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Alcohol misuse and criminal offending: Findings from a 30-year longitudinal study

Joseph M. Boden, David M. Fergusson and L. John Horwood

Abstract

Background: This study examined the associations between measures of alcohol abuse/dependence
(AAD) and several classifications of offending behaviour to age 30 in a New Zealand birth cohort.
Methods: Outcomes included: assault; use of a weapon; theft/burglary/vehicle conversion; property
damage/vandalism/arson; and fraud/embezzlement/misappropriation of funds. The study also used
measures of AAD symptoms; and time-dynamic covariate factors including life stress, other
substance use, mental health status, peer and partner substance use and offending, and
unemployment. Data were analysed using conditional fixed effects regression modelling augmented
by time-dynamic covariate factors to control for confounding.

Results: Those with five or more AAD symptoms had unadjusted odds of offending that ranged from
6.23 to 21.25 times higher than those with no symptoms, with little evidence to suggest these
associations varied with age. Adjustment for both unobserved fixed effects and time-dynamic
covariate factors reduced the magnitude of the associations between AAD and offending, with those
with five or more AAD symptoms having odds of offending that were 0.88 to 4.10 times higher than
those with no symptoms. After adjustment, only the associations between AAD and: a) assault (OR =
4.10; 95% Cl = 1.91-8.62; p < .0001); and b) property damage/vandalism/arson (OR = 3.87; 95% Cl =
1.30-11.39; p < .0001); remained statistically significant.

Conclusions: The results suggest a causal association between alcohol misuse and “impulsive”
crimes such as assault and property damage/vandalism/arson, with estimates suggesting that AAD

accounted for approximately 9.6% to 9.9% of these types of reported offending in the cohort.
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1. Introduction

There has been substantial research into the linkages between the misuse of alcohol and risks of
criminal offending (for reviews see: Baumberg, 2006; Bushman and Cooper, 1990; Giesbrecht, 2007;
Martin, 2001; Parker, 2004; Rehm et al., 2009; World Health Organization, 2007). In general, this
research suggests that the misuse of alcohol has been associated with increased risks of a wide
range of offences in many countries (Boden et al., 2012; Bureau of Justice Statistics, 2009; Ensor and
Godfrey, 1993; Farke and Anderson, 2007; Fergusson and Horwood, 2000; Gmel and Rehm, 2003;
Huckle et al., 2006; Miller et al., 2006; Palk et al., 2007; Scott et al., 1999; Shepherd, 1994; Wood,
2005). While it is now widely accepted that alcohol is a risk factor for crime, there are three general

issues that require further investigation and examination.

The first issue concerns the extent to which associations between alcohol misuse and crime
reflects a cause and effect association in which the misuse of alcohol lead to an increased risks of
crime. Specifically it may be suggested that the apparent linkages between alcohol misuse and
crime reflect the personal, social and other characteristics of those who drink heavily rather than the
effects of alcohol misuse on the individual’s propensity to offend (Greenland and Morgenstern,
2001; Ward, 2009; Ward and Johnson, 2008). This issue has been addressed in a growing number of
studies which have controlled the associations between alcohol misuse and crime using a variety of
statistical approaches to adjust for both observed and non-observed sources of confounding (Boden
et al., 2012; Fergusson and Horwood, 2000; Fergusson et al., 1996; Flowers et al., 2008; Hingson et
al., 2000; Hingson and Zha, 2009; McClelland and Teplin, 2001; Scott et al., 1999). In all cases these
studies have reported that associations between alcohol misuse and crime persist following control
for various sources of confounding. Of particular note are papers that have used fixed effects
regression methods to adjust for non-observed sources of confounding (Boden et al., 2012;
Fergusson and Horwood, 2000; Norstrom and Pape, 2010). These studies suggest that, subject to
the availability of longitudinal data it proves possible to develop statistical models of the association

between alcohol misuse which take into account fixed sources of confounding including common



genetic and environmental influences that may confound the association between alcohol misuse
and crime. The weight of the evidence from fixed effects regression approaches clearly suggests the

presence of causal linkages between the misuse of alcohol and rates of crime.

