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Setting Post high school in Victoria, Australia.

Measurements Self-administered surveys examining a range of health behav-

iours, including alcohol consumption patterns and related behaviour.
Findings Drinking behaviours at age 21 were found to be strongly predicted
by drinking trajectories established through the transition from high school.
Multivariate regression analysis revealed that alcohol-related harms at age 21
were reduced where current levels of alcohol use fell within limits recom-
mended in Australian national guidelines. After controlling for this effect it was
found that the range of strategies employed by participants to control alcohol
use maintained a small protective influence. Post-high-school drinking trajec-
tories continued to demonstrate a significant effect after controlling for current
behaviours. Findings revealed that over one quarter of males and females drank
alcohol, but on a less-than-weekly basis. This pattern of alcohol use demon-
strated considerable stability through the post-school transition and was asso-
ciated with a low level of subsequent harm at age 21.

Conclusions Future research should investigate whether encouraging more
Australian adolescents to drink alcohol on a less-than-weekly basis may be a
practical intervention target for reducing alcohol-related harms.

KEYWORDS Adolescence, alcohol abuse, alcohol drinking patterns,
health behavior, substance abuse prevention.

INTRODUCTION important to understand the initiation and establishment

of this behaviour in adolescence and young adulthood

Alcohol is second only to smoking in its contribution to
preventable health and social costs in Australia (Collins &
Lapsley 2002) and other nations (e.g. United States
Department of Health and Human Services 2000). In
attempting to modify patterns of alcohol use, it is
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(Chen & Kandel 1995). Patterns of potentially harmful
alcohol use are particularly common among young
Australians (National Drug Strategy 2001). Australian
public health policies aimed at reducing the costs of alco-
hol misuse emphasize harm minimization strategies
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(National Drug Strategy 2001). An important Australian
harm minimization strategy has involved publishing
alcohol consumption guidelines aimed at encouraging
consumption within levels assessed to hold a low risk for
harm [National Health and Medical Research Council
(NHMRC) 1992]. The Australian approach to youth alco-
hol use can be contrasted with policies in the USA, where
encouragement for youth to abstain from alcohol or to
delay the initiation of alcohol use have received promi-
nence in prevention efforts (e.g. Perry et al. 1996).

In applying the harm minimization approach, the first
step is to examine the harms to be targeted through inter-
vention. Two patterns of alcohol use have been linked
with particular risks for harm. The first of these is preva-
lent in youth and involves single and sporadic occasions
of high-quantity or intoxicating alcohol consumption
that hold risks for acute harms such as accidents and
injuries. The second pattern involves more regular con-
sumption of alcohol at excessive levels, constituting risks
for chronic harms such as physical health problems
(NHMRC 1992).

Alcohol-related harms have been studied in US college
students and have been found to include serious injury
(especially relating to vehicle accidents), unplanned and
unsafe sex, assault and aggressive behaviour and a range
of drinking-related social and psychological problems
(e.g. Wechsler et al. 1995). For a small group, patterns of
heavy adolescent alcohol consumption may progress to
syndromes of alcohol abuse and dependence in young
adulthood (Chilcoat & Breslau 1996), and these patterns
have been found to be highly resistant to intervention
efforts (Walters, Bennett & Noto 2000).

Excessive alcohol use following high-school comple-
tion has been associated with a variety of factors, includ-
ing prior behaviour problems and drinking levels within
college residencies (Harford & Muthen 2001). Laws and
regulations governing access to alcohol are additional
factors that influence youth alcohol use (Hawkins, Cata-
lano & Miller 1992). Although little attention has been
given to studying the influence of drinking age laws in
Australia (Wagenaar & Toomey 2002), rates of youth
alcohol use rise steadily as individuals approach age 18,
the legal age for independent alcohol purchasing across
Australia (White, Hill & Effendi 2003).

A number of research studies in the USA have demon-
strated that levels of alcohol-related harm in late adoles-
cence or young adulthood are predicted by age of
initiation to alcohol use (Costello et al. 1999) and levels of
alcohol use in high school (e.g. Bachman, O’Malley &
Johnston 1984). This body of research has led to commu-
nity-level public health programs in the USA aimed at
preventing youth alcohol use (Ringwalt, Ennett & Holt
1991; Perry etal. 1996). Age of alcohol initiation and
level of alcohol use in adolescence have also been
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implicated as predictors of later alcohol problems among
youth in New Zealand (Fergusson, Lynskey & Horwood
1994). There has been little research to date into these
relationships in Australia. Researching adolescent alco-
hol use in Australia is important given specific contextual
factors such as a legal drinking age of 18 years, which is
younger relative to that in the USA (21 years).

