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Abstract 

Aims. Risky single occasion drinking (RSOD) by young people is a serious public health issue, yet 

little is known about the specific circumstances of risky drinking occasions. This study examined the 

independent effects of event- and individual-specific variables on RSOD. 

Design. Longitudinal cohort study measuring self-reported RSOD and event- and individual-specific 

variables across two drinking occasions approximately one year apart. 

Setting. Metropolitan Melbourne, Australia. 

Participants. A sample of 710 young risky drinkers  aged between 18 and 25 years and defined as 

engaging in risky drinking practices (males: consumed alcohol in excess of 10 Australian Standard 

Drinks [ASDs: 10g ethanol] in a single  occasion in the previous year; females: consumed alcohol in 

excess of 7 ASDs for females in a single occasion in the previous year). 

Measurements. Random digit dial telephone landline survey of the most recent heavy drinking 

occasion and socio-demographic variables. The primary outcome was the log of the total drinks 

consumed in the most recent heavy drinking occasion. Event-specific (e.g. number of drinking 

locations) and time-varying (e.g. weekly income) and time-invariant (e.g. sex) individual–specific 

variables were examined as correlates of total drinks consumed. 

Findings. Changes in event-specific characteristics including the length of the drinking occasion 

(Wald χ2(2)=29.9, p<0.001), the number of drinking locations (Wald χ2(1)=7.6, p=0.006) and the 

number of different drink types (Wald χ2(1)=13.6, p<0.001) were associated with increases in total 

drinks consumed, after adjustment for time-invariant and time-variant individual-specific variables 

such as gender, income level and weekly consumption. Few other effects were noted. 

Conclusions. Event-specific characteristics are important predictors of the number of drinks 

consumed during risky single occasion drinking (RSOD) and illustrate the importance of event 

contexts when considering interventions targeting RSOD. The total number of drinks consumed in a 

RSOD session appears to rise independently with the duration of the drinking event, the number of 

drinking locations, and the number of different types of beverage consumed. 
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Introduction 

Risky single occasion drinking (RSOD) is common among young people in developed countries. In 

the US, monthly rates of heavy episodic drinking among those aged 20-25 years have been estimated 

at 35-45% (1), with similar rates evident in other countries and early adulthood typically being the 

peak for RSOD prevalence (2). In Australia, the situation is such that among  18-24 year old 

respondents to the 2013 Australian National Drug Strategy Household Survey, 47% reported 

consuming more than four Australian Standard Drinks (ASDs: 10g ethanol) at least monthly, and 18% 

reported consuming more than 10 (3). Although recent evidence suggests rates of RSOD among 

young people have been declining globally (4, 5), the consequences of RSOD by young people remain 

significant, including morbidity and mortality related directly to the RSOD occasion itself, as well as 

serving to entrench high levels of consumption that that lead to harms in later life (6-8). The 

importance of RSOD is recognised in new research that has focused on specific RSOD events, with a 

view to understanding the actual consumption behaviours that take place during these events (9, 10), 

the links to harm (11, 12) and possible points of intervention (13, 14). 

Previous work has highlighted how environmental contexts, such as the characteristics of bars and 

nightclubs, influence drinking behaviour (15). Much of the recent event-specific research on RSOD 

has focused on pre-drinking and related issues (10, 16-18). For example, Labhart et al. examined the 

environmental and personal factors associated with pre-drinking as they relate to event-specific 

consumption (17). They showed that individual-specific variables (age, usual number of drinks 

consumed in the past year) were unrelated to the amount consumed in distinct events measured across 

Thursday-Saturday nights over the course of a three-month period. In contrast, pre-drinking and 

event-specific variables such as drinking duration, type of beverage and pace of drinking were 

strongly related to the total amount consumed across these events in multilevel models. Indeed, pre-

drinking has been shown to be a more important predictor of levels of consumption than other 

environmental characteristics of bars and nightclubs (18, 19). However, these studies have examined 

only a few individual-specific characteristics such as age and gender, with other variables known to 

be related to consumption such as disposable income (20), or even regression to the mean over time 

(21), unaccounted for to date. 
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The Young Adults Alcohol Study (YAAS) allows the examination of episodes of high risk drinking 

by young people who engage in RSOD at a population level. We have previously reported behaviours 

by the sample in relation to their most recent heavy drinking occasion, highlighting their levels of 

consumption, expenditure and the number of venues visited (22). In this paper we examine 

associations between the total drinks consumed on these heavy (or high-risk) drinking occasions at 

both baseline and 12-month follow-up and individual- and event-specific variables at the same 

drinking episodes. More specifically we aimed to determine: (1) the  independent association between 

event-specific variables (e.g. the duration of the drinking event, the number of locations and drinking 

event start time etc.) and total drinks consumed, (2) the independent association between individual-

specific  variables (e.g. average drinking levels, education status etc.) and total drinks consumed, and 

(3) the comparison between event-specific and individual-specific variables in explaining the total 

number of drinks consumed. On the basis of Labhart et al.’s (17) work, we hypothesised that changes 

in individual-specific personal variables such as average drinking level would be largely unrelated to 

the amount consumed, whereas event-specific variables such as the number of different drinking 

locations would be associated with the amount consumed on these high-risk drinking occasions. 

