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Background: This study examined associations between acute alcohol and drug use and violence towards
others in conflict incidents (overall, partner, and non-partner conflict incidents) by men and women
recruited from substance use disorder (SUD) treatment.
Methods: Semi-structured interviews were used to obtain details about interpersonal conflict incidents
(substance use, whether specific conflicts were with intimate partners or non-partners) in the 180 days
pre-treatment. Participants for this study were selected for screening positive for past-year violence
(N = 160; 77% men, 23% women).
Results: Multi-level multinomial regression models showed that after adjusting for clustering within
individual participants, the most consistent predictors of violence across models were acute cocaine use
(significant for overall, intimate partner and non-partner models), acute heavy alcohol use (significant
rugs
reatment

for overall and non-partner models), and male gender (significant in all models).
Conclusions: This study was the first to explicitly examine the role of acute alcohol and drug use across
overall, partner and non-partner conflict incidents. Consistent with prior studies using a variety of
methodologies, alcohol, cocaine use and male gender was most consistently and positively related to
violence severity (e.g., resulting in injury). The results provide important and novel event-level informa-

nship
ncide
tion regarding the relatio
in interpersonal conflict i

. Introduction

Evidence suggests that substance use disorder (SUD) treat-
ent samples report significantly higher rates of violence than

ommunity-based samples (Brown et al., 1998; Chermack et al.,
000; Gondolf and Foster, 1991). The present study focuses on
he relationship between alcohol and other drug consumption and
iolence towards others in specific conflict incidents among men
nd women in treatment for substance use disorders screening
Please cite this article in press as: Chermack, S.T., et al., Violence among m
event-based analysis. Drug Alcohol Depend. (2010), doi:10.1016/j.drugalcd

ositive for past-year violence. Numerous studies and systematic
eviews have documented an association between the frequency
f alcohol and other drug use (most notably, cocaine) and violence
Chermack et al., 2008; Lipsey et al., 1997; Moore et al., 2008). A
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between acute alcohol and specific drug use and the severity of violence
nts.

© 2010 Published by Elsevier Ireland Ltd.

recent meta-analysis by Moore et al. (2008) focusing on the rela-
tionship between drug use patterns and intimate partner violence
also found positive associations with other types of drugs (i.e.,
marijuana, opiates). Thus, there is evidence that alcohol and drug
use patterns are associated with violence, but that the strength of
this association differs for different types of drugs (Moore et al.,
2008).

Although studies examining associations between alcohol and
drug use patterns and violence provide important information,
such methodology has limited capacity with regard to understand-
ing the potential influence of acute alcohol and drug use and
violence. It has been argued that the mechanisms underlying such
relationships, such as individual difference factors (e.g., age, gender,
demographics), pharmacologically based acute/proximal intoxica-
en and women in substance use disorder treatment: A multi-level
ep.2010.06.005

tion effects, withdrawal effects, and social/contextual factors (e.g.,
associated with using, buying, selling and acquiring drugs) likely
differ for different types of drugs (Goldstein, 1985; Moore et al.,
2008) and could vary over time. Thus, alternative methodologies
are indicated to better understand the degree to which acute alco-

dx.doi.org/10.1016/j.drugalcdep.2010.06.005
dx.doi.org/10.1016/j.drugalcdep.2010.06.005
http://www.sciencedirect.com/science/journal/03768716
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ol and other drug use and violence may be proximally related to
iolence.

With regard to alcohol use, there is evidence from reviews
nd meta-analyses of controlled laboratory studies (Bushman and
ooper, 1990; Chermack and Giancola, 1997; Ito et al., 1996), and
tudies focusing on specific interpersonal conflict incidents that
cute alcohol use is associated with aggression/violence (Chermack
nd Blow, 2002; Leonard and Quigley, 1999; Murphy et al., 2005;
arks et al., 2008; Testa et al., 2003). There is also evidence from
ontrolled laboratory studies (e.g., Licata et al., 1993) and studies of
pecific violent events in SUD samples (Chermack and Blow, 2002)
howing an association between acute cocaine use and aggression.
everal theorists have argued that acute pharmacologically based
ffects of alcohol, such as disruptions in cognitive processing, play a
entral role in explaining post-drinking aggression (e.g., Chermack
nd Giancola, 1997; Ito et al., 1996). Similarly, a few theorists have
peculated that pharmacological effects of cocaine, such as reduc-
ions in the inhibition of aggressive impulses, also play a causal role
ith regard to aggression (Davis, 1996). However, findings regard-

ng acute use of other drugs (marijuana, opiates) and aggression
ppear to be more mixed (Berman et al., 1993; Moore and Stuart,
005; Myerscough and Taylor, 1985). For marijuana use, theorists
ave speculated that individual difference factors as well as irri-
ability associated with marijuana withdrawal (Moore and Stuart,
005) may explain the observed associations between marijuana
se patterns and violence. For opiate use, it has been speculated
hat personality factors, withdrawal and social/contextual factors
fights over sharing, buying, selling opiates, violence to acquire
rugs or money for drugs) may explain observed associations
etween opiate use and violence (Goldstein, 1985; Hoaken and
tewart, 2003).

