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Abstract
Background: The alcohol consumption patterns of young adults are of concern.
Critically;tertiary students consume greater quantities of alcohol, are at increased risk
of injury/harm, and have higher rates of alcohol use disorders (AUD) as aaipar
their non-university enrolled peers. The Brief Young Adult Alcohol Conseqaence
Questiennaire (BYAACQ) is one of several tools utilised to explore adversiecd
related outcomes among tertiary students. Alcohol intake behaviour, assassed vi
retrospective summary measures, has been linked to BYAACQ score. It is unclear,
however, how drinking assessed in real-time, in conjunction with variables such as
age of drinking onset, might predict severity of adverse alcohol consequences as
captured by the BYAACQ.
Methods: The psychometric properties of the BYAACQ were explored using a large
Australian sample of tertiary studenké£ 893). A subsamplen(= 504) provided
alcoholintake information in real-time (21 days; event- and notification-camtihg
via a smartphone app (CNLab-A) plus details related to age of drinking onset, drug
use, parental alcohol/drug use, and anxiety/depression symptomology.
Results. Average BYAACQ score was 7.2300 = 5.47). Classical and item response
theory analyses revealed inconsistencies related to dimensionality, progressive item
severity, and male/female differential item functioning. Current drinkingraely,
frequency of intake and quantity per drinking occasion — plus age of drinking onset
predicted BYAACQ score after controlling for age, other drug use, and depression
symptomology.
Conclusions: The BYAACQ is a sound tool for use with Australian samples.
Information. related to current drinking, age of drinking onset, and drug use is useful
for predicting severity of alcohol use consequences. These markers nagld e
tertiarysinstitutions to better target students who could benefit from
prevention/intervention programs.
Key Words;, Alcohol, Consequences, Tertiary students, BYAACQ, Age of drinking

onset
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Predietors of Adverse Alcohol Use Consequences Among Tertiary Students

I ntroduction
Globally, alcohol consumption patterns of young adults are of concern.

Substantial proportions of young people in the United States (9.6%; 18-25 years), the
United Kingdom (18%; 16-24 years), and Australia (18.5%; 18-24 years) drink at
levels that exceedational daily/weekly guidelines, placing them at increased risk of
injury and/or harm (Australian Institute of Health and Welfare [AIHW], 2017SNH
Digital, 2018; Substance Abuse and Mental Health Services Administration, 2017).
The incidence of heavy episodic drinking is highest among individuals aged 20-24
years across all regions of the world (World Health Organisation [WHO], 2018).
Worryingly, tertiarylevel students have been shown to consume even greater
guantities ef alcohol, to be at increased risk of injury/harm, and to have higher rates of
alcohol use disorders (AUD) than their non-university enrolled peers (Dawslon et a
2004; Johnston et al., 2013; Knight et al., 2002; Kypri et al., 2005; Slutske, 2005)
is therefore important ways are foutndadequately assess the spectrum of adverse

consequences of alcohol consumption in this population and to examine predictors of
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these outcomes, so that appropriately targeted prevention and early intervention
programs can be realized.

A number of wellvalidated and reliable setéport surveys have been used to
index adverse drinking consequences among adolescents and young adults in the
United State¢Devos-Comby and Lange, 2008). Of these, th&&#-Brief Young
Adult Alcohol Consequences QuestionndB& AACQ) was designed specifically to
assess'severity of alcohol use related consequences among tertiary $katdetet
al., 2005). Derived from the longer 48-item Young Adult Consequences
Questionnaire (YAACQ) using item response theory (IRT) ang)yke architects of
the BYAACQ have shown the measure is unidimensional; taps a continuum of
consequences (that is, progressive item severity is evident); demonsghtes hi
discrimination between levels of severity; has sound internal consistencyaf3);
shows no gender bias (Kahler et al., 2005). While subsequent investigations — using
samples from the United States, The Netherlands, and Argertienge-confirmed the
unidimensional nature of the BYAACQ and its validity, progressive item sevesty ha
generally-net'been found to be consistent across these studies (Kahler et al., 2008;
Pilatti et,al.,.2014; Verster et al., 2009). Additionally, there is evidence of gender bias
either in‘terms of total score or differential item functionjiighler et al. 2008;

Pilatti et alsy2014; Verster et al., 2009).

Although several Australiabased studies have utilised the BYAACQ in
recent timegCaudwell and Hagger, 2014; Lam et al., 2017; Treeby and Bruno,
2012), the psychometric properties of the measure maivieeen extensively explored
in the Australian context. This is an important oversight as there are significant legal
and cultural differences that continue to evolve over timéetween Australia and
other countries where the BYAACQ has been validdtedwustralia, for instance, the
legal drinking age is 18, whereas in the United States it is 21, and in The Netherlands
16 yearolds'were, until recently, permitted to consume beer and wine (WHO, 2014).
Evideneessuggests greater adverse drinking conseesiane associated with lower
legal minimum drinking agéCarpenter and Dobkin, 2011). The legal driving age in
Australiatis,also 18. Thus, unlike the United States, Argentina and the Netherlands,
young people can commence drinking the same year thelyajetitiver’s license.