The second issue concerns the effects of age on the associations between alcohol misuse
and crime. In particular, it is well-known that rates of both alcohol misuse and crime peak in
adolescence and young adulthood (Agnew, 2003; Botvin and Griffin, 2007; Maggs and Schulenberg,
2005; McCarty et al., 2004; Monahan et al., 2009; Steinberg, 2009). It could therefore be suggested
that the associations between alcohol and crime are largely or wholly confined to a developmental
period spanning adolescence and young adulthood and that this association is reduced or non-
existent for older drinkers. Thus to understand the associations between alcohol and crime more

fully it is necessary to examine possible age-related changes in this association.

Finally, there is a need for research which takes into account heterogeneity in criminal
offending. Many studies in this area have examined the linkages between overall rates of criminal
offending without discriminating between different types of offences, or have focussed solely on
violent offending. However it may be hypothesised that the contribution of alcohol to crime will
vary by the type of offence with those offences involving short-term impulsive actions (e.g. assault;
vandalism) being more influenced by alcohol than crimes that require some degree of planning and
premeditation (Kallmen and Gustafson, 1998; Parker and Auerhahn, 1998). An earlier study (Welte
and Miller, 1987) failed to find strong differences in alcohol use amongst individuals who had been
incarcerated for either violent crimes or property crimes, but it could be argued that a simple
division between violent and property offending may obscure the possible role of disinhibition in

various forms of offending.

Against this background, this paper reports the results of a 30-year longitudinal study of the
linkages between the misuse of alcohol and rates of crime in a New Zealand birth cohort studied

from birth to the age of 30. The aims of this study were to:



1) Estimate the associations between the misuse of alcohol and rates of offending of different
classes, including: assault; use of a weapon; theft/burglary/vehicle conversion; property
damage/vandalism/arson; fraud/embezzlement/misappropriation of funds.

2) To adjust associations between alcohol misuse and crime for both observed and non-
observed sources of confounding using methods of fixed effects regression.

3) To examine age-related variation in the associations between alcohol misuse and crime.

More generally the aims of this research were to use rich data from a longitudinal study to clarify

and elaborate the well-documented associations between alcohol misuse and crime.

2. Methods

2.1 Participants

The data were gathered during the course of the Christchurch Health and Development Study
(CHDS). In this study a birth cohort of 1265 children (635 males, 630 females) born in the
Christchurch (New Zealand) urban region in mid-1977 has been studied at birth, 4 months, 1 year
and annually to age 16 years, and again at ages 18, 21, 25 and 30 years(Fergusson and Horwood,
2001; Fergusson et al., 1989). All study information was collected on the basis of sighed consent
from study participants and all information is fully confidential. All aspects of the study have been

approved by the Canterbury (NZ) Ethics Committee.

2.2 Alcohol abuse/dependence (AAD) symptoms, ages 17-30

In this investigation alcohol misuse has been operationalized as symptoms of alcohol
abuse/dependence (AAD). At ages 18, 21, 25 and 30 years, study participants were interviewed
concerning alcohol use using components of the Composite International Diagnostic Interview

(CIDI)(World Health Organization, 1993) to assess DSM-IV (American Psychiatric Association, 1994)



symptom criteria for AAD. At each point of observation a scale score was constructed based on the
number of symptom criteria for AAD that the individual met during the preceding 12-month period,
with this score ranging from 0 for those meeting no criteria to a maximum of 11 for those meeting
all criteria. Participants were categorized using a four-point scale as to the number of symptoms

reported at each age. These categories were: 0, 1-2 symptoms, 3-4 symptoms, or 5+ symptoms.

2.3 Offending outcomes, ages 17-18, 20-21, 24-25, and 25-30

At ages 18, 21, 25, and 30, respondents were questioned about their criminal behaviours since the
previous assessment using the Self-Report Delinquency Inventory (SRDI: Elliott and Huizinga, 1989)
supplemented by additional custom-written survey items. For the purposes of the present
investigation, a number of classifications of types of offending were created using a subset of these
questions. This information was used to derive both categorical (yes/no) and count measures of the
number of self-reported offenses, across several categories, committed in the year prior to each
assessment from age 18 to age 30. The classifications of offences and the items used to create these
classifications are described below. For all classifications, participants indicating at least one of
these offenses were classified as having committed an offense of that type at that assessment
period. In addition, responses to these items were summed to create a count measure of the

number of instances of an offense at each assessment period. The classifications included:

2.3.1 Assault. Assault was assessed via responses to three items concerning physical assault
and fighting, including: assaulting a person with whom the respondent lived; assaulting a person

with the idea of hurting them; and being involved in a gang (group) fight.