Important limitations of prior studies examining acute alco-
ol and drug use and violence remain. For example, laboratory
esearch has been criticized for using samples consisting of college-
ged participants (typically males), measures of aggression with
uestionable construct validity and potentially limited external
nd ecological validity, and the presence of demand character-
stics (Leonard and Senchak, 1996; Tedeschi and Quigley, 1996).
rior studies focusing on specific violent incidents also have had a
umber of limitations. For example, although several studies have
hown an association between acute alcohol and/or drug use and
iolence severity (Chermack and Blow, 2002; Collins and Schlenger,
988; Martin and Bachman, 1997), several studies have not exam-

ned whether participants’ alcohol/drug use on non-conflict days
iffered significantly from use associated with the violent conflicts.
he studies that have addressed such limitations have found that
cute drinking and/or drug use (e.g., cocaine) is related to violence
everity even after controlling for general use patterns, or by exam-
ning levels of use on days that do and do not involve interpersonal
onflicts (Chermack and Blow, 2002; Leonard and Quigley, 1999;
arks et al., 2008; Testa et al., 2003). However, these studies also
ave important limitations. For example, some studies focused on
limited set of drugs (e.g., alcohol only, alcohol and cocaine only)

Chermack and Blow, 2002; Chermack et al., 2006; Parks et al.,
008) or collapsed across different types of drugs (Murphy et al.,
005), and were thus unable to assess potential unique effects of
ther drugs. Other limitations include focusing exclusively on over-
ll violence (collapsing across incidents involving intimate partners
nd/or non-partners) (Chermack and Blow, 2002; Chermack et al.,
006), using measures of violence involvement that do not distin-
uish between perpetration and victimization (Parks et al., 2008),
Please cite this article in press as: Chermack, S.T., et al., Violence among m
event-based analysis. Drug Alcohol Depend. (2010), doi:10.1016/j.drugalcd

r focusing exclusively on partner violence (Leonard and Quigley,
999; Murphy et al., 2005; Testa et al., 2003). Finally, several stud-

es did not measure violence resulting in physical injury (Chermack
nd Blow, 2002; Chermack et al., 2006; Murphy et al., 2005; Testa
t al., 2003), a variable often revealing gender differences in vio-
 PRESS
Dependence xxx (2010) xxx–xxx

lence compared to commonly used measures of physical aggression
(Chermack et al., 2009).

The purpose of this study is to examine the relationship between
alcohol and other drug consumption among individuals in treat-
ment for substance use disorders and the severity of violence
towards others in specific conflict incidents. This study addressed
limitations of prior research by including both men and women,
and including both measures of physical violence and violence
resulting in injury. Further, we conducted analyses examining over-
all conflict incidents (collapsing across partner and non-partner
incidents), as well as incidents involving intimate partners and
non-partners. The analysis includes both bivariate statistics as
well as a primary multinomial multi-level regression model as
a means of illustrating potential similarities and differences in
the pattern of relationships between acute alcohol and drug use
and violence (violence, violence with injury) depending on ana-
lytic approaches. Specifically, the primary multinomial multi-level
regression analysis strategy accounted the potential impact of alco-
hol and specific drugs on violence by estimating person specific
relationships between acute alcohol and drug use and violence
severity, after adjusting for individual difference factors (e.g., age,
race, gender). It was hypothesized that for substance use variables,
acute alcohol and cocaine use would be positively associated with
violence measures (because this is the first study of SUD samples
conflict incidents to examine overall, partner and non-partner inci-
dents, we did not make specific hypotheses regarding whether
the relationships with alcohol and drug use and violence would
differ depending on relationship type). In terms of other partici-
pant factors, based on prior studies it was anticipated that younger
age (e.g., Chermack and Blow, 2002; Moore et al., 2008) and male
gender would be related to violence measures. More specifically
with regard to gender, based on prior studies (Cantos et al., 1994;
Cascardi et al., 1992; Chermack et al., 2009; Hamby, 2005), it was
anticipated that male gender would be related to violence resulting
in injury.