While provisional drivers are subject to strict blood alcohol content restrictions in
Australia, research has shown there is a significant increase in risky alelattiet

driving behaviours — such as, driving under the influence and driving when
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intoxicated — among tertiary students once the legal drinking age is rdBeuddet

al., 2010). Alcohol intake patterns and concomitant adverse drinking outcomes of
tertiary students in any country may be a function of these (and other) legal and
cultural differences. Consequently, before we can be confident the BYAACQ
adequately-describes the drinking consequences of Australian tertiary stadents
examination of its psychometric properties when used with this group is veatrant

Various factors have been found to predict adverse drinking consequences in
tertiarygstudents. Of primary but not sole — concern has been the link between
alcohol consumption and consequences (Ham and Hope, 2003; Mallett et al., 2013;
Prince ‘et al.4 2018)Vith regard to the BYAACQ in particular, research has shown
medium'ta large positive correlations between total score and frequency ohgyinki
guantity consumed, heavy episodic drinking, and incidence of drunke(iiadder et
al., 2008, 2005; Napper et al., 2015; Pearson and Hustad, 2017; Pilatti et al., 2014;
Verster et al., 2009). In these studies, however, variables used to describe drinking
have typically been derived from retrospective summary measures of drislaig
as timeline.followback, the daily drinking questionnaire, and reseagemnarated
surveys, Such methods have generally been found to underestimate drinking when
compared toredime (or near reaime) methods of assessing intake, such as
smartphoneapps (Dulin et al., 2017; Monk et al., 2015; Poulton et al., 2018).
Investigation into the relationship between alcohol consumption captured tmreal-
via an app and negative drinking consequences as measured using the BYAACQ is
yet to be well examined. Given the increasing popularitysofguappbased methods
in the medical and allied arendsuxton et al., 2011; Ozdalga et al., 2012), this
constitutes a gap in the literature.

Alcohol use explains, on average, less than 23% of the variance in adverse
drinking.consequences among tertiary students; as such, factors beyond intake must
be explorediin an effort to ascertain other predictors involved (Prince et al., 2018).
Age ofdrinking onset is of particular interest. Research suggests individuals who
commence drinking at younger ages areeniely to drive under the influence of
alcohol, bejinvolved in a car accident, engage in heavy episodic drinking, get
involved in physical fights, injure themselves or others, and/or be diagnosed with
AUD (Dawson et al., 2008; Grant et al., 2001; Hingson et al., 2001, 2002, 2006;
Hingson and Zha, 2009; Liang and Chikritzhs, 2015). There is, however, some

controversy regarding research in this area. Specifically, empirical definitions are
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often varied and/or imprecise; various confounding variables —asutdmily history
of AUD or substance use disorders (SUD), depression, and anxegynet always
adequately controlled for; and, there is some suspicion age of onset interacts with
other predictors (Kuntsche et al., 2016; Maimaris and McCambridge, RCHrher
and White;72003)Nonetheless, there is still some agreement that age of onset is a
useful means of identifying risk of alcohalated problems, especially when the
period 'of observation is restricted to adolescence and/or young adulthood (Héhgson
al., 2016; Labouvie and White, 2002; Warner and White, 2003). Moreover, both the
WHO and US Department of Health and Human Services have advocated that early
age of drinking onset should be considered a marker for future pro@lSns
Department of He#h and Human Services, 2007; WHO, 2014). Although Verster
and colleagues (2009) reported a medium strength inverse relationship between
drinking onset age and BYAACQ score, there appears to have been no investigation
to date into how this variable, in conjunction with current drinking, might influence
BYAACQ score.

The.aims of this study were twold. First, we sought to investigate the
psychometric properties of the BYAACQ in a large Australian sample.rtrcylar,
we used both classical and item resgmtest theories to examine dimensionality,
validity, item functioning, and gender bias. We then examined the relationship
between current drinking, age of drinking onset, and alcatated consequences.
Specifically, we sought to establish if currennding —captured in realime via a
smartphone app — and age of drinking onset predicted severity of adverse drinking
consequencesmeasured via the BYAACQIn healthy tertiary students after
controlling for age, gender, other drug use anxiety, depression, and parental
AUD/SUD.
Materialsand Methods
Participantsand Procedures

Thesfull sample consisted of 893 undergraduate and graduate university
studentsMage = 21.59,D = 4.45, range: 17-57, 70.4% female) recruited through
adverts pasted in and around the University of Melbourne. Asaniple ( = 504,
Mage = 21.69,SD = 4.81, range: 17-46, 70.2% female) provided 21 days of drinking
data via an app. Participants under the age of 13 years, those who did not consume

alcohol, and individuals with a history of AUD/SUD were excluded. The University
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of Melbourne Human Ethics Committee approved the study in accordance with the
standards for ethical research of the National Health and Medical Research Council.

After reading a plain language statement and providing informed consent,
participants answered a brief online researclesised demographic survey and then
undertookithe BYAACQ. The app sglxmple also completed the followgi
measures: Alcohol, Smoking and Substance Involvement Screen (ASSIST),
Generalised Anxiety Disorder (GAD) scale, Patient Health Questionnaire (P#)Q
and Aleohol Use Disorders Identification Test (AUDIT). They additionaliijcated
the age_ at whicthey consumed their first full standard drink of alcohol. They then
downloaded/and used a smartphone app to record alcohol use over 21 days.
Participants were compensated via course credit or received AU$10 for tinhe spe
completing online surveys and AU$0.50 each day information about alcohol
consumption'was submitted via the app (regardless of whether alcohol had been
consumed or not). In the latter case, participants received a bonus AU$9.50 if app
data were submitted on all 21 days. The maximum patrticipants could be reimbursed
was AU$30:

Measures

GAD-7. This 7-item screener asks participants how oftemd to what degree
—they haverexperienced symptoms of anxiety over the last two \{®pi=er et al.,
2006). Originally developed to identify anxietyprimary care settings, it has also
been validated for use in the healthy population (Lowe et al., 28@8)es range
from 0-21; scores of 10 or more suggest moderate anxiety (Lowe et al., 2008; Spitzer
et al., 2006).

PHQ-9. This 9item screener asks iimiluals how frequently — and to what
extent—they have experienced depressive symptoms over the last two weeks
(Kroenke et al., 2001)nitially designed to detect depression in primary care settings,
it has alse'been standardised for use in the healthy populldboalevent et al.,

2013) Seores range from®7; scores of 10 or more are indicative of moderate
depression (Kroenke et al., 2010).