Methods 

Design 

Longitudinal cohort study measuring RSOD and event- and individual-specific variables across two 

drinking occasions approximately one year apart. 

Sample and recruitment 

This study is based on data obtained from reports of recent RSOD from a sample of 802 young 

Melburnians recruited as part of the Young Adults and Alcohol Study (YAAS) who were interviewed 

using Computer Assisted Telephone Interviewing (CATI) in 2012 (baseline) and then again 12 

months later (follow-up) (22). Briefly, households were contacted by a contracted market research 

provider (the Social Research Centre) using Random Digit Dialling (RDD). Households were first 

screened for potential participants aged between 18 and 25 years, after which potential participants 

were further screened for consumption in excess of 10 Australian Standard Drinks (ASDs; 10g 

ethanol) for males or in excess of 7 ASD for females in a single occasion in the previous year. The 
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original response rate was 52% (including in the base the estimated proportion of eligible cases 

among those of unknown eligibility) ((Response Rate 3 - 23)). Further details on the methods used in 

recruiting and surveying the sample have been described elsewhere (22). 

Questionnaire and outcome 

Eligible participants were administered a structured questionnaire at both time-points which collected 

detailed information on their most recent heavy drinking occasion (>10 ASD males, >7 ASD 

females). Here, they were asked to nominate the first location where they consumed alcohol on the 

occasion (thereby including any so-called ‘pre-drinking’) and provide details about their consumption 

at that location including the types and amounts of alcohol consumed. They were then asked whether 

they moved to another location, in which case they were asked to provide the same details about 

consumption in that location and so on for up to 10 different locations. The amount reported as 

consumed at each location (in ASD) was summed to generate the outcome total drinks.  

Exposure variables 

Four event-specific variables were examined; the number (no.) of drinking locations,  no. of different 

beverage types consumed (beer, wine, spirits/liquor, cider, ready to drink spirits, energy drink mixed 

with spirits, fortified wine and other), the event start time (before 12pm, 12pm-6pm,  6pm-12am) and 

duration of the drinking event (hours).  

 A range of individual-specific time-varying socio-demographic and drinking variables related to 

drinking in previous research were also included. These included: sexual orientation 

(heterosexual/other), average weekly drinking (<21 ASD, 21-35ASD, 35ASD+), average weekly 

recreational spending money (AUD0-80, AUD80-160, AUD160+) and income (AUD0-249, 

AUD250-599, AUD600+), highest education (<year 12, year 12, tertiary or diploma), current study 

status (full-time/part-time/not studying), living situation (with parents/other), personal wellbeing 

(measured through the Personal Wellbeing Index (PWI 24)), and number of social supports other than 

spouse or partner (persons the respondent feels confident to talk to about important personal 

problems, categorised as <4 people, 4 people+). Additional time-invariant individual-specific 

variables included were: gender (M/F), age at baseline (18-21 years, >21 years), country of birth 

(Australia/other). 
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Analysis  

Longitudinal contingency table analyses for categorical variables, longitudinal descriptive statistics 

for continuous variables and the study outcome were used to provide descriptive estimates of the 

extent of between- and within-participant variation across the two drinking occasions derived from the 

two interview waves. Initial analyses revealed that the outcome variable (total drinks) was moderately 

positively skewed so the natural log (ln) was taken for analysis. Using linear multilevel modelling 

with maximum likelihood, we implemented a hybrid multilevel regression approach (25). This 

modelling approach permitted us to estimate the independent effect of key event-specific variables, 

where fixed effects for time-varying variables (both event- and individual-specific) and random 

effects for individual-specific time-invariant variables were estimated simultaneously. This approach 

entailed using longitudinal person-period data, where fixed effects estimates were generated by 

regressing the ln of total drinks on person-specific mean deviations for each of the time-varying 

event- and individual-specific variables. This approach, also referred to in the multi-level modelling 

literature as group-mean centring, provides (fixed) effect estimates which implicitly control for all 

potential measured or unmeasured time-invariant confounding factors – effectively producing a 

longitudinal analysis of the differences between study participants’ ln of total drinks and differences 

in each exposure across the two study time-points (26). 

