of adverse childhood experiences on 
health problems: Evidence from four birth cohorts dating back to 1900. Preventive Medicine. 
2003; 37:268–277. [PubMed: 12914833] 

Duncan AE, Sartor CE, Scherrer JF, Grant JD, Heath AC, Nelson EC, Bucholz KK. The association 
between cannabis abuse and dependence and childhood physical and sexual abuse: Evidence from 
an offspring of twins design. Addiction. 2008; 103(6):990–997. [PubMed: 18482422] 

Ellickson PL, Martino SC, Collins RL. Marijuana use from adolescence to young adulthood: Multiple 
developmental trajectories and their associated outcomes. Health Psychology. 2004; 23(3):299–
307. [PubMed: 15099171] 

English DJ, Bangdiwala SI, Runyan DK. The dimensions of maltreatment: introduction. Child Abuse 
& Neglect. 2005; 29(5):441–460. [PubMed: 15970319] 

Dubowitz et al. Page 10

Child Maltreat. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



English DJ, Graham JC, Litrownik AJ, Everson M, Bangdiwala SI. Defining maltreatment chronicity: 
Are there differences in child outcomes? Child Abuse and Neglect. 2005; 29:575–595. [PubMed: 
15970326] 

Fergusson DM, Boden JM. Cannabis use and later life outcomes. Addiction. 2008; 103:969–976. 
[PubMed: 18482420] 

Fergusson DM, Boden JM, Horwood LJ. Exposure to childhood sexual and physical abuse and 
adjustment in early adulthood. Child Abuse and Neglect. 2008; 32:607–619. [PubMed: 18565580] 

Fergusson DM, Horwood J, Ridder EM. Tests of causal linkages between cannabis use and psychotic 
symptoms. Addiction. 2005; 100:354–366. [PubMed: 15733249] 

Flaherty EG, Thompson R, Litrownik AJ, Zolotor AJ, Dubowitz H, Runyan DK, English DJ, Everson 
MD. Adverse Childhood Exposures and Reported Child Health at Age 12. Academic Pediatrics. 
2009; 9(3):150–156. [PubMed: 19450774] 

Flory K, Lynam D, Milich R, Leukefeld C, Clayton R. Early adolescent through young adult alcohol 
and marijuana use trajectories: Early predictors, young adult outcomes, and predictive utility. 
Development and Psychopathology. 2004; 16(1):193–213. [PubMed: 15115071] 

Giedd JN. Structural magnetic resonance imaging of the adolescent brain. Annals of the New York 
Academy of Sciences. 2004; 1021:77–85. [PubMed: 15251877] 

Gilman JM, Kuster JK, Sang L, Myung Joo L, Byoung Woo K, Makris N, Breiter HC. Cannabis use is 
quantitatively associated with nucleus accumbens and amygdala abnormalities in young adult 
recreational users. Journal of Neuroscience. 2014; 34:5529–5538. [PubMed: 24741043] 

Glaser B, Shelton KH, van den Bree MB. The moderating role of close friends in the relationship 
between conduct problems and adolescent substance use. Journal of Adolescent Health. 2010; 
47:35–42. [PubMed: 20547290] 

Green KM, Ensminger ME. Adult social behavioral effects of heavy adolescent marijuana use among 
African Americans. Developmental Psychology. 2006; 42:1168–1178. [PubMed: 17087550] 

Green JG, McLaughlin KA, Berglund PA, Gruber MJ, Sampson NA, Zaslavsky AM, Kessler RC. 
Childhood adversities and adult psychiatric disorders in the National Comorbidity Survey 
Replication I: Associations with first onset of DSM-IV disorders. Archives of General Psychiatry. 
2010; 67(2):113–123. [PubMed: 20124111] 

Hall W. What has research over the past two decades revealed about the adverse health effects of 
recreational cannabis use? Addiction. 2014; 110:19–35. [PubMed: 25287883] 

Handley ED, Rogosch FA, Guild DK, Cicchetti D. Neighborhood Disadvantage and Adolescent 
Substance Use Disorder: The Moderating Role of Maltreatment. Child Maltreatment. 2015 May 5. 
pii: 1077559515584159 [Epub ahead of print]. 