AUDIT. This 10-item screening measure asks participants to respond to
guestions assessing alcohol intake, protd, and dependence with reference to the
preceding six months (Saunders et al., 1993). Scores of eight or more indicate

hazardous alcohol consumption (Babor et al., 2001).
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234 ASSST. Designed to identify harmful use of alcohol, tobacco and illicit drugs,
235 the ASSIST comprises eight questions covering 10 substances; it asszpsescly

236  of use and associated problems over the preceding three months (WHO ASSIST
237  Working Group, 2002). Substanspecific scores can be used to differentiate

238  betweendow, moderate or high risk use of that substance, while total score is

239 indicative of'global harmful drug use severity. Given other measures in thys stud
240 alreadyindexalcohol use and misuse, all ASSIST responses pertaining to alcohol
241  were excluded from analyses. ASSI®Tat score in this study thus reflects global

242 harmful drug use severity excluding alcohol.

243 BYAACQ. A 24-item dichotomous response measure, the BYAACQ assesses
244  adverse'consequences of drinking among healthy university students over the

245  previous12'month@ahler et al., 2005). Summed scores provide an indication of the
246  severity of alcohol-related consequences.

247 CNLab-A. This freely available custoiuilt iOS/Android app can be used to
248  record teakime (or near reaiime) alcohol intake over 21 days. The app has

249  previously-been found to be a valid and reliable measure of alcohol intake (Poulton et
250 al., 2018; Poulton et al., in presg)cohol intake data can be submitted at any time,
251 eitherin‘response to twice-daily notifications or while drinking. See Fihtwe

252  further details. Drinking indices derived from the app include percent drinking days;
253  total standard drinks; standard drinks per drinking day; hourly rate of intake; and,

254  number of occasions where 4/4+ (and so forth) drinks were consumed in the one

255  episode.
256  Data Analyses
257 Average BYAACQ score was computed for the full samptandardised

258  values'for skewness (0.6&: = .08) and kurtosis (-0.18E = .16) wereZskewness=

259  8.00 andZxurosis= 1.13, suggesting significant skew (but no significant kurtosig) at

260 < .05. However, this is common when the sample is large, as such samples give rise to
261 small standard errors. Sample sizes greater than 200 warrant examination of the

262  probability-probadity (P-P) plot to determine normalifyf abachnick and Fidell,

263  2013). These plots revealed no obvious systemic deviation from the straight line,

264  suggesting the data was normally distributezin percent prevalence was conceived

265  as percentage of particigarendorsing each BYAACQ question; this provided

266 information about progressive item severity. Differences between menamnenv

267  were tested usingtests/chisquare as appropriate (SPSS EXploratory factor
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analysis (EFA) was conducted using the weidhéast squares means and variance
adjusted estimation method (Mplus 8.1), which is recommended when variables are
categorica(Muthén and Muthén, 20105it of the data to a Rasch item response
theory (IRT) model was investigated using Xcalibre 4.2(®/fight and Linacre,
1994)r Aecording to this model, items are assumed to differ from one another in terms
of degree of severity. Severity estimates are scaled so that average item severity is
zero; values less than/greater than zero indicate less/more gewes(Bond and
Fox, 2015). Mean square infit and outfit values provide a measure of item fit. As infit
statistics are informatieweighted, they are considered less sensitive to outlier
influences; as such, they are often the focus of item fit interpretationd @whFox,
2015). Anfit values in the range .6 to 1.4 are considered productive for measurement
(Wright'and'Linacre, 1994)n order to detect item response differences between men
and women, the Mantélaenszel statistic was used for differahtiem functioning
(DIF). Considered the gold standard for comparing the performance of two groups on
dichotomously scored items, this involves splitting each group into sevety l@vd
then comparing the probability of individuals in each group eswgreach item at
each severity level (GoOmdZenito et al., 2018; Guyer and Thompson, 2014; Sireci
and Rios, 2013; Tay et al., 2015). Log transformed Mafigelnszel coefficients (M
H D) were.computed for each itenvalues less than/greater than O indicat
males/females were more likely to endorse the #emd tested for significance
(Guyer.and Thompson, 2014).

With regard to the sub-sample that provided drinking information via the
CNLab-A app, standardised values for skewness ((B65; .11) and kurtosis (-0.10,
SE = .22) wer&Zskewness= 5.91 anyrosis= 0.45, suggesting significant skew (but no
significant kurtosis) gp < .05. Again, examination of the probability-probability (P-
P) plot'revealed no obvious systemic deviatiomfithe straight line, suggesting the
data was'narmally distributeBifferences in BYAACQ score as a function of sex
and firstdegree relative AUD/SUD status were examined ustegts.
Correlational/chisquare analyses were conducted to examine theoredhtp
between‘average BYAACQ score and other variables:sigmnificant results and
strong correlations between independent variables informed decisions regarding
predictors to be included in the regression model (Tabachnick and Fidell, 2013).
Correlatioral analyses revealed strong relationships between a number of app derived

drinking indices: total standard drinks and percent days drinkiB@2) = .72p <
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.001; total standard drinks and standard drinks per drinking (32) = .68p <
.001,; total standard drinks and occasions where five or more drinks were consumed in
one episodea,(502) = .91p < .001; and, standard drinks per drinking day and
occasions where five or more drinks were consumed in one epifddi2) = .66p <
.001.~Toaveid problas related to multicollinearity, total standard drinks and
occasions where five or more drinks were consumed in one episode were not included
in the modelDifferences in BYAACQ score as a functiondfnking onset group
were investigated using omeay aralysis of variance (ANOVA); post hoc tests were
Bonferroni corrected for multiple comparisons. Hierarchical multiplessessgon was
used ta.explore the relative influence of current drinking variables and age of drinking
onset on BYAACQ score. Age of drinking onset was dummy codedwligas
baseline. Regression diagnostics revealed 3 cases had standardised residuals greater
than [3.00[; however, as Cook’s Distance had a maximum value of 0.05, these outliers
were not unduly influencing the model. There was no evidence that assumptions of
multicollinearity or homoscedasticity were violated.
Results
BYAACQ psychometric properties