2. Methods

2.1. Study recruitment

The current study involved participants who were screened and assessed to
participate in a randomized control pilot study (RCT) of a brief violence prevention
intervention for men and women in SUD treatment. Participants were recruited
from substance use disorder treatment programs, including community residential
centers, intensive outpatient, and regular outpatient settings. Approximately 95%
of persons approached agreed to participate in the initial screening survey, produc-
ing a screening sample of 489 participants (see Chermack et al., 2008 for additional
information regarding the screening sample). To be eligible for participating in the
RCT, inclusion criteria included reporting a positive history for past-year physical
aggression according to a modified Conflict Tactics Scale-II (CTS-II; see Section 2.2
for additional information), living within the study catchment area (45 mile radius
of the study sites, an urban area in the Midwest of the United States), and being
new to treatment (recruited within 30 days of starting treatment). Exclusion crite-
ria included the presence of psychotic symptoms, significant cognitive impairments,
and/or being an IV heroin user or on opiate agonist treatment. Overall, 352 (75%)
participants from the screening sample reported past-year violence, but only 205
met the remainder of the inclusion for the baseline assessment (excluded due to dis-
tance = 81, in treatment center too long = 30; heroin dependence/methadone = 11;
schizophrenia diagnosis = 17; refused further participation/dropped out of treat-
ment = 8). Approximately 95% (n = 194) of those eligible for the baseline assessment
completed at least part of our baseline assessment (e.g., self-report measures). The
baseline assessment also included a detailed semi-structured interview regarding
alcohol and drug use as well as involvement with specific interpersonal conflict inci-
dents during the 180 days prior to treatment. Data for the present study are derived
from information gathered from those participants (n = 178) completing the detailed
semi-structured interviews as part of the baseline assessment.
en and women in substance use disorder treatment: A multi-level
ep.2010.06.005

2.2. Measurement

2.2.1. Alcohol and drug consumption. Timeline Follow Back (TLFB) semi-structured
interviews (Sobell et al., 1979) were used to assess alcohol and drug use patterns
during the 180 days prior to treatment. The TLFB examines daily alcohol and drug
consumption over a specified interval (e.g., 90–180 days) using monthly calendars

dx.doi.org/10.1016/j.drugalcdep.2010.06.005
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Sobell et al., 1979). Several studies have demonstrated this measure has good reli-
bility and validity (Maisto et al., 1979; Sobell et al., 1979, 1988). For the present
tudy, the following variables were abstracted from the TLFB: percentage of days
f heavy drinking (5 or more drinks), percentage of days involving cocaine use,
arijuana use and heroin use. For the purposes of data analysis (e.g., comparison of

onsumption on conflict and non-conflict days), the computation of the TLFB alcohol
nd drug use pattern measures did not include days in which participants reported a
ignificant conflict situation. Thus, these measures were labeled “non-conflict days”
lcohol and drug (marijuana, cocaine, opiates) consumption, respectively (descrip-
ion of alcohol and drug use measures for conflict days is described in the following
ection).

.2.2. Violence. The Time Line Follow Back-Aggression Module (TLFB-AM) was used
o assess specific interpersonal conflict incidents. The TLFB-AM was developed to
e used in conjunction with the Time Line Follow Back substance use assessment
TLFB—see above) (Chermack and Blow, 2002; Chermack et al., 2006), and the prior
ndings have been highly consistent with prior studies using a variety of methodolo-
ies and samples (e.g., SUD samples, controlled laboratory studies, epidemiological
amples), and theories regarding the relationship between substance use and vio-
ence (Chermack and Giancola, 1997; Chermack and Taylor, 1995; Licata et al., 1993;

oore et al., 2008). The TLFB-AM asks participants to identify specific dates in a spec-
fied time interval (typically 90–180 days) in which they experienced interpersonal
onflict. For each of these conflict incident days, participants are asked about the
etting of the conflict (home, bars, work, “the streets,” etc.), and their relationship
ith the other person (e.g., spouse, girlfriend/boyfriend, friend, stranger, co-worker,

tc.). Next, they are given a list of specific aggressive behaviors adapted from the
hysical assault and injury scales of Conflict Tactics Scale-2 (CTS-2) (Straus et al.,
996), and are asked to identify whether each of the aggressive acts occurred dur-

ng the conflict for both themselves and the other person involved with the conflict
thus assessing both violence towards others and victimization). From participant
esponses, each conflict incident was categorized as involving no violence, physical
iolence (based on physical assault scale items) and physical violence with injury
the presence of physical violence plus injury based on CTS-2 injury scale items)
Straus et al., 1996). To assess conflict day alcohol and drug use, participants are also
sked about their own alcohol use (number of drinks) and drug use (e.g., cocaine,
arijuana, heroin, etc.). Thus, from the TLFB-AM, we derived categorical measures

f violence (no violence, violence without injury, violence with injury) for overall
ncidents (collapsing across relationship type), incidents with intimate partners, and
ncidents with non-partners.