Hanson KL, Winward JL, Schweinsburg AD, Medina KL, Brown SA, Tapert SF. Longitudinal study 
of cognition among adolescent marijuana users over three weeks of abstinence. Addictive 
Behaviors. 2010; 35(11):970–976. [PubMed: 20621421] 

Hartman RL, Huestis MA. Cannabis effects on driving skills. Clinical Chemistry. 2013; 59(3):478–
492. [PubMed: 23220273] 

Homel J, Thompson K, Leadbeater B. Trajectories of marijuana use in youth ages 15–25: Implications 
for postsecondary education experiences. Journal of Studies on Alcohol and Drugs. 2014; 75(4):
674–683. [PubMed: 24988266] 

Horan JM, Widom CS. Does age of onset of risk behaviors mediate the relationship between child 
abuse and neglect and outcomes in middle adulthood? Journal of Youth and Adolescence. 2015; 
44(3):670–82. [PubMed: 25104419] 

Horwood LJ, Fergusson DM, Hayatbakhsh MR, Najman JM, Coffey C, Patton GC, Silins E, 
Hutchinson DM. Cannabis use and educational achievement: Findings from three Australasian 
cohort studies. Drug and Alcohol Dependence. 2010; 110:247–253. [PubMed: 20456872] 

Huang S, Trapido E, Fleming L, Arheart K, Crandall L, French M, Malcolm S, Prado G. The long-
term effects of childhood maltreatment experiences on subsequent illicit drug use and drug-related 
problems in young adulthood. Addictive Behaviors. 2011; 36:95–102. [PubMed: 20947260] 

Hussey JM, Marshall JM, English DJ, Knight ED, Lau AS, Dubowitz H, Kotch JB. Defining 
maltreatment according to substantiation: distinction without a difference? Child Abuse & 
Neglect. 2005; 29(5):479–492. [PubMed: 15970321] 

Dubowitz et al. Page 11

Child Maltreat. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Ireland TO, Smith CA, Thornberry TP. Developmental issues in the impact of child maltreatment on 
later delinquency and drug use. Criminology. 2002; 40(2):359–400.

Jankord R, Solomon MB, Albertz J, Flak JN, Zhang R, Herman JP. Stress vulnerability during 
adolescent development in rats. Endocrinology. 2011; 152:629–638. [PubMed: 21106877] 

Johnston, LD.; O’Malley, PM.; Bachman, JG.; Schulenberg, JE.; Miech, RA. Monitoring the Future: 
National survey results on drug use, 1975–2013: Volume I: Secondary school students. Ann 
Arbor, MI: Institute for Social Research, The University of Michigan; 2014a. Available at: http://
www.monitoringthefuture.org/pubs/monographs/mtf-vol1_2013.pdf

Johnston, LD.; O’Malley, PM.; Bachman, JG.; Schulenberg, JE.; Miech, RA. Demographic subgroup 
trends among adolescents in the use of various licit and illicit drugs: 1975–2013. Ann Arbor, MI: 
Institute for Social Research, The University of Michigan; 2014b. Monitoring the Future 
Occasional Paper No. 81Available at: http://www.monitoringthefuture.org/pubs/occpapers/mtf-
occ81.pdf

Jonson-Reid M, Kohl PL, Drake B. Child and adult outcomes of chronic child maltreatment. 
Pediatrics. 2012; 129(5):839–845. [PubMed: 22529281] 

Kedzior KK, Laeber LT. A positive association between anxiety disorders and cannabis use or 
cannabis use disorders in the general population- a meta-analysis of 31 studies. BMC Psychiatry. 
2014; 14:136. [PubMed: 24884989] 

Khoury L, Tang YL, Bradley B, Cubells JF, Ressler KJ. Substance use, childhood traumatic 
experience, and posttraumatic stress disorder in an urban civilian population. Depression and 
Anxiety. 2010; 27:1077–1086. [PubMed: 21049532] 

Kilpatrick DG, Acierno R, Saunders B, Resnick HS, Best CL, Schnurr PP. Risk factors for adolescent 
substance abuse and dependence: Data from a national sample. Journal of Consulting and Clinical 
Psychology. 2000; 68:19–30. [PubMed: 10710837] 

Kohl PL, Jonson-Reid M, Drake B. Time to leave substantiation behind: findings from a national 
probability study. Child Maltreatment. 2009; 14(1):17–26. [PubMed: 18971346] 

Lansford JE, Dodge KA, Pettit GS, Bates JE. Does physical abuse in early childhood predict substance 
use in adolescence and early adulthood? Child Maltreatment. 2010; 15:190–194. [PubMed: 
20019026] 

Lau AS, Leeb RT, English D, Graham JC, Briggs EC, Brody KE, Marshall JM. What’s in a name? A 
comparison of methods for classifying predominant type of maltreatment. Child Abuse & Neglect. 
2005; 29:533–551. [PubMed: 15970324] 

Layne, CM.; Warren, J.; Watson, P.; Shalev, A. Risk, vulnerability, resistance and resilience: Towards 
an integrative conceptualization of posttraumatic adaption. In: Friedman, MJ.; Keanne, TM.; 
Resick, PA., editors. Handbook of PTSD: Science and Practice. New York: Guilford; 2007. p. 
497-520.