An important alcohol education initiative employed
in Australia involves teaching young people strategies for
minimizing harms associated with alcohol use (McBride
et al. 2000). Typical strategies promoted include avoiding
social pressures to drink, pacing alcoholic with non-
alcoholic drinks and concurrent eating (University of
Melbourne 1995), although there has been little
research evaluating the efficacy of such approaches. In
one of few empirical studies, Baer et al. (1992) showed
that encouraging college drinkers to monitor their alco-
hol consumption against normative levels was effective in
changing behaviour. A self-help manual including goals,
rewards and strategies to reduce high-drinking triggers
and situations has also demonstrated effectiveness in
encouraging controlled alcohol use (Heather et al. 1987).
Although harm minimization strategies are prominent in
Australia, the behaviours underlying the outcomes of
these policies have received limited attention. For exam-
ple, there has been little research investigating whether
reductions in alcohol-related harm accrue from strate-
gies for controlling alcohol use and from success at lim-
iting alcohol use to recommended levels. Such questions
are important in exploring the contribution of harm min-
imization strategies relative to factors emphasized within
alternative frameworks such as the US zero-tolerance
prevention paradigm.

Reducing alcohol-related harm in the years following
high school is an important public health priority.
According to recent findings, nearly 90% of alcohol con-
sumed by 18-24-year-olds was done so at levels that
posed risks for acute and/or chronic harms (Stockwell
et al. 2000). With over 80% of Victorian adolescents stay-
ing at school to complete year 12 in 2002 (Australian
Bureau of Statistics 2003), the school setting provides an
important means of reaching large numbers of adoles-
cents. Toumbourou et al. (2003) examined patterns of
alcohol use in a sample of Victorian youth studied over a
15 month period following high-school completion. Tra-
jectories of alcohol use were established (see Method),
and were found to exhibit considerable stability over time.
Both male and female alcohol use trajectories were found
to be optimally modelled by five groups, as presented in
Fig. 1.

Comparison of trajectory groups between male and
female models showed many similarities, although there
were also some differences in their respective shapes.
Both models showed stable trajectories of non-drinking,
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Figure | Final alcohol trajectory model for males (top) and females (bottom) (from Toumbourou et al. 2003). Drinking categories cor-

respond to: O = non-drinkers; | = infrequent drinkers; 2 = low weekly drinkers; 3 = moderate weekly drinkers; 4 = high weekly drinkers (see

Measures section for details)

high proportions of infrequent (less than weekly) alcohol
use and stable high-use trajectories. In addition, males
showed a stable trajectory of moderate-to-high weekly
use and another group escalating to high use by wave 4
(age 19). In contrast, two trajectories unique to females
were an escalating moderate-to-high-use group and a
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smaller group demonstrating a decline from high to low
weekly use.

Extending the findings presented by Toumbourou
et al. (2003), the present study follows up the same sam-
ple to age 21, and investigates the relative importance of
strategies for controlling alcohol use versus trajectories of
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alcohol consumption in the prediction of alcohol-related
harms. Specifically, this paper investigates the relative
influence of factors emphasized within prevention theory
and harm-minimization policy in the prediction of age 21
alcohol-related problems. The influence of alcohol use in
high school, conformity to national alcohol use guide-
lines following high school and utilization of strategies to
control alcohol use were investigated to establish their
influence on alcohol use and experiences of alcohol-
related harm at age 21.

Three study hypotheses were investigated, as follows:
(1) alcohol use at age 21 would be predicted both by pat-
terns of alcohol use in high school and by drinking tra-
jectories following high school; (2) alcohol-related harm
at age 21 would be elevated for those with early and cur-
rent patterns of alcohol use deviating above the con-
sumption levels recommended in the national guidelines,
and (3) utilization of strategies to control alcohol use at
age 21 would be related to fewer alcohol-related problems
at age 21, after controlling for levels of alcohol use.

