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Abstract

Background—As restrictions on marijuana are loosened, there is concern of a coming increase
in marijuana use among adolescents and emerging adults, which could be coupled with
commensurate increases in behavioral problems associated with use, such as physical dating
violence (PDV). To summarize what is known about the association between marijuana use and
PDV victimization and perpetration among 11-21 year olds, we conducted a systematic review
and meta-analysis of the relevant literature published between 2003 and 2015.

Methods—Candidate articles were identified with a systematic search, and we used inclusion
and exclusion criteria to review titles, abstracts, and the full text of studies for consideration. There
were 13 articles examining marijuana in association with PDV; five addressed victimization and
11 addressed perpetration.

Results—Findings suggest that marijuana use is associated with a 54% increase in the odds PDV
victimization, and a 45% increase in the odds of perpetration.

Conclusions—Findings: suggest that dating violence is a correlate of marijuana use, and that
association is strongest among adolescents (vs. emerging adults) and girls (vs. boys). Therefore, it
should be routinely included as a core data item in marijuana surveillance systems, so as to allow
for behavioral monitoring.
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1. Introduction

In the U.S., marijuana policy is changing rapidly at the state level. Statutes that effectively
end sanctions for marijuana use by adults (>21 years) have been passed in Washington D.C.,
Washington, Oregon, Colorado, and Alaska. Additionally, Washington D.C. and 20 states
have removed criminal penalties for use and possession (i.e., decriminalization), and 35
states have passed laws allowing for medical use (National Conference on State Legislatures
[NCSL], 2016a; NCSL, 2016b). Policy changes may have notable implications for
adolescents and emerging adults because they have the highest rates of marijuana use
(Johnston et al., 2014; Johnston et al., 2015; Table 1), and are at developmentally sensitive
time periods. Nationally-representative data from 2013 show that 23% of high school
students and 20% of 18-25 year olds report past 30-day marijuana use (Substance Abuse
and Mental Health Services Administration [SAMSHA], 2014; Kann et al., 2014). As
restrictions on marijuana are loosened, there is concern of a coming increase in marijuana
use among adolescents and emerging adults, which could be coupled with commensurate
increases in behavioral problems associated with use (Testa and Brown, 2015).

We have limited knowledge about the associations between marijuana use and behavioral
problems, but are in a period in time when such information is very much needed. It is
necessary to develop a comprehensive understanding of the associations between marijuana
use and specific public health problems in general, and among adolescents and emerging
adults in particular, given their high levels of use and developmental stage (American
Academy of Pediatrics, 2015; Ghosh et al., 2016). This knowledge can inform policy
decisions, and can enable the public health sector to anticipate how changes in marijuana
policy and use might impact other behavioral problems, so as to mitigate adverse
consequences.

Dating violence is an example of a behavioral problem that could be influenced by
marijuana use, though there is not yet a scientific consensus as to the association between
the two (Testa and Brown, 2015). The fact that there is strong support for an association
between alcohol and partner violence among youth (Rothman et al., 2012; Shorey et al.,
2011) highlights the importance of considering substance use as a risk factor for partner
violence. To fill this knowledge gap, we review and summarize the existing literature
describing what is known about the association between marijuana use and physical dating
violence (PDV) among adolescents and emerging adults in the U.S.

1.1. Marijuana Use and Physical Dating Violence (PDV)

Approximately 10% of U.S. high school students report having experienced PDV
victimization in the past year (Rothman and Xuan, 2013; Kann et al., 2014). Estimates of the
prevalence of PDV perpetration among the same population range from 12%-31% (Rothman
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et al., 2010; Taylor and Mumford, 2016; Haynie et al., 2013; Coker et al., 2014). Although
population-based estimates of PDV among emerging adults are harder to obtain, results from
nationally-representative surveys and studies of college students suggest that the prevalence
is also high (Berger et al., 2012; Smith et al., 2003; Black et al., 2011). Approximately
10%-40% of 18-21 year olds report PDV in a relationship (Johnson et al., 2015a; Johnson et
al., 2015b; Halpern et al., 2009).

The consequences of PDV can be serious. Those who are victimized are at increased risk for
multiple negative outcomes including physical health problems, depressive symptomatology,
unhealthy eating behavior, academic difficulties, and physical injury (Fletcher, 2010;
Bonomi et al., 2013; Ackard et al., 2007; Coker et al., 2000; Exner-Cortens et al., 2013).
Youth who perpetrate PDV also have significant psychosocial problems, and are at an
increased risk for perpetrating partner violence in adulthood (Gidycz et al., 2007; Smith et
al., 2003).

Two recent reviews highlight relevant information about the association between marijuana
use and dating violence (Testa and Brown, 2015; Vagi et al., 2013). First, Vagi et al.
reviewed longitudinal studies (published from 2000-2010) to identify risk and protective
factors for dating violence perpetration among 10-24 year olds. Of the 20 studies included
in that review, just one examined marijuana use as a risk factor, and results were not
statistically significant (Foshee et al., 2010). An important lesson from Vagi et al.’s (2013)
work is that marijuana has been infrequently examined in etiological research on dating
violence, particularly in comparison to alcohol.