2.3.2 Use of a weapon. Use of a weapon was assessed using four items concerning: use of a
weapon in a violent assault; using a weapon against someone with whom the respondent lived;

aggravated robbery (using a weapon to rob a person or business); or carrying a hidden weapon.



2.3.3 Theft/burglary/vehicle conversion. This category was assessed by several items
concerning: petty theft; grand theft (cash or goods over $500); theft from an automobile; breaking
and entering; handling stolen goods; shoplifting; burglary; and taking and driving away an

automobile without permission.

2.3.4 Property damage/vandalism/arson. These forms of offending were assessed via two
items concerning: destroying or damaging property that did not belong to the respondent

(vandalism); and setting fire to a house, building, car or other property.

2.3.5 Fraud/embezzlement/misappropriation of funds. Fraud and related offences were
assessed by several items pertaining to: obtaining goods via deception; stealing money from
employers or others whom had entrusted the respondent with money; failure to pay bills; and

benefit fraud.

2.4 Time-dynamic covariate factors (ages 18-30).

In order to examine the extent to which the associations between alcohol misuse and offending
could be explained by factors to which individuals were exposed at a time contemporaneous to both

alcohol misuse and offending, the following measures were abstracted from the study database.

2.4.1 History of previous anxiety and depression. These were assessed via items from the
CIDI (World Health Organization, 1993), matched against DSM criteria (American Psychiatric
Association, 1987, 1994) to derive dichotomous measures of anxiety disorder (of any sub-type) and
major depressive disorder for each year. Participants were classified as having had a history of
previous anxiety or depression, from that assessment point forward, if they met DSM criteria for

anxiety disorder or major depression at any assessment.

2.4.2 Stressful life events. Assessed by responses to items from the Feeling Bad Scale (Lewis

et al., 1984) and custom-written survey items. The life events items spanned such areas as



relationship problems and difficulties; serious illness, accident, or death in the family; pregnancy and
parenthood; educational or employment difficulties; victimisation; and financial difficulties. Using
this information a total life events score was constructed for each year by summing the number of

life events reported by the participant in that year.

2.4.3 Cannabis and other illicit drug use. Cannabis use and other illicit drug use were
measured by: a) a six-point categorical measure of cannabis use frequency (never to daily) in the
twelve months prior to each assessment; and b) a dichotomous (yes/no) measure of whether the
individual had used any illicit drugs other than cannabis at any point during the twelve months prior

to each assessment period.

2.4.4 Unemployment. Assessed for the 12 months prior to each assessment by asking
participants about their experience of unemployment in each period and classified into four levels
reflecting the duration of unemployment in the year; never unemployed; < 3 months, 3-5 months;

6+ months.

2.4.5 Peer and partner substance use and offending. Measured for the twelve month period
prior to each assessment on the basis of four single items assessing: a) the extent to which the
participants’ romantic partners and friends: a) used illicit drugs or had problems resulting from
alcohol or illicit drugs, and b) engaged in criminal offending, had problems with aggressive behaviour
or were in trouble with the law. The questions assessing peer substance use and offending queried
the relative percentage of the individual’s friends who engaged in each of these behaviours (none,

some, most).

2.4.6 Conduct/anti-social personality disorder. Measured at age 18 using the Self Report
Delinquency Inventory (SRDI: Elliott & Huizinga, 1989). In order to use a more age-appropriate
instrument, from age 21 onwards conduct/anti-social personality disorder was assessed using

custom-written survey items reflecting the DSM-IV criteria for anti-social personality disorder.



Sample members who met diagnostic criteria for conduct disorder or anti-social personality disorder

during an assessment period were classified as having the disorder during that period.