METHOD

Procedure

Ethics approval for the study was granted through the
Victorian Anti-cancer Council Ethics Committee. A ran-
dom sample of 93 schools was drawn to proportionally
represent government, Catholic and independent schools
in Victoria. Within these schools, whole classes of year 12
students were recruited to complete a brief questionnaire
under the supervision of cooperating contact teachers in
early 1993 (wave 1), giving an initial sample size of 6176
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adolescents (mean age 17 years). Of this group, 3300
were selected randomly to continue with the study and
were mailed a more detailed questionnaire on four sepa-
rate occasions during the following 45 months: wave 2 in
February 1994, 3 months after leaving school; wave 3 in
August the same year, 9 months after leaving school;
wave 4 in February 1995, 15 months after leaving
school; wave 5 in February 1997. The timing of study
waves enabled investigation of alcohol use behaviour in
the immediate period following high school (3 months)
and then at 6 month intervals to establish longitudinal
trajectories. The final 2 year follow-up interval was used
to examine longer-term outcomes for alcohol-related
harms. Of the initial sample, 1596 (48%) were retained to
wave 5. Within this group, 36% were in full-time employ-
ment, 40% were studying full-time and 69% were living
in the family home at the time of the survey. Characteris-
tics of this group are compared against those who were
lost to follow-up in Table 1.

The retained sample was biased toward females,
younger participants (under 18 at first survey) and those
less likely to be using alcohol at the highest consumption
level in high school. To adjust for these biases, analyses
controlled for baseline differences in high-school alcohol
use and age and were conducted separately for males and
females.

Measures

The questionnaires completed by participants formed
part of a larger survey exploring Health in Transition,
which examined health-related issues such as smoking,
sun protection behaviour and experiences related to
asthma. The present study investigates only those

Not retained to wave 5

Table I Characteristics of sample retained
Retained to wave 5

to wave 5.
(n=1702) (n=1596)
n (%) n (%)
Sex
Male 793 (47%) 565 (35%)
Female 909 (53%) 1031 (65%)**
Age, wave |
Under 18 1480 (87%) 1467 (92%)
Age 18 or 19 222 (13%) 129 (8%)**

Alcohol use, wave |

Non-drinkers 426 (26%)
470 (28%)
233 (14%)
208 (12%)
326 (20%)

Infrequent drinkers

Low weekly drinkers
Moderate weekly drinkers
High weekly drinkers

461 (29%
477 (30%)
241 (16%)
192 (12%)
204 (13%)%*

Initial data were missing for two participants.
*#P < 001, based on y? testing.
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questions relating to alcohol use that were incorporated
into this broader survey.

Alcohol use

Items relevant to alcohol use began with an item requir-
ing respondents to self-categorize their drinking habits by
selecting one of six options (e.g. heavy drinker, non-
drinker). Pilot data revealed a high testretest reliability for
this item over a 4 week follow-up (Kappa=0.61,
P=0.000, n=130). Respondents who identified them-
selves as non-drinkers were directed to skip further ques-
tions related to patterns of alcohol consumption. Self-
nominated drinkers were then asked two questions about
their frequency of drinking: ‘how often do you have a
drink containing alcohol?’ (four or more times a week;
two or three times a week; two to four times a month;
Kappa=0.53,
P=0.000, n=108); and ‘on how many days, if any, in

monthly or less) (4 week testretest,
the last week (7 days) did you drink at least one alcoholic
drink?’. A further two questions were then presented
relating to quantity of consumption: ‘about how many
alcoholic drinks, if any, did you have in the last week
(7 days)’; and ‘what was the largest number of alcoholic
drinks, if any, that you had on any one session in the last
week (7 days)?’. The 4 week testretest for this second item
was found to be in the moderate range (Pearson r=0.54,
P=0.000, n=107); however, it was highly correlated
with reports on the number of drinks consumed in the
previous week, with correlations for the last four survey
waves ranging from 0.77 to 0.86. Finally, male and
female drinkers were asked separately a question combin-
ing frequency and quantity: ‘how many times in the last
2 weeks have you had five or more alcoholic drinks in a
session’ (males only); ‘how many times in the last
2 weeks have you had three or more alcoholic drinks in a
session’ (females only). This question made use of the
NHMRC (1992) guidelines to establish cut-off points for
alcohol consumption levels considered to hold an ele-
vated risk for potential harm.

Based on these alcohol use items, a five-point ordinal
alcohol index was constructed to classify participants
according to their level of alcohol consumption at each of
the five survey waves. The index was scored according to
the following: O, non-drinkers (respondents self-defined
as non-drinkers or ex-drinkers); 1, infrequent drinkers
(those who reported not drinking in the previous week
and drinking less frequently than on a weekly basis); 2,
low weekly consumption [respondents who drank within
NHMRC (1992) recommended limits in the previous
week (i.e. less than three drinks in a session for females
and less than five for males)]; 3, moderate weekly con-
sumption [respondents who reported drinking at NHMRC
(1992) ‘hazardous’ level over the previous week (i.e.
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between three and four drinks in a session for females and
between five and six for males)]; 4, high weekly consump-
tion [those who drank above NHMRC (1992) ‘hazardous’
levels].