Average BYAACQ score of the full sample was 7.5B € 5.37) with scores
ranging frem O (7.6%) = 68) to 24 (0.20%n = 2); scores above 19 were relatively
rare (2.6% scored 20). In terms of progressive item severity, a number of items
appeared out of order. In particular, few participants indicated they had engaged i
drink driving, whereas large numbers claimed they had less energy or felt tirexd due
drinking. There was no difference between the total scores of men and vi(8aap,
=1.30,p=.194,r = .04. Despite this, men selected five items significantly more
often than women. Compared to women, the odds of endorsing item 5 (I have taken
foolish/risks. when drinking), 6 (I have passed out from drinking) and 7 (I have found
| needed-larger amounts of alcohol to feel any effect) were, respectivi€y(95%
Cl 1.119:2:00), 1.65 (95% CI 1.22, 2.22) and 1.34 (95% CI 1.00, 1.80) times higher
for males: Likewise, the odds of selecting item 10 (I have driven a carlwhew |
had too much to drink) and item 15 (I have woken up in an unexpected place after
drinking) were, respectively, 1.79 (95% CI 1.10, 2.93) and 2.44 (95% CI 1.67, 3.57)
times higher for males than females. Table 1 shows frequency of endorsing each

BYAACQ item plus frequencies as a function of gender. For comparative purposes
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item percent prevalence reported in several key studies is provided in Supporting
Table S1. Cronbach’s alpha and Guttman’s A, were both .90.

For the EFA, bothhe minimum average partial procedaredparallel
analysissuggested two underlying factors, but previous studies have reported one
underlying-facto(Kahler et al., 2005; Verster et al., 2009). We considered both one-
and two-factor solutions.

With regard to the one-factor model, the comparative fit index (CFI) was 0.96, the
root mean square error of approximation (RMSEA) was 0.048, and the standardized
root mean square residual (SRMR) was 0.085. The two-factor model had a CFI of
0.98, an RMSEA of 0.038, and a SRMR of 0.067. CFl indices greater than 0.95,
RMSEA"values not more than 0.06, and SRMR indices less than 0.08 are
recommendedSchmitt, 2011). Thus, fit indices for both models were fair to good.
Factor loadings were all significant, though there were a number oflosmtiag

items in the twefactor solution (see Table 1). Inspection of the two-factor solution

did not'suggest item grouping reflected any particular theoretical underpinning.

We.also conducted a Rasch IRT analyEiss revealed two items fell just
outside the desired mean square infit range. In particular, item 21 (My drinking has
created problems between myself and my boyfriend/girlfriend/spaigseaerd item
24 (1 havefelt like | needed a drink after I'd gotten up) had mean square infgsndi
less'than .60, indicating possible item redundancy (Wright and Linacre, 11¢94)
severity estimates ranged fre102 (low severity) to 1.83 (high senty). According
to this metric, items 1 to 3 (I have said or done embarrassing things; | have had a
hangover the morning after; and, | have felt very sick to my stomach or thrown up)
were less severe alcoh@lated consequences, while item 24 (I have felt like | needed
a drink‘after I'd gotten up) was the most severe. The mean plersarestimate of
alcoholyelated consequences for this sample ¥Wa88 D = 1.36). Two items
showedssignificant DIF; that is, after controlling for severity level, mmeloesed item
15 (I haveswoken up in an unexpected place) more often, while women selected item
17 (I have had less energy or felt tired) more frequently. See Table 2 fdeitein
severity estimates, mean square infit and outfit indices, as weltaDMtatistics
and associateptvalues.

BYAACQ, current drinking, and age of drinking onset
Descriptive statistics plus correlations with BYAACQ scorefer the sub

sample that provided drinking information via an app are detailed in Tahlefage
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BYAACQ score of this group was 7.63 = 5.20) with scores ranging from 0 to 23;
2.8% scored 20. There were no differences between the total BYAACQ scores of

men and womeri(502) = 0.48p = .630,r = .02, or between the scores of participants
who reported they dich(= 25) or did not have a first degree relative with an
AUD/SUD;t(502) = -1.05p = .294,r = .05.

In terms of age of drinking onset, 39.3% of this sabple reported
consuming their first full alcoholic beverage prior to 15, 40.3% indicated this
occurred at 16 or 17, while 20.4% stated this happened at 18 years or older. There was
no relationship between age of drinking onset group ang/5€x,N = 504) = 5.68p
= .059,0r between age of drinking onset group and fiesgreerelative AUD/SUD
status? (2N = 504) = 1.78p = .410.

A'oneway ANOVA revealed a large significant effect of age at first drink on
BYAACQ score,F(2, 501) = 35.06p < .001,w = .35. Post hoc tests showed
individuals who commenced drinking at y®ars or younger had significantly greater
BYAACQ scores 1 = 9.31,SD = 5.10) than those who consumed their first drink at
16 or 17.M.=7.62,SD = 4.83;p = .002; 95% CI [0.53, 2.87]), and those who started
drinking,at,18 or olderMi = 4.35,3D = 4.52;p < .001; 95% CI [3.54, 6.39]). There
was'also a significant difference between the BYAACQ scores of those who
commenced drinking at 16 or 17 and those who started at 18 years opatdeng;
95% CI'[1.85, 4.68]).

With regard to théierarchical multife regression, chronological age was
entered at step 1, this variable explained 3.5% of the variance in BYAACQ score,
F(1, 502) = 18.05p < .001. At step 2, app derived indices related to current drinking
— specifically, percent drinking days and total standard drinks per drinkingwlese—
entered,into the model; this explained 24.6% of the variance in BYAACQ sE¢8es,
500) =54.47p < .001. Current drinking explained an additional 21.2% of the
variancesinBYAACQ scores, after controlling for ag& = .21,F change (2, 500) =
70.20,p=<=001. At step 3, age of drinking ongeds entered into the model; this
explained 30.2% of the variance in BYAACQ scoie®, 498) = 43.14p < .001.