Second, Testa and Brown (2015) conducted a narrative review of 30 studies (published since
2008) that addressed marijuana use and dating violence perpetration among youth and
adults. They concluded that there is likely a modest positive association between marijuana
use and partner aggression globally, i.e., an association between the two over a given time
period, or at two or more different time points. However, they further note that the two
behaviors have not been shown to be linked in studies that examine “event-level”
associations, i.e., marijuana use occurring on the same day as dating violence. The limited
information from event-level studies raises the possibility that global associations could
simply reflect two co-occurring, but not mechanistically related, behaviors. Both reviews
suggest important next steps for research on marijuana use and PDV, which we address in
this study. First, neither summarizes marijuana use in association with PDV victimization,
which is a notable gap. Second, at this stage in the science, a systematic review and meta-
analysis on the topic are warranted. Results would provide a quantitative, summative
estimate of the association between marijuana use and PDV to provide additional context to
the existing reviews. Third, results of existing studies should be viewed in terms of both their
study design as well as the theorized mechanisms, so as to better understand how marijuana
use might be associated with PDV globally, and at the event level (Testa and Brown, 2015).
There are several theoretical explanations for how marijuana use could increase risk for
partner violence, and we review them below.
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1.2. Marijuana Use and Physical Dating Violence (PDV): Theoretical Explanations

1.2.1. PDV Perpetration—One class of potential mechanisms linking marijuana use to
partner violence relates to how the substance impacts users’ physiological and psychological
state. First, use impairs cognition and creates perceptual distortions (Pope and Yurgelun-
Todd, 1996; Goldstein, 1995). Consequently, people who have used marijuana may interpret
others’ actions as aggressive even if they are not, and respond combatively. Second,
marijuana may impair the ability to tamp down aggressive impulses, and thereby increase
the risk for aggressive behavior in conflict situations (Moore and Stuart, 2005; Yanowitch
and Coccaro, 2011; Temple et al., 2013; Friedman, 1998). Third, marijuana can make some
users feel paranoid, anxious, or panicky, which could elevate risk for conflict (Moore and
Stuart, 2005). Relatedly, marijuana use increases heart rate, and the physiological arousal
associated with an increased heart rate may increase the likelihood of aggressive behavior
(Moore and Stuart, 2005). A fourth explanation relates to symptoms of withdrawal; which
may contribute to irritability and, therefore, increase the risk for conflict and aggression
(Moore and Stuart, 2005; Smith et al., 2013; Smith, 2002; Testa and Brown, 2015).

Further explanations relate to the interaction between people and their social environments.
Specifically, an association between marijuana use and PDV perpetration could be
situational purchasing and using marijuana may bring one into settings and social contexts
where violence is more likely (Bean, 2001). Friedman (1998) identifies a “systematic
dimension” model, which suggests that those who use marijuana may become involved in
violence because it is intrinsic to the selling of illicit substances. Among youth, this may be
reflected in friendship with peers who use or sell illicit drugs and/or who engage in high
levels of violence.

A final explanation relates to “problem behavior theory.” The premise of problem behavior
theory is that adolescents have psychosocial motivations to engage in a variety of risk
behaviors such as dating violence and substance use (Jessor, 1987). This theory would
suggest that there are antecedent variables that increase risk for both marijuana use and PDV,
and that their co-occurrence reflects those antecedent motivations rather than one behavior
“causing” the other.

1.2.2. PDV Victimization—Because adolescents and emerging adults who use marijuana
often have partners who use it as well, the theoretical explanations linking marijuana use to
PDV perpetration described above may also increase risk for victimization (Shorey et al.,
2008). Additionally, marijuana use may contribute to impaired relationship decision-making
(Grant et al., 2012), which could: (1) increase susceptibility to entering into unhealthy or
violent dating relationships, (2) reduce capacity to end such relationships, and (3) decrease
the ability to pick up on cues that a partner may be dangerous (Shorey et al., 2008). A final
explanation for an association between marijuana use and PDV is that adolescents and
emerging adults may use marijuana to cope with the emotional distress and anxiety
associated with being in a violent relationship (Weiss et al., 2014; Shorey et al., 2016).
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1.3. The Current Study

Given the changing marijuana policy landscape, there is concern that youth marijuana use
will increase, which could lead to commensurate increases in associated risk behaviors,
including dating violence (Testa and Brown, 2015). To summarize what is known about the
association between marijuana use and PDV victimization and perpetration among
adolescents and emerging adults, we conducted a theory-based systematic review and meta-
analysis of the relevant literature. We focused on adolescents and emerging adults aged 11—
21 because they have high levels of marijuana use, and because relationships among this
population are distinct from relationships among those in older age groups. Specifically,
younger couples are less likely to cohabitate, be married, and have children together, and
their relationships tend to be shorter in duration and have lower levels of commitment and
trust (Shorey et al., 2008, 2011; Johnson et al., 2015b).