2.5 Statistical analyses

2.5.1 Associations between AAD and offending. In the first stage of the analyses, the pooled
association between AAD symptoms and each offending outcome was estimated via Generalized
Estimating Equation methods (Liang and Zeger, 1986; Zeger and Liang, 1986) to fit a population-
averaged logistic regression model in which the risk of each outcome each time period was

modelled as a function of AAD symptoms during each time period. These models were of the form:

f(Yit) = Bo + Bl Xit (EQl)

where f (Yi) was the log odds of each offending outcome reported by the ith subject in a given
interval t (t = 17-18 years; 20-21 years; 24-25 years; and 29-30 years), and X;; represented AAD
symptoms during the interval t. In this model observations from the same individual over time were
permitted to be correlated with an unstructured correlation matrix. From the fitted models,
estimates of the odds ratio (OR) and 95% confidence intervals (Cl) of AAD symptoms for violence
outcomes were calculated. In addition, these models were extended to include terms representing:
a) time; and b) a time period x AAD symptoms interaction, in order to account for the possibility that

rates of AAD symptoms varied over time.

2.5.2 Fixed effects model for covariate adjustment. To adjust the associations between AAD
symptoms and violence outcomes for both: a) non-observed fixed effects; and b)observed time-
dynamic confounding factors, conditional fixed effects regression models were fitted to the joint

data for each of the four outcomes over the measurement periods. These models were of the form:

f(Yit) = ol + By Xit + ZBk Zike (EQ2)
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In this model o are individual specific terms that are assumed to reflect the effects of all fixed
sources of variation in the outcome Yi.. The fixed effects o are assumed to be constant over time
and to be correlated with other predictors in the model. The models were also augmented by the

terms Zy: , representing the set of observed time-dynamic covariates.

In addition, the analyses above were repeated using a count measure of the number of
offences in place of the dichotomous measure at each age, with negative binomial regression
models used in place of logistic regression. In all cases the count measures of offending outcomes
were truncated to a maximum of 50 offences per individual in order to avoid the undue influence of

extreme outliers.

Finally, estimates of the population attributable risk (PAR) for each offending outcome that
remained statistically significant after adjustment were calculated using methods described by Bruzzi
et al (Bruzzi et al., 1985), after adjustment for both non-observed fixed effects and time-dynamic

covariate factors.

2.6 Sample sizes

The present analyses were based on samples ranging from 987 to 1025, representing 78% to 81% of
the original cohort of 1265 participants, for whom data were available concerning AAD and
offending outcomes at ages 18, 21, 25, and 30. To examine the effects of sample losses on the
representativeness of the sample, the obtained samples with complete data at each age, were
compared with the remaining sample members on a series of socio-demographic measures collected
at birth. This analysis suggested that there were statistically significant (p<.01) tendencies for the
obtained samples to under-represent individuals from socially disadvantaged backgrounds
characterized by low parental education, low socio-economic status and single parenthood. To
address this issue, the data weighting methods described by Carlin et al. (1999) were used to

examine the possible implications of selection effects arising from the pattern of missing data. These
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analyses produced essentially the same pattern of results to those reported here, suggesting that

the conclusions of this study were unlikely to have been influenced by selection bias.

3. Results

3.1 Associations between symptoms of AAD and offending categories, ages 18-30.

Table 1 shows the associations between AAD and a series of five self-reported offending categories
at ages 17-18, 20-21, 24-24, and 29-30. For each category of offending, the percentage reporting at
least one instance of that crime for each level of AAD symptoms (0, 1-2, 3-4, 5+) during the 12
months prior to each assessment period is shown. The Table also shows estimates of the
population-averaged odds ratio (OR) and 95% confidence interval (Cl) for the pooled association
between AAD symptoms and each category of offending, derived from generalized estimating
equation (GEE) logistic regression models (see Methods). In addition, the Table reports on tests of

age x AAD symptoms interactions derived from the GEE models. The Table shows:

1. There were statistically significant associations (p < .0001) between AAD symptoms and each
category of self-reported offending, with those reporting higher levels of AAD symptoms having
significantly increased odds of reporting offending. Those with five or more symptoms of AAD
had odds of offending that ranged from 6.23 times to 21.25 times higher than those reporting no
symptoms.

2. Examination of the overall rates of offending categories show that rates of offending decreased
as age increased. The main effect for age was statistically significant (p < .0001) for all five of the
offending categorizations.