This variable explained an additional 5.6% of the variance in 8@ scores, after
controlling for age and current drinkingR? = .06,F change (2, 498) = 19.9p<

.001. At step 4, ASSIST score was entered into the model; this explained 37.3% of the
variance in BYAACQ scores;(6, 497) = 49.24p < .001. ASSIST score explained an

additional 7.1% of the variance in BYAACQ scores, after controlling for agesrdur
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403  drinking, and age of drinking onsat’ = .07,F change (1, 497) = 55.96,< .001.

404 Atstep 5, GAD7 and PHQ-9 scores were entered in®model; this explained

405  39.2% of the variance in BYAACQ scorég8, 495) = 39.88p < .001. GAD-7 and

406 PHQ9 scores explained an additional 1.9% of the variance in BYAACQ scores, after
407  controllingsfor age, current drinking, age of drinking onset, and ASSIST stRfe;

408 .02,F change (2, 495) = 7.76,< .001. Finally, interaction itemseach of PHED

409 and GAD7 by each of the drinking indices — were included in the model. These items
410 did notsignificantly improve the modelR? = .003,F change (4, 491) = 0.6B,=

411 .644, and so were dropped from the final model. See Table 4 for coefficient details.
412  Discussion

413 This study investigated the psychometric properties of the BYAACQ and

414 examined if'current drinking and age of drinking onset predicted severityefsad

415 alcohol-related consequences in Australian university students. Our resuéstsugg
416 the BYAACQ is suitable for use with Australian samples. Importantlyalse found

417  both current drinking — captured in real-time using a smartphone app — and under-18
418 age of drinking onset categories predicted negative algelaied outcomes

419 assessed'using the BYAAGExafter controlling for the effects of chronological age,

420 otherdruguse, and symptoms of anxiety and depression.

421  BYAACQ psychometric properties

422 In‘our sample, BYAACQ mean score and range (7.53; 0-24) was consistent
423  with those reported in the United States (7.20-8.90; 0-22; Kahler et al., 2008; Napper
424  etal., 2015) and Australia (7.72; 0-24; Treeby and Bruno, 2012), but not Europe or
425  South Americd4.70-5.13; 0-19; Pilatti et al., 2014; Verster et al., 2009). Aside from
426  some notable exceptions, there was rough alignment in terms of progressive item
427  severity—expressed as item percent prevalence or as an IRT severity estimate

428 between. this'study drthose conducted elsewhere (Kahler et al., 2005, 2008; Pilatti et
429  al., 2024 Verster et al., 2009). Item 17 (I have had less energy or felt tiredydrow
430 was foundsto be much less severe and item 10 (I have driven a car) considerably more
431 severedhan reported in the United States. Progressive item severity differences across
432  studies setin diverse locations may be a reflection of legal and culturattiists

433  between countries that may themselves evolve over time. For instance, lalthoug

434  young people in Victoria (the state in which this study was conducted) can obtain a
435 driver’s license at 18, if they are caught driving with any alcohol in their system their

436 license will be cancelled and they will be disqualified from driving for up to six
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months; thisnight disincentivise and consequently reduce the prevalence of this
behaviour among young persons in this state as compared to elsewhere. Dnigk drivi

is now also considered the most dangerous and unacceptable of all driving behaviours
in this statgNieuwesteeg, 2012; Transport Accident Commission [TAC], 2016).

Only 4% ofVictorian drivers reported having driven when they knew or suspected
they were over the legal limit in 2016, whereas 14% reported having done so in 2001
(Mcintyre'etal.; 2011; TAC, 2016). Though the prevalence of drink driving was
higherin our sample (8.1%) as compared to the general population, it was still much
less than reported in BYAACQ validation studies conducted in the United States 10-
15 years ago (Kahler et al., 2005, 2008).

While several studies have provided evidence supporting the unidimensional
nature of the BYAACQ (Kahler et al., 2005, 2008; Pilatti et al., 2014; Verster et al.,
2009), our findings showed either a onetwo-factor solution could be applied to the
data.Our twofactor solution had several cross-loading items, however, and could not
be interpreted according to any theoretical underpinnings. Previous psyohomet
investigations of alcohol problem surveys have suggested two-factor solutions may
emergewhen items describing very serious consequences have low endorsement rates
(Hurlbutand Sher, 1992Dur IRT analysis showed items were characterised by
distinct severity estimates, though our range was not as broad as reported in previous
studiegKahler et al. 2005; Pilatti et al., 2014). Two items (21 and 24) fell just
outside the lower limit of the recommended infit range. As these items were at the
severe end of the alcohol consequences continuum, they still may nonetheless be
helpful'in identifying individuals with extreme alcohol intake problems.

There was no difference between the BYAACQ total score of men and
women, though both classical test and IRT analyses revealed differential item
functioning..According to the former, men were more likely than women to endorse a
numberofitems (5-7, 10, and 15). By contrasglyses utilising th®antelHaenszel
statisticidentified biases against both women (15) and men (17). Although several
studiessreport BYAACQ differential item functioning (Pilatti et al., 20¥erster et
al., 2009), the measure was originally developed to be free of significant gender bias
(Kahler et al., 2005). Since its inception, however, there has been considerable change
in the drinking habits of both men and women. In Australia, fdante, the
proportion of individuals drinking daily has been declining steadily since 2004; since

2013, however, this decrease has been driven by significant reductions in the alcohol
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intake of men, not women (AIHW, 2017). Worldwide, there is growing exiel¢he
problematic alcohol use and alcolelated harm maléemale gap is converging and

that this may be a function of greater and/or more consistent alcohol use among
young women (Slade et al., 2016). Alcohol consequences gquestionnaire outcomes are,
atleast in"part, a reflection of the alcohol use characteristics of the young persons
surveyed; as the latter changes over time, so too will the former.