2. Methods

PRISMA is an evidence-based minimum set of items for reporting the procedures involved
in systematic reviews and meta-analyses (Moher et al., 2009). Using guidelines outlined in
the PRISMA Statement, we reviewed articles examining the association between marijuana
use and PDV that had been published in peer-reviewed academic journals. We reviewed
articles that included: (1) an assessment of marijuana use; (2) an assessment of PDV
victimization, perpetration, or both; and (3) a quantitative estimate of the measure of
association between the two. We conducted narrative syntheses and meta-analyses
examining marijuana use in association with PDV.

2.1. Selection Criteria

We defined PDV as non-sexual physically aggressive behavior among current or former
romantic, sexual/intimate, or dating partners. We excluded sexual violence. We only
included articles in which marijuana use was assessed as a singular variable (i.e., not
combined with alcohol use, tobacco use, or use of other illicit substances), and in which
respondents were aged 11-21 years at the time of the PDV assessment. We also excluded
articles focused on: pregnant women, incarcerated people, commercial sex workers, people
in treatment for substance use disorders, populations outside the U.S., and intervention
studies targeted at preventing violence or substance use.

We aimed to review empirical research that could address the question of whether marijuana
use could lead to PDV. Establishing that marijuana use precedes PDV (in longitudinal
studies), or establishing the possibility that marijuana use could have preceded PDV (in
cross-sectional studies) allows the meta-analyses to address this specific theoretical pathway.
The temporality criterion for including studies reflects our conceptualization of the
marijuana use-PDV association. We included cross-sectional studies in which the time
period for assessment of marijuana use and PDV fully overlapped, or partially overlapped
and in which marijuana use had a longer timeframe (e.g., past 12-month marijuana use and
past 30-day dating violence). We excluded those longitudinal studies in which marijuana use
was determined to have been initiated after PDV.
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2.2. Search Strategy and Data Abstraction

We searched for articles using PubMed, which accesses the MEDLINE database. To identify
candidate articles, we first conducted the following three text word searches:

1. dating (i.e., dating or courtship orintimate or partner or “intimate partner”);

2. violence (i.e., violence orabuse oraggression orperpetration orvictimization or
fighting orassault or “dating violence” or “domestic violence” or “date
fighting”); and

3. marijuana (i.e., marijuana or cannabis ordrug orsubstance).

Next, we combined those three searches with “and” to generate a list of potential articles to
be included in this review. We then limited the search results to English-language articles
that had been published between January 1, 2003 and December 31, 2015. To identify
additional potential articles for inclusion, we searched PsyclInfo using the text word search
strategy described above.

Once candidate articles were identified, research assistants worked in pairs and used the
inclusion and exclusion criteria to screen titles and abstracts, and to review the full text of
candidate articles for inclusion (Figure 1). The initial PubMed search yielded 2,316
citations. Most were not relevant and were excluded based on a title review (2,090), and 103
were excluded after an abstract review. One hundred and twenty-three articles were reviewed
in full, and 11 of those were included (Table 2). The supplemental Psyclnfo search yielded
two additional articles (Shorey et al., 2014b; Foshee et al., 2010). In total, 13 articles were
included in this review; two examined victimization (Eaton et al., 2007; Yan et al., 2010),
eight examined perpetration (Foshee et al., 2010, McNaughton Reyes et al., 2014, Nabors,
2010, Rothman et al., 2010, Shorey et al., 2014a, Shorey et al., 2014b, Temple et al., 2011,
Walton et al., 2009), and three examined both victimization and perpetration (Epstein-Ngo et
al., 2013; Melander et al., 2010, Shorey et al., 2015). Relevant information about the studies
(i.e., sample, design, measurement and prevalence of PDV and marijuana use, and measures
of association) is summarized in Table 2.

2.3. Narrative Synthesis

In the narrative syntheses, we qualitatively reviewed study findings in the context of study
design and characteristics, including: demographic profile of respondents (i.e., age, race/
ethnicity, and sex), setting, study design, analysis, measurement of marijuana use and PDV,
and measures of association for PDV victimization and perpetration. Narrative syntheses
were conducted separately for PDV victimization and perpetration. Because of sex
differences in the prevalence and nature of marijuana use and PDV (Rothman et al., 2010;
Johnson et al., 2015b), we described sex-stratified measures of association if they were
available, in addition to sex-pooled measures.

When available from the underlying articles, we based the narrative on adjusted estimates of
the measures of association between marijuana use and PDV, as well as the level of
statistical significance. Otherwise, we based it on unadjusted estimates. Our rationale for this
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strategy was that the authors of the individual studies had used the best information available
to them in determining how to provide unbiased assessments of the association.

2.4. Meta-Analyses

The goal of a meta-analysis is to review existing studies and generate a “combined odds
ratio (OR)”, which is a summary statistic that uses data from all relevant studies to represent
the common association between two variables (Egger et al., 1997a). As a first step toward
conducting the meta-analysis, we compiled estimates of the measures of association between
marijuana use and PDV from each study. As with the narrative synthesis, we used adjusted
estimates when available. If sex-specific estimates were provided in the underlying articles,
we included those in the meta-analysis. Otherwise, we included the sex-pooled estimate.