3. For one outcome (theft/burglary/vehicle conversion) there was evidence of a statistically
significant (p < .05) age x AAD symptoms interaction, and there was one marginally significant (p
<.10) age x AAD symptoms interaction (use of a weapon). In both cases, the age x AAD

symptoms interaction term was used in all subsequent analyses. In all other cases, there was no
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evidence of statistically significant age x AAD symptoms interactions, suggesting that for those
outcomes the strength of association between AAD symptoms and outcomes did not vary by
age.

4. In addition, there were also trends for rates of AAD symptoms to decline with age (p < .0001).

INSERT TABLE 1 HERE

3.2 Associations between AAD symptoms and offending outcomes, adjusted for a) non-observed

confounding factors; and b) time-dynamic covariate factors.

In order to examine the extent to which the associations between AAD symptoms and offending
outcomes could be explained by the influence of: a) sources of non-observed fixed confounding; and
b) time-dynamic covariate factors occurring contemporaneously with AAD symptoms and offending
outcomes, the analyses depicted in Table 1 were extended over by fitting conditional fixed effects
logistic regression models to the data, augmented by a series of observed time-dynamic covariate
factors measured contemporaneously with both AAD symptoms and offending outcomes (see
Methods). The observed time-dynamic factors reflected each individual’s exposure to: stressful life
events, associating with deviant peers and partners, and substance use and mental health issues
that may have influenced the observed bivariate associations between AAD symptoms and offending
outcomes. The results of these analyses are shown in Table 2, which shows the adjusted ORs and
95% Cls for the associations between AAD symptoms and each offending outcome, after adjustment
for: a) non-observed sources of confounding; and b) time-dynamic covariate factors. The Table

shows:

1. Adjustment for non-observed confounding and time-dynamic covariate factors reduced the
magnitude of the associations between AAD symptoms and offending outcomes. After
adjustment, the associations between AAD symptoms and: a) use of a weapon; b)
theft/burglary/vehicle conversion; and c) fraud/embezzlement/misappropriation of funds; were

reduced to statistical non-significance (all p values > .05).
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2. Although adjustment for fixed effects and time-dynamic covariate factors reduced the
magnitude of the association between AAD symptoms and: a) assault; and b) property
damage/vandalism/arson; the associations remained statistically significant (p <.05). After
adjustment, those having five or more symptoms of AAD having odds of offending that ranged

from 3.87 to 4.10 times higher than those with no symptoms of AAD.

In general, the results of the analyses suggest that the linkages between alcohol misuse and
offending outcomes varied depending upon the nature of the offence in question. For those
offences that may be related to impulsive behaviour (assault, property damage/vandalism/arson),
the findings suggest that alcohol misuse was related to increased risks of these outcomes, even after
controlling for possible confounding. However, the analyses suggest that the observed linkages
between alcohol misuse and other forms of offending that may appear to require more planning and
coordination (use of a weapon; theft/burglary/vehicle conversion;
fraud/embezzlement/misappropriation of funds) were largely explained by a range of sources of

potential confounding.

3.3 Population attributable risk (PAR)

As noted in Methods, estimates of the PAR for the role of AAD in the outcomes that remained
statistically significant after adjustment (assault; property damage) were calculated using methods
described by Bruzzi et al (Bruzzi et al., 1985), after adjustment for fixed effects and time-dynamic
confounding factors. These analyses showed that 9.9% of assault and 9.6% of property

damage/vandalism/arson could be accounted for by the presence of AAD.

INSERT TABLE 2 HERE
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3.4 Supplementary analyses

As described in Methods, the analyses reported above were repeated using count measures of the
number of offending in each category, in place of the dichotomous measure of the percentage
reporting each crime category at each age period. Repeated measures negative binomial GEE
models were used to model the associations between AAD symptoms and the count measures of
offending categories, and to adjust the associations for both non-observed confounding and time-
dynamic covariate factors. In all cases the results of these analyses were congruent with those
reported above, suggesting that the use of count measures in place of percentage measures did not

materially alter the conclusions drawn by the study.

4. Discussion

This study has used data gathered over a 30-year longitudinal study to examine the linkages
between alcohol misuse, as measured by AAD symptoms, and rates of crime over the period from

ages 17-30. The key findings and their implications are summarised below.