.2.3. Additional measures. The initial screening survey included brief measures of
emographics (age, race, and sex) (for details, see Chermack et al., 2008; Murray
t al., 2008). Finally, the Substance Abuse Outcomes Module was used to assess
onsequences related to substance use (Smith et al., 1996). The SAOM consequences
cale is a 25-item self-report measure designed to assess the severity of alcohol and
rug problems in the past year and has excellent psychometric properties (Smith
t al., 1996, 2006), including excellent internal consistency (coefficient alpha > 0.93
or the alcohol and drug consequences scales) (Chermack et al., 2000). Participants
re asked to indicate whether they experienced a series of 25 substance-related
onsequences in the past year and whether the consequence was due to alcohol
nd/or other drugs

.3. Data analysis

The analysis approach included both simple descriptive statistics as well as a
rimary multinomial multi-level regression models to illustrate potentially incon-
istencies regarding the pattern of relationships between acute alcohol and drug
se and violence (i.e., violence without injury and violence with injury for over-
ll, partner and non-partner conflict incidents) depending on analytic approaches.
hus, the relationship between violence in conflict incidents and substance use for
oth conflict and non-conflict days were first examined using univariate and bivari-
te statistics. Such analyses illustrate relationships between alcohol and other drug
se and violence that are unadjusted for other covariates, or for the fact that there
re repeated observations for each study participant. Next, multivariate multi-level
ultinomial logistic regression was used to examine the associations between dif-

erent types of substances and violence in conflict incidents, with separate models
xamining overall conflict incidents, intimate partner incidents, and non-partner
ncidents. Equations were estimated to examine the predictors of violence with-
ut injury and violence with injury; “no violence” response served as the reference
ategory. The use of multinomial models meant no ordering of violence severity
cross the outcome categories was assumed. To provide a more intuitive presenta-
ion of these results, the estimates are presented as adjusted odds ratios (AOR) with
Please cite this article in press as: Chermack, S.T., et al., Violence among m
event-based analysis. Drug Alcohol Depend. (2010), doi:10.1016/j.drugalcd

5% confidence intervals (CI). Finally, because individual conflict incidents were
ested within individuals, models failing to account for such clustering might pro-
ide biased estimates of coefficients and standard errors. In order to account for this
lustering, we estimated a multi-level multinomial logistic regression to account for
he nesting of measurement occasions inside individuals (Raudenbush and Bryk,
002). We employed HLM (Raudenbush et al., 2001) to estimate these models.
 PRESS
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3. Results

3.1. Sample description

The age of participants ranged from 18 to 63 years, with a
mean (SD) of 35.6 (10.8) years. With regard to ethnicity, most of
the study participants were Caucasian (48%), with the remaining
participants of African-American (37%), and 15% other ethnicities.
Approximately 12% were married, 4% separated, 18% divorced, 1%
widowed, 13% with a significant other and 52% never married.
Overall, 31% reported that they were presently living with their
spouse/partner. Regarding education, 6% had less than an eighth
grade education, 40% attended (but did not graduate) high school,
25% graduated from high school, 25% attended college, and 4%
graduated from college. According to the SAOM past-year conse-
quences scale, 72% reported alcohol consequences, 70% cocaine
consequences, 41% marijuana consequences and 27% opiate con-
sequences. Finally, according to the TLFB measuring substance use
in the 180 days prior to treatment, 62% reported any alcohol use,
50% reported heavy drinking, 61% cocaine use, 36% marijuana use,
and 13% heroin use.

3.2. Descriptive analysis

In terms of overall violence, according to the TLFB-AM 50% of
the sample reported 1 or more incidents of violence towards others
during the 180 days prior to treatment [mean (SD) = 3.4 (11.1) phys-
ical assault incidents], and 20% reported injuring another person
[mean (SD) = 1.3 (8.0) injury incidents]. For partner violence, 19%
reported 1 or more incidents of violence [mean (SD) = 1.8 (8.6) phys-
ical assault incidents] and 3% reported injuring their partner [mean
(SD) = 0.6 (7.2) injury incidents], whereas for non-partner violence
31% reported 1 or more incidents of violence [mean (SD) = 0.8 (2.8)
physical assault incidents] and 14% reported injuring a non-partner
[mean (SD) = 0.4 (2.6) injury incidents]. On days involving interper-
sonal conflicts (collapsing across relationship type and regardless
of whether violence occurred), the mean (SD) number of drinks per
day was 4.9 (7.4); and the percent days of marijuana, cocaine and
heroin use were 41%, 61% and 15%, respectively. On non-conflict
days assessed with the TLFB, the mean (SD) number of drinks
per day was 2.0 (4.7); and the percent days of marijuana, cocaine
and heroin use were 13%, 17% and 4%, respectively. Such descrip-
tive data suggest that both alcohol and other drug use appeared
to be higher, or more likely, on days involving interpersonal
conflicts.