In an earlier study (Toumbourou et al. 2003), this five-
point index was used to establish longitudinal trends in
classifications of alcohol use (trajectories), based on the
first four waves of data collection. These trajectories were
created using the software module Proc Traj (SAS Proc
Traj, Pittsburgh, PA, USA), developed by Jones, Nagin &
Roeder (2001), which models longitudinal data through
the identification of relatively homogenous subgroups of
individuals, stable over time. Trajectories were imputed
for cases with more than one wave of missing data. Data
were missing for 1% in waves 1 and 2, 15% in wave 3 and
21% in wave 4.

Alcohol-related harms

Items comprising the scale of alcohol-related harms used
in the present study were adapted from those used by Hib-
bert et al. (1996), sampling a range of harms of varying
severity. Respondents were asked to report on their fre-
quency of behaviour in relation to these harms over the
last year on a scale of 0—4 corresponding to the response
options ‘never’, ‘once or twice’, ‘occasionally’, ‘some-
times’ and ‘regularly’. The items were: ‘T was a passenger
in a car driven by someone who I thought had drunk too
much alcohol’; ‘T took time off from study or work to
recover from the effects of alcohol’; ‘I drove a car after I'd
drunk too much (or thought I might have)’; ‘under the
influence of alcohol, I had sex with someone, which I
later regretted’; ‘under the influence of alcohol, I had
unsafe sex with a casual partner’; ‘T was involved in a vio-
lent argument or fight with a friend while under the influ-
ence of alcohol’; Tinjured myself because I had drunk too
much’, and ‘T was asked to leave a place such as a party,
pub or club because I had too much to drink’. These items
formed a single construct in the present sample (0. = 0.84
for males; oo = 0.72 for females) and were used to gener-
ate a scale of frequency of alcohol-related harms, ranging
from O (no harms) to 4 (all harms experienced ‘regu-
larly’). The distribution of these scores was negatively
skewed (median score =0.13; modal score =0).

Strategies for controlled alcohol use

Respondents were asked to ‘consider occasions over the
last year where you were drinking with friends but didn’t
want to get over the legal blood alcohol limit. How often
did you do the following?’. Five response options were
provided corresponding to a scale of 0—4: ‘never’; ‘occa-
sionally’; ‘sometimes’; ‘usually’, and ‘always’. The items
were: ‘I refused drinks’; ‘I drank (some) low-alcohol
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drinks’; ‘I counted the number of alcoholic drinks I'd
had’; ‘I sipped my alcoholic drinks to slow my consump-
tion’; ‘I drank some non-alcoholic drinks’, and ‘T ate a
meal or snack’. These items formed a single construct in
the present sample (o0=0.77 for males; o=0.77 for
females) and were used to generate a scale measuring
strategies to control alcohol use, ranging from O (no strat-
egies) to 4 (all strategies used ‘always’). Scores were nor-
mally distributed (mean =2.08; s.d.=0.95).

Analyses

Data analyses were completed using STATA software
(Stata Press, TX, USA). Logistic regression was used to
model predictors of moderate or high weekly alcohol use
in the final wave of data collection. As the measure of
alcohol-related harm demonstrated a considerable nega-
tive skew, Poisson regression was used for the analyses
predicting this outcome. Initial regression models exam-
ined unadjusted (univariate) relationships, which were
then contrasted with those found in multivariate
adjusted models. Regression parameters for alcohol tra-
jectories in each univariate model were partially adjusted
by investigating the influence of higher trajectories rela-
tive to lower trajectories. For models predicting wave 5
alcohol use, the influence of alcohol trajectories was mea-
sured relative to the lowest alcohol trajectory (stable no
use).

For models predicting wave 5 alcohol harms, the two
lowest drinking trajectories (viz. stable non-drinkers and
stable infrequent drinkers) were combined. Although
alcohol harms at wave 5 were collected only for those
who reported drinking alcohol, there were some respon-
dents in the stable non-drinker trajectories who reported
drinking by wave 5. This combined group provided a
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comparison against which the predictive influence of
higher trajectories could be measured. All reported mod-
els satisfied goodness-of-fit criteria.

RESULTS

Table 2 provides details for males and females of the asso-
ciation between post-school drinking trajectories and
alcohol use at wave 5 (age 21). Across the sample, 14%
reported being non-drinkers and 33% infrequent drink-
ers at age 21. Males were slightly more likely to report
being non-drinkers, while females were more likely to
report being infrequent drinkers. A higher percentage of
males were classified as having drunk alcohol in the last
week within NHMRC guidelines (15% versus 9% for
females). Eighteen percent of males and females reported
drinking at the highest classification.