The key difference between random- and fixed-effects estimators is how they treat unobserved 

cluster-specific differences (in our case, differences between individuals). These differences induce 

correlation in longitudinal responses which must be accounted for in analyses. Random effects 

analyses assume that these differences are best accounted for by a set of random variables 

uncorrelated with the vector of observed variables being modelled; whereas fixed effects analyses 

effectively treat these differences as fixed constants in the model, permitted to correlate with the 

vector of observed time -varying covariates and effectively enabling individuals to act as their own 

controls in longitudinal analyses. Further, the inclusion of measured time-invariant variables and 

respective between-person means for each time-varying factor in the same multilevel model provides 

estimates of independent effects for time-invariant covariates and also permits testing of whether 

unmeasured person-specific effects (i.e. the random effects) are independent of the time-varying 

factors in the model (i.e. the key assumption of random effect orthogonality). 
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Likelihood ratio (LR) tests were used to estimate the comparative model fit of less-constrained 

models as it related to: a) modelling the functional form (i.e. exploring linearity) of the association 

between continuous event-specific variables and in total drinks, b) the joint significance of the 

individual-specific time-varying variables and c) specific effect interactions between event-specific 

variables and gender. Joint Wald tests were used to test the effects of the polytomous exposures and 

also on the differences in effect between between-person mean and person-specific mean deviation 

variables – i.e. assessing the extent to which the assumption of random effect orthogonality (its 

independence from the vector of modelled covariates) held given the model. We report exponentiated 

coefficients where the coefficient represents the ratio of expected geometric mean difference in total 

drinks consumed between exposure levels or groups. Given the estimation method (maximum 

likelihood) and its application using all valid observations for individuals regardless of response 

balance across the two time-points, effect estimates are unbiased assuming attrition takes a missing at 

random (MAR) process (26). All statistical analyses were undertaken using Stata Version 13.1.                           

Results 

Sixty-six per cent (531/802) of the original sample completed follow-up interviews, providing a total 

of n=1,333 (531+802) person-specific observations across the two time-points. Of these, 

approximately 11% (n=141) were excluded from analyses due to missing data on either the exposure 

variables or outcome.  A further 9% (n=119) were excluded as outliers (> ±3.29 standard deviations 

[SD] from sample means, i.e. p < 0.001) with respect to the total drinks measure or the other 

continuous event-specific variables.  The final study sample comprised 710 participants providing 

1,073 person-period observations (an average of 1.51 observations per participant).  There was no 

significant difference (F(1,786)=2.02, p=0.156) in total drinks consumed between those included 

(mean=11.2 drinks) and those excluded (mean=10.5 drinks) from analyses.   

Between and within-person descriptive statistics are shown in Table 1 and cross-sectional means for 

event-specific factors by interview in Table 2. In terms of the socio-demographic characteristics of 

study participants, at baseline around half of the sample was aged less than 21 years (52%), half were 

male and the large majority (90%) were born in Australia. The large majority identified as 

heterosexual (93%), most were studying full-time at the time of the interview (57%), had more than 

AUD160 weekly recreational spending money (58%), a weekly income of between AUD250 and 

AUD600 (47%), were educated to Year 12 level (68%) and were living with their parents (92%). In 
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terms of mental health and social support, study participants exhibited an above average mean PWI 

score of 80 (Aust. 18-25 yrs norm = 74.6(24)), and the majority of the sample reported greater than 

four social supports (83%).  As the “within per cent” estimates in Table 1 indicate, for these socio-

demographic factors there was noticeable within-person variation between interviews. For example, 

weekly income and weekly recreational spending money varied between interviews for approximately 

18% of study participants, with those earning the most per week (AUD600; 85%) and those with the 

most recreational spending money available per week (AUD160; 86%), not surprisingly, exhibiting 

the greatest consistency in income and spending behaviour over time.   

There was also considerable person-level variation in average weekly drinking levels between the two 

time-points (Table 1). Most participants (81%, ‘between’ column of Table 1) reported drinking less 

than 21 drinks per week on average at least once across the two time points, with 19% also reporting 

drinking between 21 and 35 drinks per week at least once. The large majority (94%, ‘within’ column 

of Table 1) of those who reported drinking less than 21 drinks per week on at least one of the two 

interviews did this consistently across interviews, whereas those drinking between 21-35 drinks (74%) 

and 35 or more drinks (77%) per week were less consistent in their pattern of average drinking 

observed across interview waves.          