Table 1 illustrates the unadjusted bivariate relationships
between violence (without and with injury) towards others (over-
all, partner and non-partner) and acute substance use (i.e., alcohol,
cocaine, marijuana, heroin) on days with interpersonal conflicts.
For alcohol use, moderate levels of alcohol consumption (i.e., 1–5
drinks) appeared related to higher rates of violence and violence
resulting in injury for overall conflict incidents and non-partner
incidents, but the absence of alcohol use appeared related to higher
rates of partner violence and injury. For marijuana, across overall-,
partner and non-partner conflict incidents, rates of both vio-
lence without injury and violence with injury appeared markedly
lower in incidents involving acute marijuana use. Acute cocaine
use appeared consistently related to violence with injury across
overall-, partner and non-partner conflict incidents, whereas acute
en and women in substance use disorder treatment: A multi-level
ep.2010.06.005

heroin use appeared associated with violence (particularly result-
ing in injury) for overall and partner incidents. However, these
findings clearly must be interpreted cautiously as they are not
adjusted for respondent characteristics or the fact that observations
are clustered within individuals.

dx.doi.org/10.1016/j.drugalcdep.2010.06.005
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Table 1
Unadjusted bivariate relationships between violence towards others (overall, partner and non-partner) and acute substance use (i.e., alcohol, cocaine, marijuana, heroin) on
days with interpersonal conflicts.

Overall conflict incidents Partner conflict incidents Non-partner conflict incidents

No
violence

Violence
without
injury

Violence
with
injury

Chi-square
value

No
violence

Violence
without
injury

Violence
with
injury

Chi-square
value

No
violence

Violence
without
injury

Violence
with
injury

Chi-square
value

Alcohola

No drinks 56.49 28.93 14.58 42.87* 45.52 30.02 24.46 92.11* 66.38 27.95 5.68 146.77*

Moderate 46.85 25.23 27.93 69.84 30.16 0.00 16.67 18.75 64.58
Heavy 69.23 18.96 11.81 73.43 23.78 2.80 64.84 13.92 21.25

Marijuana
No marijuana 45.93 30.22 23.85 229.10* 43.10 31.19 25.71 125.17* 48.37 29.39 22.24 117.25*

Marijuana 80.98 17.75 1.27 76.32 23.39 0.29 86.51 11.07 2.42

Cocaine
No cocaine 60.33 34.05 5.62 86.70* 56.00 41.00 3.00 41.76* 62.47 30.62 6.91 60.09*

Cocaine 60.26 19.34 20.41 58.72 22.95 18.33 62.57 13.90 23.53

Heroin
No heroin 65.48 24.87 9.66 190.33* 69.88 27.81 2.32 265.31* 62.20 22.68 15.12 1.27
Heroin 30.09 26.55 43.36 24.88 27.36 47.76 72.00 20.00 8.00

Note. For each level of alcohol or drug use (each row), the columns represent the percent within each level of drug use that are in each violence category. Within each row
for the specified type of conflict incidents, summing across the “no violence,” “violence without injury” and “violence with injury” columns is ∼100% (taking rounding in
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ccount).
a Moderate = 1–4 drinks for women; 1–5 for men; heavy drinking = 5 or more for
* p < 0.001.

.3. Multivariate analysis: models predicting violence without
njury and violence with injury for overall conflict incidents,
artner incidents and non-partner incidents

As previously described, all three models had a three-category
utcome, where the odds of violence without injury and violence
esulting in injury are estimated in comparison to no injury (see
able 2). The regression model for overall conflict incidents showed
hat violence without injury was not associated with age or race.
owever, males had significantly higher odds of violence with-
ut injury (AOR = 6.21, 95% CI = 1.66–23.63) compared to females,
nd acute cocaine use (AOR = 11.26, 95% CI = 5.10–24.86) and acute
eroin use (AOR = 16.04, 95% CI = 1.26–204.36) both were signifi-
antly associated with violence without injury. Similar results were
bserved for violence with injury compared to no violence. More
pecifically, age and race were not statistically significantly asso-
iated with violence with injury. However, males had significantly
igher odds (AOR = 6.45, 95% CI = 1.31–31.34) of reporting violence
esulting in injury compared to females. In terms of acute alco-
ol and drug use, a higher likelihood of violence resulting in injury
as observed for both cocaine (AOR = 6.72, 95% CI = 2.12–21.30) and
eavy drinking (AOR = 6.01, 95% CI = 1.65–21.83).