Post-school drinking trajectories (waves 1-4) demon-
strated a close correspondence to wave 5 alcohol use for
both males and females. Across the sample, of those clas-
sified as stable non-drinkers in the period from wave 1
through to wave 4, 59% remained non-drinkers to wave
5, while a further 29% had become infrequent drinkers.
Of those classified as stable infrequent drinkers, 44 % were
still infrequent drinkers at wave 5, while a further 25%
were either non-drinkers or low weekly drinkers at this
time.

Those classified into weekly or more frequent drinking
trajectories tended to be moderate or high weekly drink-
ers at wave 5. Of those classified into stable high use tra-
jectories, 51% were high weekly drinkers at wave 5 while
a further 30% were moderate weekly drinkers. For those
classified into the escalating drinker trajectories, 70%
were either high or moderate weekly drinkers at wave 5.

Table 2 Rates of alcohol use at wave 5 (age 21) by sex and drinking trajectory.

Wave 5 (age 21) drinking level

Low Moderate High

Total Drinking trajectory Non-drinker  Infrequent weekly weekly weekly Total

Males Stable non-drinkers 51 (61%) 22 (26%) 4 (5%) 3 (4%) 3 (4%) 83 (100%)
Stable infrequent drinkers 33 (12%) 93 (34%) 51 (19%) 68 (25%) 27 (10%) 272 (100%)
Moderate to high use drinkers 2 (2%) 16 (18%) 14 (16%) 36 (40%) 22 (24%) 90 (100%)
Escalating high use drinkers I (19%) 8 (9%) 12 (13%) 29 (31%) 43 (46%) 93 (100%)
Stable high use drinkers 2 (7%) I (4%) 3 (11%) I3 (48%) 8 (30%) 27 (100%)
Total 89 (16%) 140 (25%) 84 (15%) 149 (26%) 103 (18%) 565 (100%)

Females  Stable non-drinkers 84 (58%) 45 (31%) 7 (5%) 6 (4%) 3 (2%) 145 (100%)
Stable infrequent drinkers 43 (9%) 240 (50%) 53 (11%) 89 (19%) 52 (11%) 477 (100%)
Declining high to low use drinkers 2 (3%) 15 (25%) 6 (10%) 28 (47%) 9 (15%) 60 (100%)
Escalating moderate to high use drinkers 7 (2%) 70 (25%) 20 (7%) 102 (36%) 87 (30%) 286 (100%)
Stable high use drinkers I (2%) 8 (13%) 2 (3%) 14 (22%) 38 (60%) 63 (100%)
Total 137 (13%) 378 (37%) 88 (9%) 239 (23%) 189 (18%) 1031 (100%)

© 2004 Society for the Study of Addiction
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For the males classified into the moderate to high use
drinker trajectory and for the females classified into the
declining trajectory, the proportions who were either
moderate or high weekly drinkers at wave 5 were similar,
at 64% and 62%, respectively.

The classification of alcohol use at wave 5 was dichot-
omized to identify moderate or high weekly drinkers, and
this outcome was then predicted using logistic regression
(Table 3).

Inspection of the overlap in 95% confidence intervals
(CIs) for logistic regression odds ratios suggested that
effects were similar for males and females, and generally
overlapped in the unadjusted and adjusted models. Unad-
justed analyses showed that a higher level of alcohol use
at wave 5 was predicted both by the alcohol use trajectory
over the transition from high school and by the level of
alcohol use in high school. In the multivariate regression
analyses, high-school alcohol use showed a weaker effect
after controlling for post-high-school alcohol trajectories
and was no longer independently predictive for males. For
both males and females, escalating and stable high

trajectories were strongly predictive of moderate/high
alcohol use at wave 5, although the CIs for this effect were
wide. Parameters for those in infrequent drinker trajecto-
ries were clearly lower, although still associated with an
approximately six-fold risk relative to the stable non-
drinker trajectories.

For those who reported themselves to be drinkers, self-
reports of alcohol-related harms were sought at age 21.
Reports of alcohol-related harms were negatively skewed,
with 31% of the male drinkers and 36% of the female
drinkers reporting no harms over the previous 12
months. Predictors of alcohol-related harms were exam-
ined using Poisson regression (see Table 4).

The overlap in CIs in Table 4 suggested that incident
rates predicting frequent alcohol-related harm were gen-
erally similar for males and females and comparable in
the unadjusted and adjusted models. In the unadjusted
models, alcohol-related harms at wave 5 were predicted
by levels of alcohol use in high school (although this
effect fell just below significance for females), by alcohol
use trajectories in the transition from high school, by

Table 3 Unadjusted and multivariate adjusted logistic regression predicting moderate or high alcohol use at wave 5 (age 21) in males (a)

and females (b).