Lo CC, Cheng TC. The impact of childhood maltreatment on young adults’ substance abuse. American 
Journal of Drug and Alcohol Abuse. 2007; 33:139–146. [PubMed: 17366254] 

Lynskey M, Hall W. The effects of adolescent cannabis use on educational attainment: A review. 
Addiction. 2000; 95(11):1621–1630. [PubMed: 11219366] 

Maggs JL, Schulenberg JE. Initiation and course of alcohol consumption amongadolescents and young 
adults. Recent Developments in Alcoholism. 2005; 17:29–47. [PubMed: 15789858] 

McCormick CM, Mathews IZ, Thomas C, Waters P. Investigations of HPA function and the enduring 
consequences of stressors in adolescence in animal models. Brain and Cognition. 2010; 72:73–85. 
[PubMed: 19616355] 

McLaughlin KA, Green JG, Gruber MJ, Sampson NA, Zaslavsky AM, Kessler RC. Childhood 
adversities and adult psychiatric disorders in the National Comorbidity Survey Replication II: 
Associations with persistence of DSM-IV disorders. Archives of General Psychiatry. 2010; 
67:124–132. [PubMed: 20124112] 

Meier MH, Caspi A, Ambler A, Harrington H, Houts R, Keefe RSE, Moffitt TE. Persistent cannabis 
users show neuropsychological decline from childhood to midlife. Proceedings of the National 
Academy of Sciences. 2012; 109(40):e2657–2664.

Dubowitz et al. Page 12

Child Maltreat. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.monitoringthefuture.org/pubs/monographs/mtf-vol1_2013.pdf
http://www.monitoringthefuture.org/pubs/monographs/mtf-vol1_2013.pdf
http://www.monitoringthefuture.org/pubs/occpapers/mtf-occ81.pdf
http://www.monitoringthefuture.org/pubs/occpapers/mtf-occ81.pdf


Monahan KC, Rhew IC, Hawkins JD, Brown EC. Adolescent pathways to co-occurring problem 
behavior: The effects of peer delinquency and peer substance use. Journal of Research on 
Adolescence. 2014; 24:630–645. [PubMed: 25506186] 

Monshouwer K, Harakeh Z, Lugtig P, Huizink A, Creemers HE, Reijneveld SA, De Winter AF, Van 
Oort F, Ormel J, Vollebergh WAM. Predicting transitions in low and high levels of risk Behavior 
from early to middle Adolescence: The TRAILS Study. Journal of Abnormal Child Psychology. 
2012; 40:923–931. [PubMed: 22427248] 

Moore TH, Zammit S, Lingford-Hughes A, Barnes TR, Jones PB, Burke M, Lewis G. Cannabis use 
and risk of psychotic or affective mental health outcomes: A systematic review. Lancet. 2007; 
370:319–328. [PubMed: 17662880] 

Moran PB, Vuchinich S, Hall NK. Associations between types of maltreatment and substance use 
during adolescence. Child Abuse & Neglect. 2004; 28:565–574. [PubMed: 15159070] 

Oberlander SE, Wang Y, Thompson R, Lewis T, Proctor LJ, Isbell P, English DE, Dubowitz H, 
Litrownik AJ, Black MM. Childhood maltreatment, emotional distress, and early adolescent 
sexual intercourse: Multi-informant perspectives on parental monitoring. Journal of Family 
Psychology. 2011; 25:885–894. [PubMed: 21928888] 

Oshri A, Rogosch FA, Burnette ML, Cicchetti D. Developmental pathways to adolescent cannabis 
abuse and dependence: Child maltreatment, emerging personality, and internalizing versus 
externalizing psychopathology. Psychology of Addictive Behaviors. 2011; 25:634–644. [PubMed: 
21534646] 

Palamar JJ, Fenstermaker M, Kamboukos D, Ompad DC, Cleland CM, Weitzman M. Adverse 
psychosocial outcomes associated with drug use among US high school seniors: A comparison of 
alcohol and marijuana. American Journal of Drug and Alcohol Abuse. 2014; 40(6):438–446. 
[PubMed: 25169838] 

Runyan DK, Curtis PA, Hunter WM, Black MM, Kotch JB, Bangdiwala S, Dubowitz H, English D, 
Everson MD, Landsverk J. LONGSCAN: A consortium for longitudinal studies of maltreatment 
and the life course of children. Aggression and Violent Behavior. 1998; 3:275–285.