The model for conflict incidents with a partner revealed
nly a few statistically significant findings, with only Male gen-
er (AOR = 35.31, 95% CI = 1.10–1131.43) and acute cocaine use
AOR = 116.51, 95% CI = 20.478–662.971) being related to violence
ithout injury (caution is clearly indicated in interpreting the
artner violence model in terms of the strength of the asso-
iation between cocaine use and violence given the high AOR
nd wide confidence interval). However, the model for conflict
ncidents with non-partners provided interesting results. Male gen-
er (AOR = 6.29, 95% CI = 1.65–24.54) and cocaine use (AOR = 3.59,
5% CI = 1.31–9.83) increased the odds of violence without

njury. Further, male gender (AOR = 14.67, 95% CI = 2.31–93.29),
eing of another race or ethnicity (e.g., non-African-American)
Please cite this article in press as: Chermack, S.T., et al., Violence among m
event-based analysis. Drug Alcohol Depend. (2010), doi:10.1016/j.drugalcd

AOR = 8.85, 95% CI = 1.60–48.93), acute cocaine use (AOR = 5.53,
5% CI = 1.62–18.96), and acute heavy drinking (AOR = 11.50, 95%
I = 3.04–43.47) all increased the likelihood of violence with injury,
hereas acute marijuana use (AOR = 0.12, 95% CI = 0.02–0.74)
ecreased the odds of violence with injury.
n; 6 or more for men.

Finally, to further explore potential gender related effects, we
conducted supplementary exploratory models to examine whether
gender appeared to moderate the impact of the alcohol and drug
use variables on violence outcomes. These models expanded on the
analyses described above by adding interaction terms of gender
with each substance (alcohol, cocaine, marijuana, heroin). How-
ever, in each analysis there were no significant interactions with
gender and alcohol or drug use variables.

4. Discussion

The present study examined the relationships between acute
use of alcohol and other drugs and violence towards others in spe-
cific conflict incidents among men and women in SUD treatment.
The study addresses a number of limitations of prior research by
including both men and women in the sample, measures of both
violence and violence resulting in injury, the inclusion of measures
of acute use of alcohol and several other drugs (cocaine, marijuana,
heroin), as well as analyses specifically examining overall con-
flict incidents, incidents involving intimate partners, and incidents
involving non-partners. Further, the analysis strategy revealed the
importance of using statistical approaches that account for indi-
vidual difference factors and repeated measurement on the same
individuals. For example, unadjusted bivariate analyses revealed
significant associations between alcohol and each type of drug
and measures of violence. However, such analyses suggested that
in general, acute moderate alcohol consumption (with the excep-
tion of partner incidents), cocaine and heroin use were associated
with violence, and that marijuana use appeared related to less
severe violence. The bivariate findings regarding acute alcohol use
in particular appear to be inconsistent with prior research (both
experimental laboratory studies and studies of SUD samples) which
has tended to find higher levels of drinking (heavy or “binge” drink-
ing) to be associated with aggression/violence (compared to no
drinking or more moderate use) (Chermack and Blow, 2002; Ito
en and women in substance use disorder treatment: A multi-level
ep.2010.06.005

et al., 1996; Murphy et al., 2005).
In contrast, the multivariate analyses adjusted for demograph-

ics, the impact of specific substances while adjusting for use of
other substances, and repeated measurement of individuals. The
multivariate models illustrated that acute heavy alcohol use and

dx.doi.org/10.1016/j.drugalcdep.2010.06.005
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cocaine use in particular were positively associated with violence
[although contrary to expectations and prior findings with SUD or
married partner samples (e.g., Chermack and Blow, 2002; Leonard
and Quigley, 1999), alcohol use was not related to partner vio-
lence in our sample]. Thus, an important feature of this study is
that it took into account the nested data structure (i.e., multiple
observations for respondents). As prior studies have demonstrated,
failing to account for nesting can produce standard errors that
are under-estimated, thereby increasing the likelihood of a Type
I error. Moreover, it is also possible that the direction of effects can
also change when a model accounts for clustering. In this study,
important changes were observed with respect to acute effects of
alcohol in particular. More notably, heavy alcohol use appeared
associated with lower rates of violence with injury at the bivari-
ate level but was a significant correlate of violence with injury
(with the exception of partner conflict incidents) at the multivariate
level. This pattern of findings in the multivariate analysis appears
more consistent with prior controlled experimental studies and
the relatively few studies that have examined the relationship
between acute alcohol and drug use and violence (Berman et al.,
1993; Chermack and Blow, 2002; Ito et al., 1996; Licata et al.,
1993; Murphy et al., 2005; Myerscough and Taylor, 1985; Parks
et al., 2008). Further, the finding that heavy drinking generally
was related to violence with injury after adjusting for the impact
of other substances highlights the strength of this association. It
should be noted that our analysis strategy illustrates that within
a single study sample, seemingly inconsistent patterns of findings
can occur depending on analysis strategy, but that overall, acute
heavy alcohol use and cocaine use in particular are substances that
appear proximally associated with violence in SUD samples.