_______________________________________________________________________ 

Insert Table 1 about here 

_______________________________________________________________________ 

Table 2 shows that in the sample as a whole there were only small changes in event-level variables 

between interview waves. Nonetheless, there was considerable person-level variation in the time-

varying event-specific variables between interview waves (Table 1).  The variation in total drinks 

consumed between time points for the same study participant (SD=2.3) was almost half the variation 

between participants (SD=4.9) across the sample. On average, drinking events lasted 7.5 hours across 

an average of 1.9 locations - again with considerable variation evident between time points for the 

same study participants (duration: SD=2.1 hours; No. of locations: SD=0.81 locations) relative to 

variations between participants (duration: SD=3.4 hours; No. of locations: SD=0.82 locations) across 

the sample.  
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The large majority of participants reported drinking episodes that began between 6pm and midnight 

(86%, ‘between’ column of Table 1), but over a quarter also reported at least one drinking occasion 

that started between midday and 6pm. Compared to those reporting a drinking event starting after 

6pm (91%, ‘within’ column of Table 1), those reporting a drinking occasion starting between midday 

and 6pm were less homogenous across the two occasions (72%) in terms of when they initiated a 

drinking episode. 

_______________________________________________________________________ 

Insert Table 2 about here 

_______________________________________________________________________ 

Factors associated with total drinks consumed during events 

Table 3 shows the results from our hybrid linear regression modelling showing fixed (time-variant) 

and random (time-invariant) effect associations for both event- and individual-specific variables on ln 

total drinks consumed. 

Event-specific variables 

The duration of the drinking event, the number of drinking locations and the number of different 

beverage types consumed were independently associated with increases in total drinks. The 

association between event duration and total drinks was non-linear (polynomial for duration: LR 

χ2(2)=24.43, p<0.001), such that the increase in total drinks associated with increased event duration 

was attenuated as event duration increased. For example, the hour increase in event duration from one 

to two hours, independent of other factors, was associated with in an increase in total drinks of around 

half a drink. In contrast, an hour increase at hour 10 was associated with an average increase in total 

drinks of only one-fifth of a drink. For every additional drinking location visited participants reported 

a 6% increase in total drinks (translating into an increase of around one quarter of a drink).  We also 

observed a 9% increase in total drinks consumed for every different type of drink (i.e. beverage type) 

that a person chose to drink on a drinking occasion. The time a person’s drinking event began (joint 

Wald χ2(2)=1.78, p=0.411) was not associated with the number of total drinks consumed.   

Independent of other event- and individual-specific factors, there was a marginally significant (Wald 

χ2(1)=3.92, p=0.048) average decrease of 5% in total drinks consumed between interview waves. 
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There were no gender-specific differences in effect on numbers of drinks or the duration of the 

drinking event (LR χ2(2)=0.53, p=0.769), the number of drinking locations visited (LR χ2(1)=0.14, 

p=0.708), nor the number of different drink types consumed (LR χ2(1)=1.35, p=0.245).  

Individual-specific variables 

Few individual-specific variables (as modelled in analyses) were related to variation in total drinks. 

Shifting from no study to full-time study was associated with an increase of 16% in the number of 

total drinks consumed (Wald χ2(1)=7.73, p=0.005). There was a similar increase in total drinks for the 

shift from not studying to part-time study (13%); however, this association was not statistically 

significant (Wald χ2(1)=2.96, p=0.086).  The difference in total number of drinks between studying 

full- and part-time was not statistically significant (Wald χ2(1)=0.20, p=0.658). Females reported 

drinking 38% less total drinks than males (Wald χ2(1)=136.19, p<0.001, although note the differences 

in eligibility criteria). No other individual-specific variables, including average weekly alcohol 

consumption, were significantly associated with the number of total drinks consumed (Table 2).  The 

joint contribution of time-varying individual-specific factors to improvement in fit (i.e. over and 

above event-specific factors) of the fixed effects model was not statistically significant (LR 

χ2(14)=18.05, p=0.205).  

_______________________________________________________________________ 

Insert Table 3 about here 

_______________________________________________________________________ 

Finally, a post-estimation joint Wald test showed there was marked difference (joint Wald 

χ2(21)=50.01, p<0.001) in the effect estimates from the fixed effects estimator (person-specific mean 

deviation factors) and the random effects estimator (between-person mean factors). This indicated the 

presence of time-invariant confounding. This finding points to likely bias in effect estimation from a 

random effects approach with these data, hence suggesting that the fixed effect estimation we 

implemented is appropriate in this case.    
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Discussion 

We examined the relationship between individual- and event-specific variables and total drinks 

consumed during RSOD events. Three of the event-specific variables we considered -- the number of 

different locations attended, the total hours of the drinking event and the number of different drink 

types consumed -- were associated with higher numbers of total drinks consumed.  Drinking event 

start time was not associated with total drinks consumed. Importantly, these event-specific effects 

were evident after adjustment for an extensive range of individual-specific variables that would be 

expected to relate directly to total consumption (e.g. weekly drinking levels that showed an average 

decline over time). However, of the individual-specific variables we examined, only male gender and 

being in full-time study were associated with higher consumption on these most recent RSOD events.  