(a) Predictors OR'

95% Cl OR' 95% Cl

Males Unadjusted regression: Adjusted regression
Age |8 (wave )¢ 0.8 (0.5-1.3)™ 0.8 (0.4-1.5)™
Moderate/high alcohol use in high school (wave 1) 24 (1.6-3.6) 0.8 0.5-1.3)"
Alcohol trajectory (waves |—4)% Partially adjusted:
Stable non-drinkers - _
Stable infrequent drinkers 6.9 (29-164) 6.7 (2.8-16.0)
Moderate to high use drinkers 233 (9.1-59.3) 253 (9.5-67.2)
Escalating high use drinkers 44.0 (16.8-115.2) 46.2 (17.2-124.5)
Stable high use drinkers 449 (13.1-153.7) 579 (152-2209)
(b) Predictors OR' 95% Cl OR' 95% Cl

Females
0.5
3.6

Age 18 (wave I)*
Moderate/high alcohol use in high school (wave |)*

Alcohol trajectory (waves |—4)%
Stable non-drinkers -

Stable infrequent drinkers 6.3
Declining high to low use drinkers 243
Escalating moderate to high use drinkers 294
Stable high use drinkers 714

Unadjusted regression:

Adjusted regression

Partially adjusted:

(03-08) 07 (04-1.4)™
(2.7-48) 15 (1.1-2.2)
(3.1-128) 59 (29-120)

(10.4-57.0) 159 (63-399)

(14.4-60.3) 248 (120-51.6)

(28.0-182.3) 470 (17.6-125.0)

‘Age 18 cut-off was used following goodness-of-fit testing, which indicated a non-linear threshold effect for females at this age in wave |.
“Moderate alcohol use cut-off was used following goodness-of-fit testing, which indicated a non-linear threshold effect for females in wave I.
“Effects of alcohol trajectories are shown relative to rates for the stable non-drinker trajectory group.The effect of each trajectory was also partially adjusted to

control for other trajectories.
‘Odds ratios from logistic regression.
"“Non-significant findings, P >0.05; all other parameters P < 0.02.

© 2004 Society for the Study of Addiction

Addiction, 99, 498-508



Prediction of alcohol-related harm

505

Table 4 Unadjusted and multivariate adjusted Poisson regression predicting alcohol-related harms at wave 5 (age 21) in males (a) and

females (b).

(a) Predictors

IR

95% Cl

IR

95% Cl

Males

Unadjusted regression:

Adjusted regression

Age 18 (wave |)° 1.3 0.8-2.1) 1.2 (0.7-2.0)"
Moderate/high alcohol use in high school (wave |)* 1.8 (1.3-2.5) |4 (0.9-2.1)™
Alcohol use (wave 5) 1.7 (r4=2.1) 1.6 (1.3-1.9)
Alcohol control strategies (wave 5) 0.8 (0.7-0.9) 0.8 (0.7-0.98)
Alcohol trajectory (waves |—4)% Partially adjusted:

Stable non-drinkers or stable infrequent drinkers - -

Moderate to high use drinkers 2.2 (1.4-3.4) I.6 (I.1-2.6)

Escalating high use drinkers 2.6 (1.7-3.9) I.6 (1.0-2.5)

Stable high use drinkers 2.6 (1.4-4.7) I.4 (0.7-2.9)™
(b) Predictors IR 95% Cl IR 95% Cl

Females Unadjusted regression: Adjusted regression
Age 18 (wave |)° 0.8 (04-2.0) 09 (04-23)
Moderate/high alcohol use in high school (wave |)* |4 (1.0-1.9)™ 0.8 0.6—1.2)™
Alcohol use (wave 5) 1.5 (1.3-1.8) 1.3 (I.1-1.6)
Alcohol control strategies (wave 5) 0.8 (0.7-0.9) 09 (0.7-1.0)™
Alcohol trajectory (waves 1-4)% Partially adjusted:
Stable non-drinkers or stable infrequent drinkers
Declining high to low use drinkers 1.9 (11-34) 1.9 (1.0-3.9)™
Escalating moderate to high use drinkers 20 (14-29) 1.7 (1.1-2.5)
Stable high use drinkers 4.0 (2.6-6.2) 3.1 (1.8-5.4)

‘Age |8 cut-off was used following goodness-of-fit testing, which indicated a non-linear threshold effect for females at this age in wave |.
“Moderate alcohol use cut-off was used following goodness-of-fit testing, which indicated a non-linear threshold effect for females in wave I.
“Effects of alcohol trajectories are shown relative to rates for the stable non-drinker or stable infrequent drinker trajectory groups.The effect of each trajectory

was also partially adjusted to control for other trajectories.
"Poisson regression incident rate ratio.
"“Non-significant findings, P >0.05; all other parameters P < 0.05.

wave 5 alcohol use and by strategies for controlling alco-
hol use. Relative to the non-drinker and infrequent tra-
jectories, location in the other trajectories increased the
frequency of harms at wave 5, while the utilization of
alcohol control strategies had a protective effect.

