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Abstract
Background and aims: Survey questions on usual quantity and frequency of alcohol consumption are regularly used in screening tools to identify drinkers requiring intervention.
The aim of this study was to measure age-based differences in quantity and frequency
of alcohol consumption on the Alcohol Use Disorders Identification Test (AUDIT) and
how this relates to the prediction of harmful or dependent drinking.
Design: Cross-sectional survey.
Setting: Australia.
Participants: Data were taken from 17 399 respondents who reported any alcohol consumption in the last year and were aged 18 and over from the 2016 National Drug Strategy

Household

Survey,

a

broadly

representative

cross-sectional

survey

on

substance use.
Measurement: Respondents were asked about their frequency of consumption, usual
quantity per occasion and the other items of the AUDIT.
Findings: In older drinkers, quantity per occasion [β = 0.53, 95% confidence interval (CI)
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= 0.43, 0.64 in 43–47-year-olds as an example] was a stronger predictor of dependence
than frequency per occasion (β = 0.24, 95% CI = 0.17, 0.31). In younger drinkers the
reverse was true, with frequency a stronger predictor (β = 0.54, 95% CI = 0.39, 0.69 in
23–27-year-olds) than quantity (β = 0.26, 95% CI = 0.18, 0.34 in 23–27-year-olds). Fre-
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quency of consumption was not a significant predictor of dependence in respondents
aged 73 years and over (β = −0.03, 95% CI = −0.08, 0.02). Similar patterns were found
when predicting harmful drinking. Despite this, as frequency of consumption increased
steadily with age, the question on frequency was responsible for at least 65% of AUDIT
scores in drinkers aged 53 years and over.
Conclusions: In younger drinkers, frequent drinking is more strongly linked to dependence and harmful drinking subscale scores on the Alcohol Use Disorders Identification
Test (AUDIT) than quantity per occasion, yet quantity per occasion has a stronger influence on the overall AUDIT score in this group. In older drinkers, frequency of consumption is not always a significant predictor of the AUDIT dependence subscale and is a
weak predictor of the harmful drinking subscale.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.
Addiction. 2022;1–7.

wileyonlinelibrary.com/journal/add

1

2

CALLINAN ET AL.

KEYWORDS

alcohol, alcohol consumption, alcohol dependence, AUDIT, harmful drinking, screening tools

I N T R O D U CT I O N

true, it is also possible that there might be other measures that
could more accurately identify those drinkers who do not age out

Alcohol is responsible for 2 and 7% of death and disability-adjusted

of these harmful drinking patterns and would thus benefit from

life years lost in women and men, respectively [1], and this burden

intervention.

falls substantially on people with an alcohol use disorder [2]. Reli-

There has been little research assessing the validity of the

able identification of those who may benefit from appropriate

AUDIT among age groups with widely varying patterns of drinking.

interventions is a vital part of reducing alcohol-related harms [3].

Using the dependence and harmful drinking subscales of the

Identification of possible alcohol use disorders often relies upon

AUDIT, it is possible to assess how quantity and frequency of con-

screening tools that can be administered by clinicians or other

sumption are related to dependent and/or harmful drinking and

health professionals. One of the most commonly used screening

whether this differs by age. This exploratory study will examine the

tools for harmful drinking and/or possible alcohol use disorder is

following:

the Alcohol Use Disorders Identification Test (AUDIT) [4, 5], which
is used around the world after being translated into at least 46 languages [6].

1. Estimate how average drinking frequency and quantity per drinking occasion vary by age.

The AUDIT was written to assess three constructs related to alco-

2. Test the predictive validity of average drinking frequency and usual

hol use disorders: three items on consumption, three that make up a

drinking quantity in predicting dependence as measured by the

dependence subscale and four that address adverse consequences of

AUDIT in age stratified groups.

harmful drinking [7]. There is evidence to suggest that the overall

3. Test the predictive validity of these constructs in predicting harm-

AUDIT score is a good screening tool for dependence [8] and that it

ful drinking as measured by these two subscales of the AUDIT in

can identify alcohol use disorders with excellent concurrent validity

age-stratified groups.