The effect of gender here is likely to reflect the higher drinking threshold (>10 ASDs for males and 

>7 ASDs for females) in our study. It is also important to note that estimates from our fixed-effects 

multilevel approach to examining the effects of event- and individual-specific time-varying variables 

are not biased by time-invariant individual-specific variables (either those we measured such as age, 

or unmeasured variables such as familial history of drinking). Finally, the significantly improved 

model fit we observed when including event-level variables over and above the individual level 

effects shows that event-level variables explained more variance related to total drinks consumed than 

the individual-specific variables we examined. 

Our findings are largely consistent with what we expected on the basis of previous research. However, 

one key contrast between our study and previous work is our use of an RDD sample. While our 

response and retention rates were not perfect, our sample is likely to be more representative of the 

general population than those obtained through market research panels (27), or other convenience 

sampling strategies (10, 17). Use of such a sampling technique is particularly rare for samples taken 

from such a specific segment of the general population (risky drinkers aged 18-25 years) and lacks the 

bias of samples recruited from in and around licensed premises, since heavy drinkers in other contexts 

are included in our sample. Furthermore, as mentioned previously, our modelling approach using 

longitudinal data implicitly controls for all individual-specific time-invariant variables (e.g. those 

measured such as gender and those not measured such as prior alcohol-related socialisation or 

parental history of alcohol use) that may confound the associations for time-varying variables 

estimated in our study. It is important to note, however, that the fixed effects analyses presented in 

this paper are susceptible to omitted variable bias with respect to variables that can vary across time, 
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and similarly that the effect estimates for time-invariant variables (gender, country of birth and age at 

baseline) are susceptible to bias from omitted variables (both time-invariant and time-variant) in the 

random effects component of the hybrid model.  Further it is important to note that we only examined 

two drinking occasions, meaning that only contemporaneous effects could be estimated in the 

longitudinal modelling. Therefore we were unable to delineate outcome and exposures over time and 

infer beyond rudimentary association. 

Nevertheless, despite these differences in design, our findings on the comparative effects between 

individual- and event-specific variables on the amount consumed during RSOD events partially 

mirror those of previous studies (17, 18). The number of drinking locations was associated with an 

increase in the amount of drinking on these peak consumption events, which is similar to the findings 

reported by Sunderland et al. (27). Similarly, duration of the RSOD event was also independently 

related to the amount consumed, a finding similar to that reported by Labhart et al. (17). However, it 

should be noted that our study estimated effects for a more restricted range of event-specific variables 

than those included in other studies. 

Our finding that the temporal duration of the drinking event was associated with higher levels of 

drinking is consistent with an older observational literature on drinking in bars, which (in an era of 

fairly small standard drink-sizes) often found a drinking rate of about one drink every quarter-hour, 

often with an extra initial drink (28, 29). In such studies, the rate of drinking did not appear to vary 

with the number in the drinking group (30) – though the number in the drinking group affected the 

length of the occasion.  These studies differed from our study in being of drinking occasions in a 

single site; multilocality may well have the effect of slowing down the drinking rate while 

nevertheless somewhat increasing the total amount consumed. While a number of factors may affect 

the rate of drinking on a “serious drinking” occasion like those in our study, including human 

physiology on the one hand and expectations and prompts from service staff on the other, a strong 

central tendency in drinking rate arises from the drinkers in the group matching each others’ drinking 

rate (31), particularly in a cultural frame such as Australia where “shouting” (standing rounds) is 

common.   

Conclusion 
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We found that characteristics of risky drinking events were associated with the total number of drinks 

consumed during specific events. In contrast, we found few characteristics of individual drinkers were 

related to the total drinks consumed. These findings suggest that intervention during drinking events 

may be a promising avenue for reducing harms related to RSOD. Importantly, the use of panel data in 

our study strengthen previous findings that suggest event-level variables influence consumption above 

and beyond individual-level variables when predicting heavy drinking. In future work with the YAAS 

sample we plan to examine a wider range of event-specific contextual variables such as the social 

circle present during the drinking occasion and consider how these effects and others such as 

pressures to drink less (32), or the experiences of harms, may further suggest avenues for intervention. 

Further work is also needed in order to understand levels of consumption within specific drinking 

locations and whether these event-level variables within heavy drinking episodes are important in the 

production of event-specific harm. 

This article is protected by copyright. All rights reserved.