The pattern of findings is consistent with, and provides some
additional support for pharmacologically based explanations of
the relationship between certain substances (alcohol and cocaine)
and violence. For example, theorists have argued that alcohol use
impairs cognitive processing (i.e., attentional processes, problem
solving, disruptions in generating response alternatives, evaluat-
ing consequences of response alternatives and/or thinking through
consequences of actions), which increases the likelihood of violence
(Chermack and Giancola, 1997; Sayette et al., 1993). With regard to
pharmacologically based explanations of the relationship between
cocaine use and violence, researchers have suggested that this may
be attributed at least in part to the impact of cocaine on seraton-
ergic functioning and/or other states associated with cocaine use
(irritability, anxiety, paranoia, impaired impulse control) (Davis,
1996; Moore et al., 2008). Finally, heroin use was more likely on
conflict days, and acute heroin use was positively associated with
overall violence without injury (very few studies have examined
the acute impact of opiate use on violence, and one controlled lab-
oratory study found increased aggression with morphine; (Berman
et al., 1993). Nevertheless, this pattern of findings is inconsistent
with opiate withdrawal explanations of the relationship between
heroin use and violence and suggests that it is possible that acute
pharmacological effects of heroin may contribute to violence risk.
It should be noted, however, that with the present study, it is not
possible to rule out other potential factors that could account for
the observed relationships between alcohol, cocaine use (and to
a lesser extent, heroin use) and violence. For example, it is possi-
ble that other social and contextual factors associated with acute
alcohol, cocaine or heroin use (disputes over buying, selling or shar-
ing drugs; conflicts due to others being upset with participants
use of alcohol, cocaine or heroin; more frequent exposure to such
en and women in substance use disorder treatment: A multi-level
ep.2010.06.005

high risk situations for violence) play a role in accounting for the
observed associations. Finally, the unexpected lack of a relationship
between alcohol use and violence and the strength of the associ-
ation between cocaine use and violence in partner incidents both
should be interpreted with some caution. In contrast to most prior

dx.doi.org/10.1016/j.drugalcdep.2010.06.005
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tudies (e.g., Leonard and Quigley, 1999; O’Farrell et al., 2004; Testa
t al., 2003), the present sample was not selected based on partner
tatus (either having a partner, or reporting violence in partner rela-
ionships). Further, the partner model was based on fewer conflict
ncidents than the other models, and we also needed to make some
djustments for this model to converge. It is possible, though, that
he partner model findings may illustrate that social and contex-
ual/situational influences may have a more potent influence on
artner violence in conflict incidents. Clearly, additional research

s needed to better understand social/contextual factors related to
iolence, and whether such factors interact with alcohol and other
rug use.

With regard to the findings regarding acute marijuana use
nd violence, for several reasons the findings appear inconsistent
ith both proposed explanations based on either acute pharmaco-

ogically based or withdrawal related effects (Moore and Stuart,
005). Specifically, although there was evidence that marijuana
se was more likely on conflict days, acute marijuana was not
ositively associated with increased odds of physical violence or

njury in multivariate analyses (and marijuana use was related to
ecreased likelihood of violence with injury in non-partner conflict

ncidents). The present findings suggest that other factors likely
ccount for observed associations between marijuana use patterns
nd violence, such as personality (e.g., general aggressiveness),
xpectancies about drug effects, and/or social contextual factors
ssociated with general marijuana use. For example, marijuana use
atterns have been associated with expectancies that marijuana
educes negative affect (Martens and Gilbert, 2008), thus it is possi-
le that aggressive individuals may use marijuana frequently due to
eliefs that such drugs may help them avoid anger or other negative
motions, and/or dampen aggressive impulses. Further, acute use
f marijuana may occur in social contexts that are at enhanced risk
or violence (e.g., buying/selling drugs, interactions with aggressive
ndividuals, acute use of alcohol and/or cocaine), and/or those that
se marijuana frequently may be more frequently exposed to such
igh risk situations (whether or not intoxicated on marijuana).