BYAACQ), current drinking, and age of drinking onset

We found current alcohol consumption plus age of drinking onset together
accounted for 30.2% of the varianceaniverse alcohol use consequences after
controlling for chronological. Increases in both frequency of drinking and quantity
consumed on each drinking occasion were associated with iesieaBYAACQ
score. This'is consistent with research that has demonstrated links betviees var
alcohol consumption indices and BYAACQ score (Kahler et al., 2005, 2008; Napper
et al., 2015; Pearson and Hustad, 2017; Pilatti et al., 2014; Verster et al., 2009).
However, unlike previous studies that relied on retrospective summary measures of
drinkingsweassessed alcohol consumption in real-time using a smartphone app. This
methodihas been shown to elicit higher frequency and greater quantity of drinking
than‘retrospective measur@ulin et al., 2017; Monk et al., 2015; Poulton et al.,

2018). An.age of drinking onsetf less than 18 years was also associated with
increases in BYAACQ score. Compared to B8 drinking onset age, an age at first

drink of< 15 had a stronger positive impact on BYAACQ score than did a 16/17 age
of drinking onset. These findings are in keeping with a large body of evidence that
suggests individuals who commence drinking at earlier ages are moredikely t
experience negative alcolrelated outcomes, including AUD (Dawson et al., 2008;
Grant et al., 2001; Hingson et al., 2001, 2002, 2006; Hingson and Zha, 2009; Liang
and Chikritzhs, 2015).

Criticism of the age of drinking onset literature has alluded to the potential
confounding effects of an AUD/SUD family history, anxiety, and depression. As
such, we'sought to include these variables, as well as other drug use, in ouioregress
model. Preliminary analyses revealed no BYAACQ score differences as a function of
AUD/SUD family histay status (or as a function of sex); these variables were
therefore omitted from the model. Other drug use and symptoms of depression were
both significant predictors of severity of adverse alcohol use consequences; that i

increases in each of these variables were associated with increases in BYACQ score.
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Interestingly, other drug use accounted for a sizeable 7.1% of the varianeelisea
alcohol use consequences after controlling for other variables. Evidence suggests
tertiary students frequently combine drinking with the use of nonmedical prescript
and illicit drugs(McCabe, 2005; McCabe et al., 2005, 2006). Moreover, polydrug use
involving-aleohol and other drugs has previously been found to significantly increase
the risk of experiencing alcohotlated problem@vicCabe et al., 2006). Given the
contribution other drug use made to our model, this may be a useful marker — along
with current alcohol use and age at first drifloHdentifying tertiary students likely

to experience adverse alcohielated consequences. Interestingly, we found
symptoms of depression, but not anxiety, predicted adverse alebditeld outcomes.
This isconsistent with a recent study that showed a small but significant correlation
between depression symptomology — inftiven hopelessnessand BYAACQ score,

but no such link between symptoms of anxietf the anxiety sensitivity type and
BYAACQ score(Pearson and Hustad, 2017). Drinking to cope has been postulated as
mediating the relationship between negative affadtalcoholrelated problems
(Martens.et.al., 2008).

A limitation of this study pertains to our measurement of anxiety and
depression symptomology. We used relatively brief measures that did not allow for a
extensive.examination of the relationship between anxiety and depression
symptomology subtypes and alcohol use consequences. With regard to anxiety, for
instance, our measure did not include questions related to social anxiety, yes this ha
been implicated in severity of alcohol use consequences (Buckner and Heimberg,
2010). It might also have been useful to consider how drinking to cope might have
impacted our model. Additionally, future studies might seek to assess both adverse
alcohol.consequences and drinking in rigake. This might provide more deled
information.about the relationship between various drinking indices and proximal
negativeroutcomes. It might also reveal how specific consequences inform sabseque
drinkings

In"'sum, our examination of the psychometric properties of the BYAACQ
reveaeditis.a sound means of assessing adverse alcohol use consequences in
Australian samples. Given our findings, we also believetiea-measures of alcohol
intake, age of drinking onset, and other drug use together function as useful markers

for identifying tertiary students at risk of experiencing more severeineghinking
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outcomes. Tertiary institutions might consider using these markers to determine

provision of targeted prevention and/or early intervention programs.
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Figurel L egend

Screenshets.from the CNLab-A app. On opening, CNLab-A asks users if alcohol has
been consumed in the last 24 hours (A). Thereafter, participants are asked if they have
consumed alcohol since their last submissibtiey indicate- by pressing “No™-

that no drinking has occurred, the ay@m be closed. This serves to differentiate

between participants who have forgotten to upload data and those who have not been
drinking. If participants indicate drinking has occurreoly-pressing “Yes-images

of common alcoholic beverages (including beer, wine, cider/premix, spiritliqgue

and cocktail) are displayed (B). Participants then select the type of beverage
consumed by touching the appropriate image on the screen. They are required to
indicate quantity and size consumed for each beveragesimaple scroll option
menu.(C)..Alecohol content as a function of beverage type is prefilled. Particgrants
able torrepeat this process by tapping “Back” in order to add as many drink types as
required:Erroneously entered data can be deleted by swiping left. Prior to

submitting data, participants must also specify the start and end time of ihidimgir

again using,a scroll option menu (D). Data cannot be submitted more than 15 minutes
ahead of the current time or after more than 24 hours have elapsed in order to
circumvent potential forward and/or back fillinearticipants are able to either

report their drinking in separate sessions or they can leave the app open to the
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775  ‘drinks’ screen so as to record beverages as they are consumed. The later option

776  still allows participants to use other features on their phone. Participants can

777  access a history of their submission dates and times (but not their drinking data) via
778  the “History” button. At the conclusion of the experimental period, an automated

779  messge'thanks participants and gives them simple feedback regarding the number of
780 days they consumed alcohol, total standard drinks consumed, and average daily