15 

 

 

References 

1. Keyes KM, Miech R. Age, period, and cohort effects in heavy episodic drinking in the 
US from 1985 to 2009. Drug Alcohol Depend. 2013 Sep 01;132(1-2):140-8.  
2. Kuntsche E, Rehm J, Gmel G. Characteristics of binge drinkers in Europe. Soc Sci 
Med. 2004 Jul;59(1):113-27.  
3. Australian Institute of Health and Welfare. National Drug Strategy Household Survey 
2013-supplementary data. http://www.aihw.gov.au/publication-
detail/?id=60129549469&tab=32014. 
4. Livingston M, Raninen J, Slade T, Swift W, Lloyd B, Dietze P. Understanding trends 
in Australian alcohol consumption-an age-period-cohort model. Addiction. 2016 
Sep;111(9):1590-8.  
5. Raninen J, Livingston M, Leifman H. Declining trends in alcohol consumption among 
Swedish youth-does the theory of collectivity of drinking cultures apply? Alcohol Alcohol. 
2014 Nov;49(6):681-6.  
6. Bonomo Y, Coffey C, Wolfe R, Lynskey M, Bowes G, Patton G. Adverse outcomes 
of alcohol use in adolescents. Addiction. 2001 Oct;96(10):1485-96.  
7. Casswell S, Pledger M, Pratap S. Trajectories of drinking from 18 to 26 years: 
identification and prediction. Addiction. 2002 Nov;97(11):1427-37.  
8. Viner RM, Taylor B. Adult outcomes of binge drinking in adolescence: findings from 
a UK national birth cohort. J Epi Community Health. 2007 Oct;61(10):902-7.  
9. Kuntsche E, Dietze P, Jenkinson R. Understanding Alcohol and other Drug Use in the 
Event. Drug Alcohol Rev. 2014;33(4):335-7. 
10. Miller P. A comparative study of breath-alcohol concentrations in Australian night-
time entertainment districts. Drug Alcohol Rev. 2014;33(4):338-45. 
11. Labhart F, Graham K, Wells S, Kuntsche E. Drinking before going to licensed 
premises: an event-level analysis of predrinking, alcohol consumption, and adverse 
outcomes. Alcoholism Clin Exp Res. 2013 Feb;37(2):284-91.  
12. Wells S, Mihic L, Tremblay PF, Graham K, Demers A. Where, with whom, and how 
much alcohol is consumed on drinking events involving aggression? Event-level associations 
in a Canadian national survey of university students. Alcoholism Clin Exp Res. 2008 
Mar;32(3):522-33.  
13. Voogt CV, Kuntsche E, Kleinjan M, Engels RC. The effect of the 'What Do You 
Drink' web-based brief alcohol intervention on self-efficacy to better understand changes in 
alcohol use over time: randomized controlled trial using ecological momentary assessment. 
Drug Alcohol Depend. 2014 May 1;138:89-97.  
14. Voogt CV, Kuntsche E, Kleinjan M, Poelen EA, Lemmers LA, Engels RC. Using 
ecological momentary assessment in testing the effectiveness of an alcohol intervention: a 
two-arm parallel group randomized controlled trial. PloS one. 2013;8(11):e78436. PubMed 
PMID: 24223806.  

This article is protected by copyright. All rights reserved.



16 

 

15. Hughes K, Quigg Z, Eckley L, Bellis M, Jones L, Calafat A, et al. Environmental 
factors in drinking venues and alcohol-related harm: the evidence base for European 
intervention. Addiction. 2011 Mar;106 Suppl 1:37-46.  
16. Kuntsche E, Labhart F. Investigating the drinking patterns of young people over the 
course of the evening at weekends. Drug Alcohol Depend. 2012 Aug 1;124(3):319-24.  
17. Labhart F, Wells S, Graham K, Kuntsche E. Do individual and situational factors 
explain the link between predrinking and heavier alcohol consumption? An event-level study 
of types of beverage consumed and social context. Alcohol Alcohol. 2014 May-
Jun;49(3):327-35.  
18. Carlini C, Solnge A, Martins S, Benjamin M, Sanudo A, Sanchez Z. Environmental 
characteristics associated with alcohol intoxication among patrons in Brazilian nightclubs. 
Drug and alcohol review. 2014;33(4):348-366. 
19. Maclean S, Callinan S. "Fourteen Dollars for One Beer!" Pre-drinking is associated 
with high-risk drinking among Victorian young adults. Aust NZ J Public Health. 2013 
Dec;37(6):579-85.  
20. Livingston M, Laslett A, Dietze P. Individual and community correlates of young 
people’s high-risk drinking in Victoria, Australia. Drug Alcohol Depend. 2008;98(241-248). 
21. McCambridge J, Kypri K, McElduff P. Regression to the mean and alcohol 
consumption: a cohort study exploring implications for the interpretation of change in control 
groups in brief intervention trials. Drug Alcohol Depend. 2014 Feb 1;135:156-9.  
22. Dietze P, Livingston M, Callinan S, Room R. The big night out: what happens on the 
most recent heavy drinking occasion amongst young Victorian risky drinkers? Drug and 
alcohol review. 2014;33(4):346-353. 
23. The American Association for Public Opinion Research. Standard Definitions: Final 
Dispositions of Case Codes and Outcome Rates for Surveys. 7th edition: author; 2011. 
24. Cummins RA, Woerner J, Gibson A, Weinberg M, Collard J, Chester M. Australian 
Unity Wellbeing Index, Survey 21. Burwood, Victoria: Australian Centre on Quality of Life; 
2009. 
25. Raudenbush SW. Adaptive centering with random effects: an alternative to the fixed 
effects model for studying time-varying treatments in school settings. Edu Finance Pol. 
2009;4:468-91. 
26. Allison PD. Using Panel Data to Estimate the Effects of Events. Soc Methods Res. 
1994;23(2):174-99. 
27. Sunderland M, Chalmers J, McKetin R, Bright D. Typologies of Alcohol 
Consumption on a Saturday Night Among Young Adults. Alcoholism Clin Exp Res. 2014; 
38(6):1745-52.  
28. Room R. Notes on taverns and sociability. Working paper. Berkeley, CA: Social 
Research Group; 1972. 
29. Sommer R. The Isolated Drinker in the Edmonton Beer Parlor. Quarterly journal of 
studies on alcohol. 1965 Mar;26:95-110. PubMed PMID: 14321055. 
30. Graves TD, Graves NB, Semu VN, Ah Sam I. Patterns of public drinking in a 
multiethnic society. A systematic observational study. J Studies Alcohol. 1982 
Sep;43(9):990-1009.  