Schuermeyer J, Salomonsen-Sautel S, Price RK, Balan S, Thurstone C, Min SJ, Sakai JT. Temporal 
trends in marijuana attitudes, availability and use in Colorado compared to non-medical marijuana 
states: 2003–11. Drug and Alcohol Dependence. 2014; 140:145–155. [PubMed: 24837585] 

Schulenberg J, Merline A, Johnston LD, O’Malley PM, Bachman JG, Laetz VB. Trajectories of 
marijuana use during the transition to adulthood: The big picture based on national panel data. 
Journal of Drug Issues. 2005; 35(2):255–279. [PubMed: 16534532] 

Schweinsburg AD, Brown SA, Tapert SF. The influence of marijuana use on neurocognitive 
functioning in adolescents. Current Drug Abuse Reviews. 2008; 1(1):99–111. [PubMed: 
19630709] 

Solowij N, Stephens RS, Roffman RA, Babor T, Kadden R, Miller M, Vendetti J. Cognitive 
functioning of long-term heavy cannabis users seeking treatment. Journal of the American Medical 
Association. 2002; 287(9):1123–1131. [PubMed: 11879109] 

Solowij N, Jones K, Rozman M, Davis S, Ciarrochi J, Heaven PL, Yücel M. Verbal learning and 
memory in adolescent cannabis users, alcohol users and non-users. Psychopharmacology. 2011; 
216(1):131–144. [PubMed: 21328041] 

Steinberg L. A dual systems model of adolescent risk-taking. Developmental Psychobiology. 2010; 
52:216–224. [PubMed: 20213754] 

Swift W, Coffey C, Carlin JB, Degenhardt L, Patton GC. Adolescent cannabis users at 24 years: 
Trajectories to regular weekly use and dependence in young adulthood. Addiction. 2008; 103(8):
1361–1370. [PubMed: 18855826] 

Thompson R, Tabone JK, Litrownik AJ, Briggs EC, Hussey JM, English DJ, Dubowitz H. Early 
adolescent risk behavior outcomes of childhood externalizing behavioral trajectories. Journal of 
Early Adolescence. 2011; 31:234–257.

Thompson R, Litrownik AJ, Isbell P, Everson MD, English DJ, Dubowitz H, Proctor LJ, Flaherty EG. 
Adverse experiences and suicidal ideation in adolescence: Exploring the link using the 
LONGSCAN samples. Psychology of Violence. 2012; 2:211–225.

Dubowitz et al. Page 13

Child Maltreat. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Thompson R, Neilson EC. Early parenting: The roles of maltreatment, trauma symptoms, and future 
expectations. Journal of Adolescence. 2014; 37:1099–1108. [PubMed: 25150891] 

Thornberry TP, Henry KL, Ireland TO, Smith CA. The causal impact of childhood-limited 
maltreatment and adolescent maltreatment on early adult adjustment. Journal of Adolescent 
Health. 2010; 46:359–365. [PubMed: 20307825] 

Thornberry TP, Ireland TO, Smith CA. The importance of timing: the varying impact of childhood and 
adolescent maltreatment on multiple problem outcomes. Development and Psychopathology. 
2001; 13:957–979. [PubMed: 11771916] 

Thornberry TP, Matsuda M, Greenman SJ, Augustyn MB, Henry KL, Smith CA, Ireland TO. 
Adolescent risk factors for child maltreatment. Child Abuse & Neglect. 2014; 38(4):706–722. 
[PubMed: 24075569] 

Tucker JS, de la Haye K, Kennedy DP, Green HD, Pollard MS. Peer influence on marijuana use in 
different types of friendships. Journal of Adolescent Health. 2014; 54:67–73. [PubMed: 24054813] 