781  consumption.
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782 Tablel
783  BYAACQItemPercent Prevalence as a Function of Total Sample (N = 893) and Male/Female Groups Plus Exploratory Factor Analysis Factor Loadings
Prevalence Onefactor Two-factorsolution
Total Female Male XZ p-value Solution Factor 1 §F) Factor 2 £F)
N =893 n=629 n=264 (SB)

1 While drinking, | have said or done 79.7 80.1 78.8 0.21 .650 .91 (.02) .91 (.03)
embarrassing things

2 | have had ajhangover (headache, 74.8 75.7 72.7 0.86 .354 .80 (.03) .85 (.04)
sick stomaeh)he morning after | had
been drinking

3 | have felt very sick to my stomach 68.4 63.8 66.7 0.53 465 .71 (.03) .89 (.05)
or thrown_up after drinking

17 | have had less energy or felt tired 61.8 61.0 57.2 3.39 .066 .64 (.03) .46 (.06)
because of mgrinking

8 When drinking, | have done 50.6 49.1 54.2 1.89 .169 .87 (.02) .92 (.03)
impulsive things that | regretted later

4 | often have ended up drinking on 40.3 40.7 39.4 0.13 717 .61 (.03) .47 (.06)
nights whenu had planned not to
drink

7 I have foundsthat | needed larger 37.8 35.8 42.8 3.91 .048 .62 (.03) .50 (.06)

amountswef alcohol to feel any effect,
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16

11

12

18

14

or that | could no longer get high or
drunk en‘the'amount that used to get
me hightor drunk

| have'takenfoolish risks when |
have been drinking

I've not been able to remember larg
stretches of time while drinking
heavily

| have feltbadly about myself
because of'my drinking

| have passed out from drinking

| have™not'gone to work or missed
classes-at’school because of drinking,
ahangover, or illness caused by
drinking

My drinking has gotten me into
sexual situations | later regretted
The quality of my work or
schoolworkhasuffered because of
my drinking

I have"become very rude, obnoxiou

37.3

36.5

34.4

32.6
29.5

27.7

20.5

19.3

34.5

35.6

35.5

29.3
28.9

26.7

21.0

18.1

This article is protected by copyright. All rights reserved

43.9

38.6

31.8

40.4
30.7

29.9

19.3

22.0

7.09

0.73

1.09

10.77
0.27

0.96

0.32

1.77

.008

.392

297

.001
.601

327

573

184

.82 (.02)

.76 (.02)

.71 (.03)

.72 (.03)
.68 (.03)

.77 (.03)

.75 (.03)

.70 (.03)

.84 (.03)

.79 (.04)

.58 (.06)

.69 .05)

.53 (.06)

81 (.04)

42 (.08)

.56 (.06)

26
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19
15

20

23

21

10

22

24

or insulting after drinking

| have often-found it difficult to limit
how much | drink

I have"spent'too much time drinking
I have woken up in an unexpected
place aftersheavy drinking

| have neglected my obligations to
family, work;,or school because of
drinking

My physical-appearance has been
harmed by my drinking

My drinking*has created problems
between-myself and my
boyfriend/girlfriend/spouse, parents,
or other'near relatives

| have driven a car when | knew | hi
too much to drink to drive safely

| have been everweight because of
drinking

| have felt like | needed a drink aftel

I'd gotten.up (that is, before

19.1

16.3
14.6

14.4

10.8

8.2

8.1

7.4

3.2

18.1

154
11.0

14.0

10.5

7.9

6.7

7.5

3.2

21.6

18.6
23.1

15.5

114

8.7

114

7.2

3.4

1.44

1.34
22.02

0.36

0.15

0.14

5.51

0.02

0.03

.230

247
<.001

.550

.701

.704

.019

.886

.860

.75 (.03)

.78 (.03)
.72 (.03)

.83 (.03)

.66 (.04)

.73 (.04)

.56 (.05)

.63 (.05)

58 (.07)

27

.60 (.07)

.49 (.08) 45 (.07)

.63 (.06)

.51 (.08) 49 (.07)
.74 (.08)

.59 (0.07)

42 (.08)
.90 (.05)
45 (.13)
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breakfast)
784  Tablel'tegend
785  Item numbers reflect original item number (Kahler et al., 2005); athfa@adings are significant pt< .05.
786 Table2
787  Rasch Modd Severity Estimates and Standard Errors, Mean Square Infit and Ouitfit Indices, and Log Transformed Mantel-Haenszel Coefficients for
788  BYAACQ Items (N = 893)

Mnsq DIF
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Severity SE @] M-H D p-value

estimate

1 While drinking, | have said or done embarrassin -2.02 0.09 0.66 0.48 0.73 .283
things

2 I have had a hangovéneadache, sick stomach) tl -1.78 0.07 0.78 0.64 0.94 133
morning‘after | had been drinking

3 I havedfelt very sick to my stomach or thrown up -1.51 0.08 0.89 0.97 0.76 193
after drinking

17 | have-had less energy or felt tired because of r  -1.26 0.08 1.02 0.90 1.14 033
drinking

8 When drinking, | have done impulsive things tha -0.85 0.08 0.77 0.65 -0.17 .799
regretted later

4 | often"have ended up drinking on nights when | -0.49 0.08 1.04 1.04 0.44 404
had planned not to drink

7 | have found that | needed larger amounts of -0.39 0.08 1.01 0.99 -0.54 .348

alcohol to feel any effect, or that | could no longer
get high or drunk on the amount that used to get

me high or drunk

5 | havetaken foolish risks when | have been -0.37 0.08 0.78 0.61 -0.95 .166
drinking
9 I've'net.been able to remember large stretches « -0.34 0.08 0.85 0.70 -0.03 961
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16