This article is protected by copyright. All rights reserved.



17 

 

31. Mass Observation. The Pub and the People: A Worktown Study. Welwyn Garden 
City: Seven Dials Press; 1970. 
32. Dietze P, Ferris J, Room R. Who suggests drinking less? Demographic and national 
differences in informal social controls on drinking. J Studies Alcohol Drugs. 2013 
Nov;74(6):859-66. 

 

 

This article is protected by copyright. All rights reserved.



18 

 

Table 1: Longitudinal univariate sample characteristics: Means, within and between standard deviation (sd), counts (n) and within, between and 
overall per cent (%) (n=710).   

  sd n (%)  
Factors Mean Overall*  Between†  Within‡ Overall   Between^  Within # 
Event-specific time-variant         
        
No. of ASDs (geometric mean) 12.4 (11.2) 5.2 4.9 2.3    
        
No. of locations 1.9 0.8 0.7  0.4    
No. of different drink types 1.72 0.82 0.73  0.43    
Duration of drinking event (hours) 7.5 3.8 3.4  2.1    
Event start-time        
 Before 12pm     31 (2.9) 29 (4.1) 68.9 
 12pm to 6pm     215 (20.0) 192 (27.0) 72.4 
 6pm to 12am     827 (77.1) 607 (85.5) 90.8 
        
Individual-specific time-variant        
Average per weekly drinking        
 < 21 drinks      824 (76.8) 576 (81.1) 93.6 
 21-35 drinks     143 (13.3) 133 (18.7) 73.7 
 35+ drinks     106 (9.9) 95 (13.4) 76.8 
Average weekly spending money           
 $0-$80     185 (17.2) 162 (22.8) 78.7 
 $80-$160     349 (32.5) 290 (40.9) 78.5 
 $160+     539 (50.2) 414 (58.3) 85.8 
 Weekly income        
 $600+     350 (32.6) 279 (39.3) 85.3 
 $250-$599     418 (39.0) 334 (47.0) 80.2 
 0$-$249     305 (28.4) 253 (35.6) 80.6 
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Study        
 Full-time     552 (51.4) 405 (57.0) 88.5 
 Part-time     125 (11.7) 110 (15.5) 80.0 
 Not-studying     396 (36.9) 315 (44.4) 83.7 
Education         
 < Year 12     655 (61.0) 474 (66.8) 92.5 
 Year 12     331 (30.9) 238 (33.5) 87.8 
 Tertiary or Diploma     87 (8.1) 77 (10.9) 81.2 
Living situation        
 With parents     948 (88.4) 652 (91.8) 96.3 
 Not with parents     125 (11.7) 106 (14.9) 77.4 
Sexual identity        
 Heterosexual     992 (92.5) 661 (93.1) 98.9 
 Other      81 (7.6) 63 (8.9) 88.9 
Personal Wellbeing (PWI) 79.5 11.1 10.8 4.2    
Social support        
 4+ people     826 (77.0) 586 (82.5) 93.5 
 < 4 people     247 (23.0) 200 (28.2) 81.0 
        
Individual-specific time-invariant factors        
        
Gender (male)     544 (48.8) 355 (50.0) 100 
Age at baseline        
 < 21 years     549 (51.1) 368 (51.8) 100 
 21+ years     524 (48.8) 342 (48.2) 100 
Country of birth        
 Australia     969 (90.3) 637 (89.7) 100 
 Other country     104 (9.7) 73 (10.3) 100 
        
* Overall standard deviation indicates variation in participant-specific observations relative to the overall sample mean 
† Between standard deviation indicates variation in participant-specific means relative to the overall sample mean   
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‡ Within standard deviation indicates variation in participant-specific observations relative to participant-specific means 
^ Between per cent represents the percentage of participant responses across the two time-points with a specific value of a factor, where the denominator for this percentage is the number of study participants (n=710) 
#Within per cent indicates the percentage of participants who indicated a respective behaviour/attribute and consistently indicated the same behaviour/attribute at each interview.    
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Table 2: No. of Australian Standard Drinks (ASDs) during the event and event-specific factors by interview: mean and standard deviation (sd) 
(n=1,073*).   