U.S. Department of Health and Human Services, Administration for Children and Families, 
Administration on Children, Youth and Families, Children’s Bureau. Child Maltreatment 2012. 
2013. Available from: http://www.acf.hhs.gov/programs/cb/research-data-technology/statistics-
research/child-maltreatment

Volkow ND, Baler RD, Compton WM, Weiss SRB. Adverse health effects of marijuana use. New 
England Journal of Medicine. 2014; 370(23):2219–2227. [PubMed: 24897085] 

Widom CS, Marmorstein NR, White HR. Childhood victimization and illicit drug use in middle 
adulthood. Psychology of Addictive Behaviors. 2006; 20:394–403. [PubMed: 17176174] 

Wilson HW, Widom CS. A prospective examination of the path from child abuse and neglect to illicit 
drug use in middle adulthood: The potential mediating role of four risk factors. Journal of Youth 
and Adolescence. 2009; 38:340–354. [PubMed: 19636749] 

Windle M, Wiesner M. Trajectories of marijuana use from adolescence to young adulthood: Predictors 
and outcomes. Development and Psychopathology. 2004; 16(4):1007–1027. [PubMed: 15704825] 

Wright EM, Fagan AA, Pinchevsky GM. The effects of exposure to violence and victimization across 
life domains on adolescent substance use. Child Abuse & Neglect. 2013; 37(11):899–909. 
[PubMed: 23743232] 

Wu NS, Schairer LC, Dellor E, Grella C. Childhood trauma and health outcomes in adults with 
comorbid substance abuse and mental health disorders. Addictive Behaviors. 2010; 35:68–71. 
[PubMed: 19775820] 

Zvolensky MJ, Cougle JR, Johnson KA, Bonn-Miller MO, Bernstein A. Marijuana use and panic 
psychopathology among a representative sample of adults. Experimental and Clinical 
Psychopharmacology. 2010; 18(2):129–134. [PubMed: 20384424] 

Dubowitz et al. Page 14

Child Maltreat. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.acf.hhs.gov/programs/cb/research-data-technology/statistics-research/child-maltreatment
http://www.acf.hhs.gov/programs/cb/research-data-technology/statistics-research/child-maltreatment


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Dubowitz et al. Page 15

T
ab

le
 1

Sa
m

pl
e 

C
ha

ra
ct

er
is

tic
s 

by
 L

ev
el

 o
f 

M
ar

iju
an

a 
U

se
 a

m
on

g 
M

al
tr

ea
te

d 
Y

ou
th

 (
n 

=
 7

02
).

C
ha

ra
ct

er
is

ti
c

n 
(%

)

L
ev

el
 o

f 
M

ar
ij

ua
na

 U
se

pa
N

ev
er

 (
%

)(
n=

32
9)

So
m

e 
(%

)(
n=

21
9)

H
ea

vy
 (

%
)(

n 
=1

54
)

Si
te

.4
0

 
E

as
t

91
 (

13
)

54
25

21

 
M

id
w

es
t

75
 (

11
)

51
27

23

 
So

ut
h

92
 (

13
)

50
33

17

 
So

ut
hw

es
t

25
1 

(3
6)

41
33

26

 
N

or
th

w
es

t
19

3 
(2

8)
48

33
19

Se
x 

of
 P

ar
tic

ip
an

t
.0

01

 
M

al
e

33
2 

(4
7)

43
29

28

 
Fe

m
al

e
37

0 
(5

3)
50

34
16

R
ac

e/
E

th
ni

ci
ty

05
2

 
B

la
ck

33
4 

(4
8)

51
30

22

 
W

hi
te

20
9 

(3
0)

47
31

19

 
O

th
er

b
10

5 
(1

5)
41

28
31

 
H

is
pa

ni
c

18
 (

  8
)

33
43

24

N
ot

e.

a X
2  

(3
,k

) 
of

 M
ar

iju
an

a 
U

se
 (

N
ev

er
/S

om
e/

H
ea

vy
) 

×
 C

ha
ra

ct
er

is
tic

 (
k)

.

b M
ix

ed
, N

at
iv

e 
A

m
er

ic
an

, A
si

an
/P

ac
if

ic
 I

sl
an

de
r,

Child Maltreat. Author manuscript; available in PMC 2016 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Dubowitz et al. Page 16

T
ab

le
 2

B
iv

ar
ia

te
 R

el
at

io
ns

hi
ps

 b
et

w
ee

n 
C

ha
ra

ct
er

is
tic

s 
of

 M
al

tr
ea

tm
en

t a
nd

 L
ev

el
 o

f 
M

ar
iju

an
a 

U
se

 (
n 

=
 7

02
).