First, consistent with previous studies examining the linkages between alcohol misuse and
crime (Bureau of Justice Statistics, 2009; Farke and Anderson, 2007; Gmel and Rehm, 2003; Huckle
et al., 2006; Palk et al., 2007; Scott et al., 1999), this study produced evidence of bivariate statistical
associations between the extent of alcohol misuse and all types of crime at all ages. In general,
increasing rates of AAD symptoms were associated with increased risks of: assault; use of a weapon;
theft/burglary/vehicle conversion; property damage/vandalism/arson; and
fraud/embezzlement/misappropriation of funds. Compared to those with no symptoms of AAD,
those with five or more symptoms had odds of crime that were 6 to 21 times higher. Further, these
associations remained relatively stable over the period from 17 to 30 years, and in only one case was
there evidence of a statistically significant age x AAD symptoms interaction. On the basis of this

there is little doubt that there were strong associations between the misuse of alcohol and all types
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of crime with these associations being evident up to the age of 30. However, the study findings also
showed that both rates of offending and rates of AAD symptoms declined with age. The net effects
of these age-related changes was that while the relationships between alcohol misuse and crime

were evident at all ages, the number of alcohol-related crimes declined with age.

Further analyses of the associations between offending and AAD showed that much of this
apparent association was spurious and explained by common confounding factors that were
associated with both alcohol misuse and crime. Specifically control for common fixed effects and
time-dynamic sources of confounding reduced the ORs for those with five or more AAD symptoms to
between to 0.88 to 4.10. After control for all factors, the misuse of alcohol was associated with only
two outcomes: assault (AOR =4.10; 95%Cl: 1.91- 8.62; PAR = 9.9%); and property
damage/vandalism/arson (AOR = 3.87; 95%Cl: 1.30-11.39; PAR = 9.6%). These findings are consistent
with the conjecture made in the Introduction that the effects of alcohol misuse are most likely to be
associated with crimes involving impulsive behaviours, and least likely to be involved in crimes
requiring planning and forethought. It is also interesting to note that the present study suggests
that much of the association between AAD and crime is spurious and arises from common factors
that are associated with both AAD and crime (Greenland and Morgenstern, 2001; Ward, 2009; Ward
and Johnson, 2008). These factors may include both common genes that influence the propensity to
alcohol misuse and crime (Holmes et al., 2001; Osby et al., 2010; Tuvblad et al., 2006; Whitfield et
al., 2004) and common environmental factors (e.g. peer affiliations) that are associated with both

outcomes (Fergusson et al., 1996; Widom and White, 1997).

While these findings provide some confirmation of previous research into alcohol misuse
and crime, there is one limitation of the research that needs to be recognised. Specifically, the ways
in which alcohol misuse has been measured in this research means that the association being
studied is the relationship between the individual’s propensity to alcohol abuse and their propensity
to crime. What this research does not examine is the role of alcohol misuse in specific instances of

crimes committed by those cohort members whose drinking was generally non-problematic but who
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may have committed a crime whilst under the influence of alcohol. The ways in which the AAD
symptoms were gathered meant that individuals who were generally non-problematic drinkers but
who may have engaged in instances of criminal activity as a result of heavy drinking would have
been coded as having low levels of AAD symptomatology. For these reasons the present study is

likely to under-estimate the effects of alcohol misuse on crime.

Nonetheless within these limitations the study findings suggest that the increasing misuse of
alcohol was associated with increasing risk of crimes involving impulsive acts including assault,
property damage, vandalism and arson. These increased risks were evident up to the age of 30,
suggesting that the linkages between alcohol misuse and crime were robust to changes in levels of

alcohol consumption and involvement in criminal behaviour over the lifespan.
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Table 1. Associations between symptoms of alcohol abuse/dependence and types of offending, ages 18-30.