The proximal influence of alcohol use at wave 5 main-
tained a significant effect on concurrent harms in the
multivariate adjusted models. After controlling for this
effect, alcohol control strategies maintained a significant
protective influence for males and approached signifi-
cance for females. In the multivariate analyses, high-
school alcohol use showed a substantially reduced effect
for females and reduced below significance for males,
suggesting that its influence may have been mediated by
post-high-school behaviour. In general, drinking trajec-
tories continued to predict age 21 harms after controlling
for concurrent behaviours. Relative to trajectories of sta-
ble non-drinkers and infrequent drinkers, trajectories
showing higher levels of post-high-school drinking ele-
vated the incidence of harm at wave 5.

© 2004 Society for the Study of Addiction

A clear relationship was found between adherence to
drinking levels recommended in the Australian national
guidelines and the experience of alcohol-related harm at
age 21. At wave 5, harms were reported by a substantial
proportion of participants among those currently classi-
fied either as infrequent drinkers (49% reported having
experienced one or more harms over the previous year;
95% CI=41-57%) or as low weekly drinkers (45%
reported one or more harms, CI=37-52%). However,
harms were significantly elevated for those classified as
moderate weekly drinkers (70%, CI = 66-75%) and were
further elevated for high weekly drinkers (82%, CI=77—-
86%). These overall findings were similar for males and
females.

The relationship between strategies to control alcohol
use and level of alcohol use was further explored. Partic-
ipants’ reported use of alcohol control strategies was
examined in each of the alcohol use classifications at
wave 5 (age 21) for all drinkers. Average levels on the
control strategies scale (together with 95% Cls) are
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Figure 2 Average response to alcohol control strategy items (and 95% Cls) by level of alcohol use at wave 5 (age 21)

presented graphically for males and females separately in
Fig. 2.

The data in Fig. 2 reveal that the overall level of utili-
zation of alcohol control strategies across the sample was
low, and that levels were highest for low weekly drinkers.
Infrequent drinkers, moderate weekly drinkers and high
weekly drinkers were all similar in their lower use of alco-
hol control strategies. In general, patterns were similar
for males and females, with the exception that females
tended to more frequently report using these strategies.

DISCUSSION

High-school student alcohol use was investigated through
the post-school transition to age 21 and was found to dem-
onstrate considerable stability over time. In line with
hypothesis 1, alcohol use at age 21 was predicted both by
levels of alcohol use in high school and by drinking tra-
jectories through the transition from high school. Stable
non-drinker and infrequent drinker trajectories through
this period strongly predicted continuation of non-alcohol
use and infrequent alcohol use at age 21. Those classified
into the weekly or more frequent drinking trajectories
tended to maintain moderate or high weekly drinking at
(Table 2).
(Table 3) revealed that after controlling for drinking tra-
jectories through the high-school transition, alcohol use
in high school continued to predict alcohol use at age 21
for females, but not for males. Support for hypothesis 2
was also found, with figures in Table 4 revealing that alco-
hol-related harm at age 21 was predicted both by current
levels of alcohol use and by drinking trajectories from high
school. Results revealed elevations in harms for drinking

wave 5 Multivariate regression analysis
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levels deviating above recommendations published in
national guidelines. Data also provide support for hypoth-
esis 3: after adjusting for the effects of past and present
alcohol use, alcohol control strategies maintained a sig-
nificant effect on alcohol-related harms for males and also
approached significance for females.

The present research examined the relationship
between alcohol-related harms and the levels of alcohol
use that have been recommended in national guidelines
(NHMRC 1992). At wave 5, 11% of the current sample
were low weekly drinkers (i.e. drinking alcohol in the pre-
vious week within recommended limits), and findings
suggest that this group experienced relatively low levels of
alcohol-related harm. A progressive increase in harms
was associated with drinking at those levels designated as
potentially hazardous (moderate weekly drinking). Par-
ticipants drinking at levels deemed potentially harmful
(high weekly drinking) reported the most elevated levels
of harm. Attempting to reduce the use of alcohol to a less-
than-weekly frequency is not mentioned as a strategy in
NHMRC (1992) recommendations. In the present study,
this pattern of alcohol use was relatively common
(reported by 33%) and was associated with lower levels of
harm at age 21.