 Baseline Follow-up 
 (n=645) (n=428) 
No. of ASDs [geometric mean] 12.7 [11.6]  

(5.1) 
11.8 [10.7]  

(5.3) 
No. of locations 1.8 (0.84) 1.9 (0.79) 
No. of different drink types 1.8 (0.85) 1.7 (0.76) 
Duration of drinking event (hours) 7.8 (4.0) 7.1 (3.6) 
*The original sample comprised n=802 study participants with n=1,333 person-specific observations across the two time-points. Of these n=141 were excluded from analyses due to missing data and n=119 were 
excluded as univariate outliers with respect to the total drinks measure or the other continuous event-specific variables; leaving n=710 participants with n=1,073 person-specific observations for analyses.
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 Table 3: Event- and individual-specific factors associated with log of number of total drinks from fixed- and random-effect regression 
analyses: Adjusted exponentiated regression coefficient (Exp. b), 95% confidence interval (95%CI) and probability value (p-value) 
(n=710*)    

 Exp. b†  95% CI p- value 
Fixed effect model‡    
Event-specific time-variant factors    
    
No. of locations 1.06 1.02-1.11 0.006 
No. of different drink types 1.09 1.04-1.14 <0.001 
Duration of drinking event (hours)    
 Linear 1.06 1.04-1.09 <0.001 
 Quadratic^‡ 0.99 0.99-0.99 <0.001 
Event start-time    
 Before 12pm 0.88 0.70-1.09 0.230 

 12pm to 6pm 1.02 0.93-1.11 0.712 
 6pm to 12am ref.   
Interview    
 Baseline ref.   
 Follow-up 0.95 0.89-1.00 0.048 
    
Individual-specific time-variant factors    
Average per weekly drinking    
 < 21 drinks  ref.   
 21-35 drinks 0.95 0.85-1.07 0.437 
 35+ drinks 0.98 0.85-1.14 0.819 
Average spending money       
 $0-$80 ref.   
 $80-$160 1.00 0.89-1.12 0.997 
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 $160+ 0.98 0.87-1.12 0.807 
Income    
 $600+ ref.   
 $250-$599 1.01 0.90-1.12 0.916 
 0$-$249 1.05 0.92-1.20 0.492 
Study    
 Full-time 1.16 1.04-1.28 0.005 
 Part-time 1.13 0.98-1.29 0.086 
 Not-studying ref.   
Education    
 < Year 12 ref.   
 Year 12 1.13 0.99-1.29 0.057 
 Tertiary or Diploma 0.97 0.82-1.14 0.689 
Living situation    
 With parents ref.   
 Not with parents 1.00 0.88-1.15 0.966 
Sexual identity    
 Heterosexual ref.   
 Other 1.15 0.90-1.45 0.262 
Personal wellbeing (PWI index) 1.00 0.99-1.00 0.625 
Social support    
 4+ people ref.   
 < 4 people 0.91 0.85-1.14 0.076 
    
Random effects model#    
Individual-specific time-invariant factors    
    
Gender (male) 1.38 1.30-1.45 <0.001 
Age at baseline    
 < 21 years ref.   
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 21+ years 0.97 0.91-1.03 0.287 
Country of birth    
 Australia ref.   
 Other country 0.98 0.90-1.07 0.630 
    
*The original sample comprised n=802 study participants with n=1,333 person-specific observations across the two time-points. Of these n=141 were excluded from analyses due to missing data and n=119 were 
excluded as univariate outliers with respect to the total drinks measure or the other continuous event-specific variables; leaving n=710 participants with n=1,073 person-specific observations for longitudinal analyses. 
‡Exponentiated coefficients represent the ratio of expected geometric mean difference in ASD consumed for a one-unit change in a factor (i.e. The % change in ASD consumed for a one-unit change in exposure).  
‡ Estimates from the fixed-effects component of the hybrid longitudinal modelling which are restricted to within-participant differences only. 
^ To account for the non-linear functional form of the association between duration of the drinking event and ASD consumed, a quadratic term was estimated in the final model#  Estimates from the random-effects 
component of the hybrid longitudinal modelling to provide effects estimates for time-invariant factors. 
ref. = reference group 
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