Some studies presented two estimates of measures of association with the same reference
group; for example, results might include the odds of both severe and moderate PDV
perpetration relative to no perpetration. Both ORs could not be entered into the meta-
analysis because it would bias estimation of the combined OR and its confidence interval. In
these cases, we included the estimate that represented a larger proportion of the population
in the meta-analysis.

The second step in the meta-analysis was to standardize all estimates of the measure of
association. For those estimates in the form of ORs or adjusted ORs (aORs), no conversion
was needed. We converted all other types of estimates into ORs and 95% confidence
intervals (Cls) using established methods and the compute.es library in the R statistical
software package (Borenstein, 2009; Johnson et al., 2002). Next, we calculated log ORs,
95% Cls, and inverse-variance weighted log ORs, for all of the ORs that would be entered
into the meta-analysis. We generated the combined OR and 95% CI with a maximum-
likelihood implementation of random effects using the MIXED procedure in SAS version
9.4 (Normand, 1999). Afterward, we used the results from the meta-analyses to generate
forest plots, which illustrate the relative strength of the associations between marijuana use
and PDV across the studies, as well as the combined OR. We plotted the y-axis on a
logarithmic scale so that the Cls appear symmetrical.

Heterogeneity in meta-analysis refers to the variation in study outcomes across studies, and
is an indicator of the level of comparability across studies. To assess heterogeneity across
estimates we calculated Cochrane’s Qtest, which is the weighted sum of squared differences
between individual estimates across studies (Cochran, 1954). If the results of the Qtest were
statistically significant, we inferred the presence of heterogeneity. To quantify the amount of
heterogeneity, we generated an / statistic, which provides an estimate of the proportion of
variation across measures of association due to heterogeneity in study characteristics. We
evaluated heterogeneity as low, moderate, or high on the basis of /2 values of 25%, 50%, and
75%, respectively (Sterne et al., 2011). Finally, we used the Egger test to empirically assess
the likelihood of publication bias (i.e., the likelihood that findings with positive results were
more likely to have been published) (Egger et al., 1997b). The Egger test evaluates the slope
of a linear regression when the measure of association is taken to be the outcome and the
standard error is used as the predictor; estimates are weighted by their precision. A
statistically significant results with a positive slope was considered an indicator of possible
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publication bias. We generated contour-enhanced funnel plots to provide a visual
representation of the potential that publication bias impacted the results. Each log OR was
plotted against its own measure of precision, and we interpreted symmetry as evidence that
the probability of publication bias was low.

3.1. PDV Victimization

3.1.1. Overview—TFive studies examined marijuana use in association with PDV
victimization, and the results vary by the age group of respondents. Although the studies do
not provide evidence for an association between the two variables among emerging adults,
they do offer support for an association among adolescents. Below we describe results by
age group of study participants.

3.1.2. Narrative Synthesis Adolescents—In crude (i.e., unadjusted) models, each of
the three studies with adolescent samples demonstrated a statistically significant association
between marijuana use and PDV victimization either in sex-pooled (Yan et al., 2010; Shorey
et al., 2015) or sex-stratified analyses (Eaton et al., 2007; Yan et al., 2010). Shorey et al.
(2015) did not include adjusted models, but the other two studies did. After adjustment,
results from the Yan et al. (2010) study were not statistically significant overall or for either
sex. By contrast, results of the Eaton et al. (2007) study were statistically significant for
girls, but not boys. Findings suggest that the strength of the association may be stronger
among girls (Eaton et al., 2007; Yan et al., 2010).

All three studies were cross-sectional. Eaton and colleagues (2007) presented data from a
large, nationally-representative sample of U.S. high school students, Yan and colleagues
(2010) used a small convenience sample of Latino youth aged 11-13 in the Washington,
D.C. area, and Shorey and colleagues (2015) used a sample of high school students in
Southeast Texas. Eaton et al. (2007) and Shorey et al. (2015) used lifetime marijuana use as
the predictor variable, whereas Yan et al. (2010) used past 12-month use. In two studies
(Eaton et al., 2007; Yan et al., 2010), the outcome variable was past 12-month PDV
victimization using a single item inquiring about acts of victimization, i.e., having been hit,
slapped, or physically hurt by a partner. By contrast, Shorey and colleagues (2015) assessed
PDV victimization using the Conflict in Adolescent Dating Relationships Inventory
[CADRI].