Number of symptoms of AAD

Outcome/age (% reporting) 0 1-2 3-4 5+ overall % p
Assault

Age 17-18 10.5 21.0 50.9 70.0 17.0

Age 20-21 3.6 12.4 20.6 28.9 7.0

Age 24-25 31 10.8 20.5 18.2 5.1

Age 29-30 35 5.2 111 50.0 4.3
Population-averaged OR (95% Cl): 1 2.28 5.20 11.85 <.0001

- (2.02-2.56) (4.08-6.55) (8.24-16.78)

Test of age x AAD symptoms interaction: LRx%(1) = 2.36, p>.10
Use of a weapon

Age 17-18 2.6 8.7 16.4 30.0 5.5

Age 20-21 1.5 3.7 111 13.2 2.9

Age 24-25 0.7 31 2.6 4.5 1.2

Age 29-30 0.9 31 0.0 0.0 1.1
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Number of symptoms of AAD

Outcome/age (% reporting) 0 1-2 3-4 5+ overall % p
Population-averaged OR (95% Cl): 1 1.84 3.38 6.23 <.0001
-- (1.41-2.40) (1.99-5.76) (2.80-13.82)
Test of age x AAD symptoms interaction: LRx*(1)=3.79,p<.10
Theft, burglary, vehicle conversion
Age 17-18 7.8 21.7 345 68.0 14.0
Age 20-21 3.2 14.9 20.6 31.6 7.2
Age 24-25 21 8.5 7.7 13.6 34
Age 29-30 1.8 5.2 0.0 25.0 2.2
Population-averaged OR (95% Cl): 1 2.04 4.16 8.49 <.0001
- (1.72-2.43) (2.96-5.90) (5.09-14.35)
Test of age x AAD symptoms interaction: LRx%(1) =5.00, p < .05
Property damage, vandalism, arson
Age 17-18 2.8 10.9 30.9 42.0 7.3
Age 20-21 1.1 8.1 14.3 28.9 4.1
Age 24-25 1.4 4.6 7.7 13.6 2.3
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Number of symptoms of AAD

Outcome/age (% reporting) 0 1-2 3-4 5+ overall % p
Age 29-30 0.4 21 0.0 12.5 0.6
Population-averaged OR (95% Cl): 1 2.77 7.67 21.25 <.0001
-- (2.36-3.25) (5.57-10.56) (13.14-34.33)
Test of age x AAD symptoms interaction: LRx?(1) = 1.43, p>.20
Fraud, embezzlement, misappropriation of funds
18 2.3 8.0 18.2 42.0 5.9
21 2.8 13.7 15.9 28.9 6.3
25 3.0 6.9 51 22.7 4.0
30 0.6 21 0.0 12.5 0.8
Population-averaged OR (95% Cl): 1 2.02 4.08 8.24 <.0001
- (1.80-2.27) (3.24-5.15) (5.83-11.70)
Test of age x AAD symptoms interaction: LRx%(1) = 0.52, p>.40
N observed
18 782 138 55 50
21 749 161 63 38
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Number of symptoms of AAD

Outcome/age (% reporting) 0 1-2 3-4 5+ overall % p
25 812 130 39 22
30 855 97 27 8




Table2. ORs (and 95% Cl) for the associations between alcohol abuse/dependence (AAD) symptoms and types of offending, after adjustment for non-
observed fixed effects and time-dynamic covariate factors.
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Number of symptoms of AAD

Measure 0 1-2 34 5+ p

Assault 1 1.60 2.56 4.10 <.0001
- (1.24-2.05) (1.53-4.20) (1.91-8.62)

Use of a weapon 1 0.96 0.92 0.88 >.80
- (0.59-1.55) (0.35-2.40) (0.21-3.72)

Theft, burglary, vehicle conversion 1 1.17 1.37 1.60 >.30
- (0.83-1.64) (0.69-2.69) (0.57-4.41)

Property damage, vandalism, arson 1 1.57 2.46 3.87 <.05

= (1.09-2.25) (1.19-5.06) (1.30-11.39)
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Number of symptoms of AAD

Measure 0 1-2 3-4 5+ p
Fraud, embezzlement, misappropriation of funds 1 1.32 1.74 2.30 <.10
- (0.95-1.84) (0.90-3.39) (0.86-6.23)

Note: Statistically significant (p < .05) time-dynamic covariate factors included: history of anxiety and depression; stressful life events; cannabis and other illicit drug use;
unemployment; peer substance use and offending; partner substance use and offending.