C
ha

ra
ct

er
is

ti
c

n 
(%

)

L
ev

el
 o

f 
M

ar
ij

ua
na

 U
se

pa
N

ev
er

 (
%

)
So

m
e 

(%
)

H
ea

vy
 (

%
)

Ph
ys

ic
al

 A
bu

se
.0

1

 
N

o
31

3 
(4

5)
53

28
18

 
Y

es
38

9 
(5

5)
42

33
25

Se
xu

al
 A

bu
se

<
.0

1

 
N

o
50

6 
(7

2)
49

28
23

 
Y

es
19

6 
(2

8)
40

41
19

N
eg

le
ct

.5
6

 
N

o
81

 (
12

)
42

32
26

 
Y

es
62

1 
(8

8)
48

31
21

E
m

ot
io

na
l M

al
tr

ea
tm

en
t

.1
4

 
N

o
31

6 
(4

5)
51

29
20

 
Y

es
38

6 
(5

5)
44

33
24

E
xt

en
t o

f 
C

M
 b

<
.0

01

 
L

im
ite

d
30

9 
(4

4)
55

28
18

 
E

xt
en

si
ve

39
3 

(5
6)

40
34

25

N
ot

e.

a X
2  

(3
,k

) 
of

 M
ar

iju
an

a 
U

se
 (

N
o 

/S
om

e/
H

ea
vy

) 
x 

C
ha

ra
ct

er
is

tic
 (

k)
.

b E
xt

en
t d

ef
in

es
 L

im
ite

d 
as

 C
PS

 r
ep

or
ts

 in
 o

ne
 d

ev
el

op
m

en
ta

l p
er

io
d,

 a
nd

 f
ew

er
 th

an
 5

 r
ep

or
ts

. E
xt

en
si

ve
 r

ep
re

se
nt

s 
C

PS
 r

ep
or

ts
 in

 m
or

e 
th

an
 o

ne
 d

ev
el

op
m

en
ta

l p
er

io
d,

 a
nd

 m
or

e 
th

an
 5

 r
ep

or
ts

.

Child Maltreat. Author manuscript; available in PMC 2016 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Dubowitz et al. Page 17

T
ab

le
 3

C
or

re
la

tio
n 

m
at

ri
x 

of
 th

e 
M

al
tr

ea
tm

en
t a

nd
 P

ee
r 

U
se

 P
re

di
ct

or
 V

ar
ia

bl
es

V
ar

ia
bl

e
P

hy
si

ca
l A

bu
se

Se
xu

al
 A

bu
se

N
eg

le
ct

E
m

ot
io

na
l A

bu
se

E
xt

en
t 

of
 C

M
P

ee
r 

U
se

Ph
ys

ic
al

 A
bu

se
  1

Se
xu

al
 A

bu
se

  .
22

**
  1

N
eg

le
ct

−
.0

9*
−

.0
3

  1

E
m

ot
io

na
l M

al
tr

ea
tm

en
t

  .
36

**
  .

16
**

  .
03

  1

E
xt

en
t o

f 
C

M
  .

48
**

  .
30

**
  .

18
**

  .
40

**
  1

Pe
er

 U
se

  .
04

  .
07

−
.0

7
  .

04
  .

12
**

1

* p 
<

 .0
5

**
p 

<
 .0

1

Child Maltreat. Author manuscript; available in PMC 2016 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Dubowitz et al. Page 18

T
ab

le
 4

T
he

 R
el

at
io

ns
hi

ps
 a

m
on

g 
M

al
tr

ea
tm

en
t C

ha
ra

ct
er

is
tic

s 
an

d 
L

ev
el

 o
f 

A
do

le
sc

en
t M

ar
iju

an
a 

U
se

, C
on

tr
ol

lin
g 

fo
r 

Si
te

, P
ar

tic
ip

an
t S

ex
, a

nd
 R

ac
e/

E
th

ni
ci

ty
 

(n
 =

 7
02

).

M
od

el
 1

M
od

el
 2

 b

V
ar

ia
bl

e
L

ik
el

ih
oo

d 
R

at
io

 Χ
2  

(d
f)

So
m

e 
U

se
a  

A
O

R
 (

C
I)

H
ea

vy
 U

se
 A

O
R

 (
C

I)
L

ik
el

ih
oo

d 
R

at
io

 Χ
2  

(d
f)

So
m

e 
U

se
 A

O
R

 (
C

I)
H

ea
vy

 U
se

 A
O

R
 (

C
I)

Ph
ys

ic
al

 A
bu

se
0.