3.1.3. Narrative Synthesis Emerging Adults—The two studies that failed to provide
support for an association were based on older youth populations; including a nationally-
representative sample of 6,563 youth aged 18-27 (mean=22 years) (Melander et al., 2010),
and 14-24 year-old females (/7=243) recruited from an emergency department in Flint, M|
(Epstein-Ngo et al., 2013). The assessment of PDV victimization in both studies included
questions about specific acts of victimization experienced. Melander et al. (2010) examined
past 30-day marijuana use in adolescence (grades 7-12), and unadjusted results did not
indicate an association with past 12-month PDV victimization in emerging adulthood (aged
18-27 years); adjusted results were not presented. That study was unique in that it
investigated reports of perpetration and victimization, and classified respondents into four
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groups: PDV victimization without perpetration, PDV perpetration without victimization,
PDV perpetration and victimization, and no PDV (reference group). The measure of
association reported above represents the association between marijuana and PDV
victimization among those had not reported perpetration, relative to no PDV. Epstein-Ngo et
al. (2013) conducted a timeline followback [TLFB] study (Sobell and Sobell, 1992), in
which respondents retrospectively reported each incident of victimization and each day that
marijuana had been used over the past 30-days. In a multilevel model adjusted for age, race/
ethnicity, and use of alcohol, cocaine, and sedatives, days of marijuana use were not
significantly associated with days of moderate or severe PDV victimization among females.
Results for males were not presented (Epstein-Ngo et al., 2013).

3.1.4. Meta-Analysis—Collectively, the five studies provided six measures of association
that were included in the meta-analysis; Eaton et al. (2007) provided estimates for both sexes
(Figure 2). The individual ORs ranged from 0.85 to 2.11, and the random effects combined
estimate (OR=1.54, 95% CI: 1.22, 1.93) showed a 54% increase in the odds of victimization
given marijuana use. Results indicate that the amount of heterogeneity across studies was
moderate, as evidenced by a Qtest with a p value 0f0.075, and an / statistic of 50%. There
was minimal evidence of publication bias, as evidenced by a visual inspection of the funnel
plot (Figure 3), and the results of the Egger test (slope=-1.11, p=0.397).

3.2. PDV Perpetration

3.2.1. Overview—Eleven studies presented estimates of the measure of association
between marijuana use and PDV perpetration. Six focused on adolescents (Foshee et al.,
2010; McNaughton Reyes et al., 2014; Rothman et al., 2010; Shorey et al., 2015; Temple et
al., 2013; Walton et al., 2009), and five focused on emerging adults (Epstein-Ngo et al.,
2013; Melander et al., 2010; Nabors, 2010; Shorey et al., 2014a; Shorey et al., 2014b). The
studies provide evidence for an association between marijuana use and PDV perpetration,
particularly among adolescent girls. There were notable methodological differences in
studies of emerging adults, as compared to adolescents. First, they were more diverse in
study design, and included cross-sectional, longitudinal, daily diary, and TLFB designs.
Second, most of the reported measures of association (four out of five) had been adjusted for
alcohol use (Nabors, 2010, Shorey et al., 20144, Shorey et al., 2014b, Epstein-Ngo et al.,
2013), a well-established predictor of PDV perpetration (Rothman et al., 2012). Third, they
had demographically homogenous samples; three of the five studies of emerging adults were
based on college student samples, each of which was comprised of at least 70% Whites
(Nabors, 2010, Shorey et al., 2014a, Shorey et al., 2014b).

3.2.2. Narrative Synthesis Adolescents—All six of the studies with adolescent
samples presented estimates of the measure of association between marijuana use and PDV
perpetration for both sexes combined, and results provide some evidence for an association.
Although none were nationally-representative, the samples were sex-balanced (the
percentage of girls ranged from 49%-56%), and diverse in terms of race/ethnicity. In five of
the studies, samples were based on middle and high school samples of youth in North
Carolina (McNaughton Reyes et al., 2014; Foshee et al., 2010), Boston, MA (Rothman et al.,
2010); and the Houston area of Texas (Temple et al., 2013; Shorey et al., 2015). The sixth
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had an emergency-department-based sample of 14-18 years olds in Flint, M1 (Walton et al.,
2009).

Four of the six studies reported a statistically significant association between marijuana use
and PDV perpetration in sex-pooled analyses. Three of those used cross-sectional methods
(Rothman et al., 2010; Shorey et al., 2015; Walton et al., 2009), and one was longitudinal
(McNaughton Reyes et al., 2014). Rothman et al. (2010) reported the age-adjusted
association between past 30-day marijuana use and past 30-day PDV perpetration (17=1,398),
and Walton et al. (2009) reported the crude association between past 12-month marijuana
use and past 12-month PDV perpetration (7=1,128). McNaughton Reyes et al. (2014)
analyzed four waves of data from students (7=2,455) followed four times over three years. A
hierarchical growth model was used to assess the average level of association between past
3-month weekly frequency of marijuana use and past 3-month PDV perpetration, after
adjustment for psychosocial factors and use of other substances (McNaughton Reyes et al.,
2014).

By contrast, two of the six studies that examined marijuana use and PDV perpetration
among adolescents did not provide support for an association (Foshee et al., 2010; Temple et
al., 2013); both were longitudinal studies. Temple et al. (2013) examined lifetime marijuana
use in association with PDV perpetration one year later using a structural equation model
(Bollen and Noble, 2011) that included demographic characteristics and key risk factors for
PDV (n=734). Foshee et al. (2010) showed that youth who reported lifetime marijuana use
but not PDV perpetration at baseline were not significantly more likely to report PDV
perpetration at follow-up (/7=1,666).