In common with previous reports (e.g. Stockwell et al.
2000), the present study revealed a large proportion of
young Australians drinking alcohol above the levels rec-
ommended in national guidelines. The present findings
suggest that adherence (or lack thereof) to alcohol con-
sumption guidelines in early adulthood is predicted by
alcohol use trajectories originating in the high-school
years.

The application of a harm minimization policy in Aus-
tralia has led to innovative efforts to teach young people
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skills and strategies with which to manage alcohol use
(McBride et al. 2000). Findings from the present study
show some support for the view that strategies for
controlling alcohol use contribute to reducing alcohol-
related harm. An examination of alcohol control strate-
gies against levels of alcohol use at wave 5 (Fig.2)
revealed that infrequent drinkers used such strategies as
irregularly as weekly alcohol users who drank above the
national guidelines. Despite their lack of use of alcohol
control strategies, infrequent drinkers experienced a sim-
ilar low level of harms to those weekly drinkers consum-
ing alcohol within the guidelines (low weekly drinkers).
Integrating these findings, it is apparent that the low level
of harms experienced by the infrequent drinkers cannot
be explained on the basis of their utilization of alcohol
control strategies.

The data in Fig. 2 reveal that there was a low overall
level of utilization of alcohol control strategies. The
present cohort was unlikely to have been exposed to sys-
tematic teaching about strategies for the controlled use of
alcohol during their school years. It has only been since
1995 that these strategies have been emphasized in
school harm minimization resources disseminated in Vic-
torian schools (e.g. Directorate of School Education
1995; University of Melbourne 1995; Midford, McBride
& Munro 1998).

Prior to making firm conclusions from the present
study, it is necessary to consider potential limitations.
Although the study measured a range of relevant factors,
it is possible that unmeasured confounding factors such
as conduct disorder may explain some of the relationship
between alcohol use and consequent harms. Standard-
ized quantities of alcohol units were not referenced in
questions presented to participants, resulting in a likely
under-estimation of alcohol consumed. Furthermore, it is
clear that those retained in the present follow-up were
conservative in their alcohol use behaviour, and the
inclusion in the study only of those completing high
school does not take account of the substantial propor-
tion of early school-leavers who may well be at higher
risk. Hence, the present study is likely to have under-
represented the full extent of alcohol-related harm
among 2 1-year-olds in Victoria. This restricted range of
behaviour would have led to a weakening of the estimate
of the relationship between alcohol use and harms. The
fact that strong significant effects were revealed in the
present conservative sample increases confidence that
these relationships reflect strong underlying associations
within the broader population.

Additionally, this relationship may not be a simple lin-
ear one, but rather may involve more complex reciprocal
interactions such that early exposure to alcohol-related
harm may lead to controlled drinking strategies, which in
turn may lead to a reduction in alcohol-related harm.
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Further studies would be required to tease out these finer
points.

The current findings should be treated as preliminary
given high sample attrition. However, valuable and
unique information was provided through the five waves
of longitudinal data collection. Evidence supported the
view that participants tended to reliably report their alco-
hol use, and the study revealed considerable stability of
behaviour across the transition from high school.
Respondents reported a range of alcohol use levels and
alcohol-related harms, and the study was unique in con-
firming a clear relationship between reduced alcohol
harms and alcohol consumption patterns conforming to
national recommendations. The study provided impor-
tant information relevant to strategies for controlling
alcohol use relative to drinking trajectories as predictors
of alcohol-related harms.

Findings from the present study support previous
research demonstrating high levels of harmful alcohol
use in the youth population persisting through to early
adulthood (Stockwell et al. 2000). Hypotheses contrasted
predictions from prevention and harm minimization pol-
icies and supported the notion of combining interven-
tions emerging from these two approaches in prevention
planning. The observation of stability in alcohol con-
sumption behaviour through the post-high-school tran-
sition suggests the importance of further investigating
the potential to reduce alcohol-related harms through
education and early intervention in high school. Encour-
aging youth toward less regular alcohol use should be
investigated as a potentially feasible strategy that may
have been neglected in efforts to date. In the present
study, skills for controlling alcohol use also appeared to
play an independent role in moderating alcohol-related
harms, but such skills were of more limited influence rel-
ative to early alcohol use behaviours.
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