20
(2

)
1.

10
 (

2)

 
Y

es
1.

08
 (

0.
71

–1
.6

5)
1.

10
 (

0.
68

–1
.7

7)
1.

25
 (

0.
80

–1
.9

5)
1.

23
 (

0.
72

–2
.0

8)

 
N

o
re

fe
re

nc
e

re
fe

re
nc

e
re

fe
re

nc
e

re
fe

re
nc

e

Se
xu

al
 A

bu
se

7.
32

 (
2)

*
6.

82
 (

2)
*

 
Y

es
1.

62
 (

1.
07

–2
.4

5)
*

0.
88

 (
0.

54
–1

.4
6)

1.
52

 (
0.

98
–2

.3
6)

0.
80

 (
0.

47
–1

.3
7)

 
N

o
re

fe
re

nc
e

re
fe

re
nc

e
re

fe
re

nc
e

re
fe

re
nc

e

N
eg

le
ct

2.
78

 (
2)

0.
48

 (
2)

 
Y

es
0.

78
 (

0.
44

–1
.3

7)
0.

59
 (

0.
31

–1
.1

0)
0.

89
 (

0.
49

–1
.6

3)
0.

78
 (

0.
39

–1
.5

8)

 
N

o
re

fe
re

nc
e

re
fe

re
nc

e
re

fe
re

nc
e

re
fe

re
nc

e

E
m

ot
io

na
l M

al
tr

ea
tm

en
t

0.
13

 (
2)

0.
02

 (
2)

 
Y

es
1.

01
 (

0.
68

–1
.5

0)
1.

08
 (

0.
69

–1
.6

9)
1.

01
 (

0.
66

–1
.5

4)
1.

03
 (

0.
63

–1
.6

9)

 
N

o
re

fe
re

nc
e

re
fe

re
nc

e
re

fe
re

nc
e

re
fe

re
nc

e

E
xt

en
t o

f 
C

M
9.

52
 (

2)
**

7.
52

 (
2)

*

 
E

xt
en

si
ve

1.
40

 (
0.

90
–2

.1
7)

2.
16

 (
1.

31
–3

.5
8)

**
1.

31
 (

0.
83

–2
.0

8)
2.

28
 (

1.
31

–3
.9

5)
**

 
L

im
ite

d
re

fe
re

nc
e

re
fe

re
nc

e
re

fe
re

nc
e

re
fe

re
nc

e

Se
x 

of
 P

ar
tic

ip
an

t
12

.3
7 

(2
)*

*
6.

50
 (

2)
*

 
Fe

m
al

e
0.

89
 (

0.
62

–1
.2

9)
0.

49
 (

0.
32

–0
.7

4)
**

*
0.

88
 (

0.
60

–1
.2

8)
0.

56
 (

0.
36

–0
.8

8)
*

 
M

al
e

re
fe

re
nc

e
re

fe
re

nc
e

re
fe

re
nc

e
re

fe
re

nc
e

Si
te

2.
54

 (
2)

2.
15

 (
2)

R
ac

e/
E

th
ni

ci
ty

2.
99

 (
2)

5.
10

 (
2)

Pe
er

 U
se

92
.7

7 
(2

)*
**

 
Y

es
3.

57
 (

2.
46

–5
.1

8)
**

*
6.

80
 (

4.
30

–1
0.

76
)*

**

 
N

o
re

fe
re

nc
e

re
fe

re
nc

e

N
ot

e.
 A

O
R

 =
 A

dj
us

te
d 

O
dd

s 
R

at
io

. C
I 

=
 9

5%
 c

on
fi

de
nc

e 
in

te
rv

al
.

Child Maltreat. Author manuscript; available in PMC 2016 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Dubowitz et al. Page 19
a N

o 
U

se
 is

 th
e 

re
fe

re
nc

e 
ca

te
go

ry
.

b N
=

 6
17

 b
ec

au
se

 o
f 

re
du

ce
d 

nu
m

be
r 

w
ith

 P
ee

r 
U

se
 d

at
a.

* p 
<

 .0
5

**
p 

<
 .0

1

**
* p 

<
 .0

01

Child Maltreat. Author manuscript; available in PMC 2016 February 01.