Results suggest that the association between marijuana use and PDV perpetration may be
stronger among girls than boys. Foshee et al. (2010) and McNaughton Reyes et al. (2014)
examined sex as a moderator of the effect of marijuana use on PDV perpetration, and in both
studies, the conclusion was that marijuana use was a significant predictor of PDV
perpetration among girls, but not among boys. In the only study of adolescents that provided
sex-stratified estimates (Rothman et al., 2010), the measures of association were statistically
significant among boys and girls.

3.2.3. Narrative Synthesis Emerging Adults—Five studies examined marijuana use in
association with PDV perpetration among emerging adults (Epstein-Ngo et al., 2013;
Melander et al., 2010; Nabors, 2010; Shorey et al., 2014a; Shorey et al., 2014b), and results
do not provide support for an association. Three of the samples were comprised of college
students (Nabors, 2010; Shorey et al., 2014a; Shorey et al., 2014b), one was a nationally-
representative sample (Melander et al., 2010), and the remaining study had an emergency-
department-based sample (Epstein-Ngo et al., 2013).

Only two of the five studies reported sex-pooled findings; one provides support for an
association (Nabors, 2010), and the other did not (Melander et al., 2010). Melander et al.
(2010) examined past 30-day marijuana use in adolescence (grades 7-12), and unadjusted
results did not indicate an association with past 12-month PDV perpetration in emerging
adulthood (aged 18-27 years). Nabors (2010) was the only cross-sectional sectional study of
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marijuana use and PDV perpetration among emerging adults; the measure of association
represented past 12-month marijuana use and past 12-month PDV perpetration, adjusted for
demographic characteristics and substance use (77=1,379). Four of the five studies presented
sex-stratified results, and none reported statistically significant associations between
marijuana use and PDV perpetration among either men (Nabors, 2010; Shorey et al., 2014a)
or women (Epstein-Ngo et al., 2013; Nabors, 2010; Shorey et al., 2014b).

Three of the five studies providing estimates of the association between marijuana use and
PDV perpetration among emerging adults were designed to examine event level associations,
and none reported statistically significant measures of association. Epstein-Ngo et al. (2013)
conducted a TLFB study and found no association between days of marijuana use and
moderate or severe PDV perpetration in a multilevel model adjusted for age, race/ethnicity,
and use of alcohol, cocaine, and sedatives. Shorey et al. (2014a) conducted a daily diary
study with 67 male college students. Each day for up to 90 days, participants reported their
alcohol use, PDV perpetration, and marijuana use; analyses showed that the odds of PDV
perpetration were no higher on marijuana use days (vs. days without marijuana use), after
adjustment for alcohol use. Shorey et al. (2014b) conducted a daily diary study with 173
female college students who reported their past day alcohol use, PDV perpetration, level of
angry affect, and marijuana use each day for up to 90 days. The estimate of the measure of
association does not show an increase in the odds of PDV perpetration on marijuana use
days versus days without marijuana use, after adjustment for alcohol use and angry affect.

3.2.4. Meta-Analysis—Collectively, the 11 studies provided 13 measures of effect that
were included in the meta-analysis. Six studies provided sex-pooled estimates (Temple et al.,
2013; Melander et al., 2010; McNaughton Reyes et al., 2014; Foshee et al., 2010; Walton et
al., 2009; Shorey et al., 2015), two provided stratified estimates for both females and males
(Rothman et al., 2010; Nabors, 2010), two provided estimates for females only (Shorey et
al., 2014b; Epstein-Ngo et al., 2013), and one provided estimates for males only (Shorey et
al., 2014a). The individual ORs ranged from 0.66 to 2.50, and the random effects combined
estimate (OR=1.45, 95% CI: 1.20, 1.76) indicated a 45% increase in the odds of PDV
perpetration given marijuana use. There was a substantial amount of heterogeneity, as
determined by a statistically significant Qtest (£=0.001), and an / estimate of 75%, which
is in the moderate to high range. There was minimal evidence of publication bias, as
evidenced by a visual inspection of the funnel plot and the results of the Egger test
(slope=0.49, p=0.687) (Figure 5).

4. Discussion

We conducted a systematic review and meta-analysis to summarize the evidence supporting
an association between marijuana use and physical dating violence (PDV) victimization and
perpetration among adolescents and emerging adults. Findings suggest an association
between the two, and also demonstrate that the magnitude of the association is strongest
among adolescent girls. Results are consistent with a prior meta-analysis that reported an
association between marijuana use and partner violence among adults (Moore et al., 2008).
Along with the existing literature, this work provides strong evidence that marijuana use is
(at least) a correlate of PDV among young people, signaling that we should expand public
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health efforts to monitor and address both behaviors in combination, as well as
independently.

4.1. Description of Studies

There was homogeneity across studies in how marijuana use and PDV were assessed.
Measures of marijuana use usually included any: lifetime, past 12-month, of past 30-day
use. Most studies used “acts” scales to measure victimization or perpetration, i.e.,
respondents indicated whether they engaged in or were the victim of specific aggressive acts
within a given time period. Despite that partner violence among youth is often bi-directional,
meaning that many would report both victimization and perpetration, only one studied
conceptualized partner violence as such (Melander et al., 2010).