Finally, among demographic variables examined, gender was
elated to violence, with male gender being generally associated
ith violence with and without injury. The finding regarding injury

ppears consistent with prior studies suggesting males are more
ikely to injure others in violent conflicts (Cantos et al., 1994;
ascardi et al., 1992; Chermack et al., 2009; Hamby, 2005), although
he finding that male gender was associated with violence with-
ut injury in partner incidents differs from other studies that have
hown similar rates for men and women in terms of past-year phys-
cal aggression towards intimate partners (Archer, 2000; Chermack
t al., 2001; Walton et al., 2002). Similar rates of violence for
en and women appear more likely to be observed when stud-

es do not assess injury and/or do not focus on measures of specific
ntimate partner conflict incidents. Finally, consistent with simi-
ar prior research with a SUD sample (e.g., Chermack et al., 2006)
upplemental analysis found no evidence suggestion interactions
nvolving gender and substance use variables, suggesting that both
ender and substance use variables appear related to violence, and
hat the associations of acute alcohol and drug use with violence
ppears similar for men and women in SUD treatment.

The lack of a relationship between age and violence was some-
hat surprising given that studies typically show that younger age

s associated with violence (e.g., Chermack and Blow, 2002; Moore
t al., 2008), and may reflect that the relationship between age and
iolence is mitigated by adjusting for several other factors (gender,
Please cite this article in press as: Chermack, S.T., et al., Violence among m
event-based analysis. Drug Alcohol Depend. (2010), doi:10.1016/j.drugalcd

lustering within individuals, acute alcohol and drug use). Finally,
ndings regarding race and violence have been somewhat mixed

n the literature [e.g., some studies find minority status is related
o violence, some do not, some find that race effects appear medi-
ted (partially or fully) by other factors (Caetano et al., 2001, 2005;
 PRESS
Dependence xxx (2010) xxx–xxx

Chermack et al., 2000, 2001; Field and Caetano, 2004)], and we
found only that non-African-American minority status was associ-
ated with violence with injury in non-partner incidents. Additional
research with samples including sufficient numbers of a variety of
minority participants is needed to more explicitly focus on race and
cultural factors as they may be related to violence.

Although this study addressed a number of limitations of prior
research, there are several notable limitations. For example, the
TLFB-AM did not assess other factors potentially related to violence
risk, such as information regarding participants emotional state,
and potential motivational and social/contextual factors [e.g., vio-
lence to obtain money for drugs, fights over buying/selling/sharing
drugs, fights due to other interpersonal stressors associated with
substance use (financial problems, neglect of social responsi-
bilities), desire to establish control/dominance in relationships,
escalatory processes, etc.]. Thus, future studies should obtain
further details regarding violent events, including the role of moti-
vational and emotional factors, reasons for conflict, alcohol and
other drug use by both parties, social/contextual factors (set-
ting and other situational factors) and escalatory processes in
order to better understand the complex inter-relationships among
pharmacological, individual difference and social/contextual fac-
tors related to violence. Further, the present multivariate analyses
focused on examining main effects of demographics and the role
of each substance in terms of individual contribution to violence
risk, and thus it is possible that there could be potential inter-
actions among such variables in relationship to violence. Future
studies, likely involving larger sample sizes, could provide useful
information regarding potential mediating and/or moderating rela-
tionships (e.g., age by substance use, interactions among different
types of substances). Finally, the present study relied on detailed
retrospective self-report information rather than a prospective or
controlled design, which limits the ability to infer causation regard-
ing acute alcohol and drug use and violence. Thus, although the
present findings highlight the relationships between acute alco-
hol and drug use (most notably, cocaine) and violence and are
consistent with prior research findings using a variety of method-
ologies (including controlled experimental studies), it is possible
that factors other than pharmacologically based effects, such as
acute social/contextual factors, mediate the observed relationships
between acute alcohol and drug use and violence.

To summarize, the present findings highlight the relative impor-
tance of acute heavy alcohol use and particularly cocaine use in
terms of factors associated with violence across relationship types
among men and women in SUD treatment. The overall pattern of
findings for alcohol and cocaine appear to be consistent with prior
studies and with pharmacologically based explanations of the man-
ner in which use of such substances may be related to violence. The
findings also illustrate significant gender differences when examin-
ing specific conflict incidents, with male gender being related to the
majority of violence outcomes (without and with injury). Finally,
additional research is needed to further understand the inter-
relationships among and relative impact of demographics, various
substances and social, motivational and situational/contextual fac-
tors that may impact violence in interpersonal conflict incidents.
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