11

12

18

14

13

19
15

20

23

time while drinking heavily

| havefelt badly about myself because of my
drinking

| have"passedut from drinking

I have not gone to work or missed classes at scl

because’of drinking, a hangover, or iliness caused

by drinking

My drinking has gotten me into sexual situations
later regretted

The guality of my work or schoolwork has suffer
because of my drinking

| have“become very rude, obnoxious or insulting
after-drinking

I have often found it difficult to limit how much |
drink

| have spent too much time drinking

I have woken up in an unexpected place after
heawy drinking

| have neglected my obligations to family, work,
school because of drinking

My physical appearance has been harmed by m

-0.26

-0.19

-0.06

0.01

0.34

0.41

0.42

0.57
0.68

0.69

0.95
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0.08

0.07

0.07

0.07

0.07

0.07

0.07

0.07
0.07

0.07

0.06

0.90

0.88

0.90

0.82

0.77

0.80

0.75

0.69
0.73

0.63

0.74

0.81

0.76

0.82

0.66

0.62

0.66

0.53

0.54
0.49

0.41

0.51

0.93

-1.17

0.12

-0.06

0.64

-0.35

-0.26

-0.27
-2.13

-0.03

0.04

.105

.067

.847

925

323

.595

.698

708
.009

.964

.962
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790
791
792
793
794
795
796
797
798
799
800
801
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drinking

21 Mydrinking has created problems betwesyself 1.18 0.06 0.59 0.35 0.04 .969
and my boyfriend/girlfriend/spouse, parents, or
othermnear relatives

10 1have driven a car when | knew | had too much 1.19 0.06 0.70 0.69 -1.21 .196
drinkte-drive safely

22 | have been overweight becausalohking 1.26 0.06 0.67 0.50 0.34 713

24 | have felt like | needed a drink after I'd gotten u 1.82 0.06 0.52 0.52 0.08 .954
(that is;-before breakfast)

Table 2 L'egend

Item numbers; reflect original item number (Kahler et al., 2005). SE = sthedar. Mnsg = Mean square; | = infit; O = outfit. DIF = Differentiahi

functioning; MH D = Log transformed Mantdflaenszel coefficienf-values > .05 indicate no significant differences between the scores of

men/women.Bias against women.Bias against men.

This article is protected by copyright. All rights reserved



802
803

Table3

Descriptive Satistics for the App Sub-Sample (n = 504) Plus Correlations With BYAACQ Score

M (SD) Correlation
Age 21.69 (4.81) 19
Years of education 14.56 (2.03) .08
GAD-7 5.02 (5.15) 16
PHQ-9 6.19 (5.29) 19
AUDIT 8.10 (5.30) 67
ASSIST 8.33 (15.15) 42
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804
805
806
807

Percent days drinking 24.93 (18.62) 33
Total drinks 23.13 (24.06) 44
Drinks per drinking day 4.04 (3.03) 40
Hourly rate"ofintake 2.34 (2.17) .08
5/5+ intake 1.59 (2.04) AT
Table4

33

Unstandardised and Standardised Beta Values for the Hierarchical Multiple Regression Predicting Brief Young Adult Alcohol Consequences Questionnaire
Scores FromChronological Age, Depression (PHQ-9), Anxiety (GAD-7), Drug Use (ASS ST Excluding Alcohol), App-Derived Current Drinking Indices, and

Age at First Drink

Unstandardised Standardised
B SE B p Cl 95%

Model 1

Constant 3.25 1.05

Age 0.20 0.05 19 <.001 [0.11, 0.29]
Model 2

Constant -0.65 1.01

Age 0.19 0.04 .18 <.001 [0.11, 0.28]

Percent.drinking days 0.06 0.01 .20 <.001 [0.03, 0.08]

Drinks:per drinking day 0.64 0.07 .37 <.001 [0.50, 0.78]
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Model 3

Constant -2.08 1.03

Age 0.18 0.04 A7 <.001 [0.10, 0.27]
Percentdrinking days 0.05 0.01 .16 <.001 [0.02, 0.07]
Drinks per drinking day 0.58 0.07 .33 <.001 [0.44,0.71]
<15 age-at first drink (vs. 18) 3.47 0.55 .33 <.001 [2.38, 4.53]
16/17 age at first drink (vs. 18) 2.13 0.54 .20 <.001 [1.07, 3.20]

Model 4

Constant -1.42 0.98

Age 0.16 0.04 .15 <.001 [0.08, 0.24]
Percent drinking days 0.04 0.01 13 .001 [0.02, 0.06]
Drinks per drinking day 0.52 0.07 .30 <.001 [0.39, 0.64]
< 15-age at first drink (vs. 18) 2.64 0.53 .25 <.001 [1.59, 3.68]
16/17 age at first drink (v4.8) 1.85 0.52 A7 <.001 [0.83, 2.86]
ASSIST 0.10 0.01 .28 <.001 [0.07,0.12]

Model 5

Constant -2.69 1.02

Age 0.18 0.04 A7 <.001 [0.10, 0.26]
Percentdrinking days 0.04 0.01 13 .001 [0.02, 0.06]
Drinks per drinking day 0.54 0.07 31 <.001 [0.41, 0.67]
< 15"age at first drink (vs. 18) 2.49 0.53 .23 <.001 [1.45, 3.52]
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16/17 age at first drink (vs. 18) 1.73 0.51 .16 .001 [0.72, 2.73]
ASSIST 0.09 0.01 .25 <.001 [0.06, 0.11]
PHQ9 0.14 0.05 14 011 [0.03, 0.24]
GAD-7 0.01 0.05 .01 .894 [-0.10, 0.11]

808

809

810

811

812

813

814

815

816

817 Table4Legend

818 SE = standard error; Cl = confidence interval. Drinks refer to self-repaltethol consumption in Australian standard drinks (1 drink = 10 g alcohol).tAge a
819 first drink was dummy coded with 18 as baseline. GAD-7 = Generalised Anxiety Disorder screen;(8l = Patient Health Questionnaire; ASSIST = Alcohol,

820 Smoking and Substance Involvement Screen (excludes alcohol components).
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