By contrast, there was substantial diversity across studies in their design. Five studies had
cross-sectional designs (Eaton et al., 2007; Nabors, 2010; Rothman et al., 2010, Walton et
al., 2009; Shorey et al., 2015, Yan et al., 2010), and the remaining nine were longitudinal.
There were four types of longitudinal studies: (1) fraditional, i.e., those that assessed
marijuana use at one time point, and PDV and at one or more time points (Foshee et al.,
2010; Melander et al., 2010; Temple et al., 2013); (2) growth models, i.e., multiple
assessments of co-occurring marijuana use and PDV within a cohort at two or more time
points (McNaughton Reyes et al., 2014); (3) daily diary studies, in which the association
between days of marijuana use and days of PDV were assessed prospectively (Shorey et al.,
2014a; Shorey et al., 2014b), and (4) a timeline follow back study, in which the association
between days of marijuana use and days of PDV were assessed retrospectively (e.g.,
Epstein-Ngo et al., 2013).

4.2. Summary of Findings

Only five studies examined marijuana use in association with PDV victimization,
highlighting that more research is needed to further understand this association (Shorey et
al., 2011). The meta-analysis showed an overall 54% increase in the odds of PDV
victimization given marijuana use (OR=1.54, 95% CI:1.22-1.93). The strongest evidence for
an association was observed for adolescent girls. Eleven studies examined marijuana use and
PDV perpetration, and the meta-analysis showed a 42% increase in the odds of perpetration
given marijuana use (OR=1.42, 95% CI: 1.20-1.76). This is slightly lower than the observed
common OR (1.70, 95% CI: 1.39-2.08) for alcohol use and PDV perpetration from a
previous systematic review (Rothman et al., 2012), suggesting that marijuana may be less
strongly associated with dating violence than alcohol. This conclusion is consistent with
existing social science and psychopharmacological research comparing violence in concert
with marijuana and alcohol use (Rothman et al., 2016; Perna et al., 2016).

Despite that there was an overall increase in odds, studies of emerging adults were less
likely to report statistically significant associations as compared to studies of adolescents.
Although this difference could reflect a true difference in the association between marijuana
use and PDV among adolescents vs. emerging adults, it is likely due to study characteristics.
First, three of the five studies of emerging adults were conducted with primarily White
college students, whereas studies of adolescents had more demographically diverse samples.
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Therefore, findings may reflect that there is a lower likelihood of an association among
White college students specifically, versus emerging adults as a population. More studies of
emerging adults who are not in college are needed. Second, four of the five studies of
emerging adults reported the association between marijuana use and PDV perpetration after
adjustment for alcohol, which is a well-established risk factor for violence perpetration
(Rothman et al., 2012). Adjustment likely attenuated the estimate of the true association
between marijuana and PDV.

4.3. What This Review Tells Us About the Nature of the Association Between Marijuana
Use and PDV

We sought to contextualize the studies by considering their design, so as to better understand
how marijuana use might lead to PDV globally, and at the event level (i.e., did marijuana
contribute to a specific incidence of partner violence?). The differences in design across
studies have implications for our understanding of the theoretical mechanisms underlying
the marijuana-PDV association, and may also impact the meaning of the common odds ratio.
Based on an examination of the findings by study design, we conclude that there is strong
support for a global association between the two behaviors, but minimal support for
longitudinal or event level associations.

Cross-sectional and growth modeling studies can establish that the two behaviors co-occur
within a given time period. There were seven such studies examining marijuana use and
PDV, and all reported statistically significant associations (Eaton et al., 2007; Nabors, 2010;
Rothman et al., 2010; Shorey et al., 2015, Walton et al., 2009; Yan et al., 2010; McNaughton
Reyes et al., 2014). Thus, there is strong evidence for a global association between
marijuana use and PDV victimization and perpetration among youth. This conclusion is
consistent with findings from a recent review (Testa and Brown, 2015).

Few longitudinal studies provided support for an association between marijuana use and
PDV, therefore, we cannot conclude that marijuana use at one time point is associated with
later PDV. To better understand whether marijuana use is a predictor of future PDV, the
theory underlying why the two may be associated at different time points may need further
development. Three studies examined marijuana use and later PDV, and the time in between
assessments ranged from months to years (Foshee et al., 2010; Melander et al., 2010;
Temple et al., 2013). None reported statistically significant results, which could have been
due to varied duration in between follow-up assessments, age at follow-up assessments, or
other study characteristics. Additional longitudinal studies are needed to further examine the
association, and these studies would be strengthened if they identified theoretical
frameworks for timing of initiating marijuana use in relation to physical dating violence.

Because of limited support for an association between marijuana use and PDV from daily
diary and timeline follow-back studies, we cannot conclude that the two are likely to co-
occur on specific days. However, the observed associations had been adjusted for alcohol
use, which, as described above, may have attenuated any existing association of violence
with marijuana use. Additional retrospective and prospective daily behavior studies that
distinguish the unique effects of marijuana use from alcohol use are needed to more fully
understand whether there is an event-level association between marijuana use and PDV.
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4.4, Limitations

Findings should be viewed with appropriate caution. Our conclusions are based on a
relatively small number of studies, which have their own individual limitations, which may
limit precision. Additionally, there was substantial heterogeneity in study design, which may
impact comparability. One source of limited comparability is statistical adjustment for
covariates. There was little consistency across studies regarding which covariates were
included in models. A larger number of studies and increased standardization of analyses
across studies would contribute to more precise meta-analytic results.

5. Conclusion

Our rationale for conducting this research was to provide needed information about a
prevalent risk behavior, dating violence, and its association with marijuana use. This work
responds to calls to prioritize research assessing the public health effects of marijuana use
given the evolving policy landscape (Azofeifa et al., 2016). Our findings show that dating
violence is associated with marijuana use among youth, although the reasons why remain
unclear and there is no indication that marijuana “causes” dating violence.

Given the current state of the literature, it is difficult to estimate how changes in marijuana
use (subsequent to policy change) would impact the prevalence of dating violence. If
marijuana increases the likelihood of specific incidents of dating violence, increases in use
would likely result in increases in violence. However, if marijuana co-occurs, but does /ead
to violence, an increase in marijuana use would result in only minimal changes in dating
violence. Additional research that examines mechanisms underlying the association between
marijuana use and dating violence is needed to more fully understand how changing patterns
of marijuana use would impact dating violence. The good news is that, so far, there is
limited evidence that state-level loosening of restrictions on marijuana have contributed to
increases in use by adolescents (Johnson et al., 2015; Hasin et al., 2015).

There is an association between marijuana use and dating violence, and this knowledge
should inform research, practice, and clinical work. Specifically, we recommend that dating
violence be routinely included as a core data item in marijuana surveillance systems, so as to
allow for behavioral monitoring, intervention development, and evaluation. We further
suggest that both risk behaviors be monitored in combination with one another
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Highlights
. Marijuana use is associated with increased odds of dating violence among
youth
. The marijuana use-dating violence link is strongest among adolescent girls
. The marijuana use-dating violence link is weaker than alcohol-dating violence
link
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perpetration

Figure 1.
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Flow diagram representing the search strategy and results for a systematic review of the
association between marijuana use and physical dating violence among adolescents and

emerging adults
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First Author, Year (Gender) OR (95% CI)
Melander, 2010 (B) — 0.85(0.48, 1.51)
Epstein-Ngo, 2013 (F) —_———— 1.14 (0.49, 2.66)
Eaton, 2007 (M) . —— 1.40 (0.81, 2.40)
Eaton, 2007 (F) i 1.41(1.09, 1.82)
Shorey, 2015 (B) p——i 2.02(1.58, 2.58)
Yan, 2010 (8) b " 4 2.11(0.55, 8.09)
Overall Random Effects ’ 1.54 (1.22, 1.83)
ot 02 0.5 1 2 5 10
Odds Ratio
Figure 2.

Forest plot representing results of a meta-analysis of estimates of the measure of association
between marijuana use and physical dating violence victimization among adolescents and
emerging adults

1duosnuepy Joyiny

1duosnuely Joyiny

Drug Alcohol Depend. Author manuscript; available in PMC 2018 May 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Johnson et al.

Page 22

Figure 3.
Contour enhanced funnel plot representing estimates of the measure of association between

marijuana use and physical dating violence victimization among adolescents and emerging
adults
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First Author, Year (Gender)

Shorey, 2014a(F) - - .
Tempile, 2013 (8) r——

Melander, 2010 (8) ———
McNaughton Reyes, 2014 (B) o

Nabors, 2010 (F) Pty
Foshee, 2010 (B) —-
Shorey, 2015 (B) ——
Epstein-Ngo. 2013 (F) N
Nabors, 2010 (M) ——
Rothman, 2010 (F) —
Shorey, 2014b(M) » -
Rothman, 2010 (M) ——
Walton, 2009 (B) soe
Overal Random Effects R
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OR (95% ClI)

0.66 (0.26, 1.63)
0.82 (0.63, 1.06)
0.92 (0.56, 1.53)
1.25 (1.08, 1.44)
1.28 (0.87, 1.89)
1.52(0.92, 2.57)
1.55(1.22, 1.97)
1.66 (0.95, 2.89)
1.67 (0.99, 2.83)
1.84 (1.46, 2.32)
2.15 (0.76, 6.08)
2.15(1.33, 3.48)
2.50(1.85, 3.38)
1.45 (1.20, 1.76)

or 02 05 1 2
Odds Ratio

Figure 4.

10

Forest plot representing results of a meta-analysis of estimates of the measure of association
between marijuana use and physical dating violence perpetration among adolescents and

emerging adults
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Figure 5.
Contour enhanced funnel plot representing estimates of the measure of association between

marijuana use and physical dating violence perpetration among adolescents and emerging
adults
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