[9]. Much of the power of the AUDIT is derived from the first three

4. Calculate the relative contribution from the first two questions on

questions on consumption, typically referred to as the AUDIT-C. This

quantity and frequency to full AUDIT scores in each age group.

subscale asks about the frequency of drinking, the quantity consumed
per usual occasion and the frequency of risky drinking occasions in
the past year. A high proportion of the average AUDIT score comes

METHODS

from the AUDIT-C; 90% of the score from the 10-item AUDIT in a
Swedish study came from the AUDIT-C; this dropped to 71% if any-

Design

one with a full AUDIT score of less than eight was excluded [10].
Interestingly, Selin [10] found that the correlation between the

We used a cross-sectional correlational design using data from a sur-

AUDIT-C and the subscale on harmful drinking was only r = 0.49, indi-

vey broadly representative of the Australian population. Analyses

cating that these measures of consumption are not always the best

were not pre-registered and should thus be considered exploratory.

indicator of harmful drinking. Another study found that the frequency

This work was performed in line with the STROBE (Strengthening the

item in particular was a poor indicator of harmful drinking or depen-

Reporting of Observational Studies in Epidemiology) checklist, found

dence [11].

in Supporting information, Table S1.

Frequency per occasion has been found to rise with age, while
quantity per occasion decreases [12]. Despite these differences in
drinking patterns, the same screening tools are used for younger

Materials and sample

and older drinkers. This may have implications for the efficacy of
these tools at identifying genuinely problematic drinking. Heavier

The Australian National Drug Strategy Household Survey (NDSHS)

drinking occasions are more common in younger drinkers [12],

is a national, cross-sectional survey of alcohol and drug use pat-

meaning that their usual quantity per drinking occasion tends to be

terns, attitudes and behaviours conducted every 3 years. The cur-

higher. For example, many young people who drink heavily in their

rent study uses data from the 2016 wave [16], the most recent

youth cease this practice without needing treatment as they age;

wave which included all the questions from the AUDIT. The survey

this phenomenon has been referred to as ‘transient teenage drink-

was administered to a geographically stratified random sample of

ing’ [13] or a ‘teen transient false-positive’ [14] in those aged under

23 772 English-speaking Australians aged 14 years and above living

than 20 years, or ‘spontaneous remission’ [15] in those aged under

in private dwellings. In selected households with more than one eli-

40 years. Given this trend, it is possible that a high usual quantity

gible respondent, the person with the most recent birthday was

per occasion is not as clearly indicative of a need for intervention in

selected, with a response rate of 51.1% [16]. Respondents com-

young people the same way it might for an older drinker. If this is

pleted the surveys via either a paper form, which was administered
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via a drop-and-collect method, an on-line form or a computerassisted

telephone

interview

[16].

Respondents

aged

under

18 years (the legal drinking age in Australia) were excluded from
the current study, leaving 22 642 respondents. Respondents who
reported consuming no alcohol in the past 12 months were also
excluded, leaving 18 520 respondents. Finally, 6.05% of the sample
did not answer the questions on our two main variables of interest,
usual quantity per occasion and frequency of drinking occasions.
Both harmful drinking (t(18 062) = 4.84, P < 0.001) and dependence
(t(18 116) = 3.62, P < 0.001) subscores were lower in those who were
missing on this item compared with those who were included into
the study (among those who also answered the questions on each
subscale, respectively), indicating that the remaining sample may
have a slight over-representation of heavier drinkers. These respondents were excluded, leaving a final sample of 17 399 respondents

F I G U R E 1 Average number of drinking occasions per week
(frequency, left scale) and number of standard drinks per usual
occasion (quantity, right scale), with 95% confidence intervals, by age;
n = 17 399

(52.7% female) with a mean age of 49.96 [standard deviation (SD)
= 17.39]. Please note that there are also some respondents who
are removed from each analysis, including an outcome variable on
which they were missing; the dependence subscale (0.80%,
remaining n = 17 260), harmful drinking subscale (1.06%, remaining
n = 17 215) or the full AUDIT (7.46%, remaining n = 16 101). However, they have not been removed from analyses on which they
have no missing data—i.e. if a respondent is missing on the dependence subscale but not the harmful drinking subscale, they are
included in the analysis on harmful drinking. As above, those who
were missing on these outcome variables appeared to be lighter
drinkers than those in our final sample (t(17 397) = 16.12, P < 0.001)
based on their total volume of consumption (quantity × frequency).
A figure outlining the eligible and missing data in the study can be
found in Supporting information, Figure S1.

F I G U R E 2 Beta coefficients of standardized usual quantity and
frequency of drinking as predictors of the Alcohol Use Disorders
Identification Test (AUDIT) dependence subscale; n = 17 260

Measures
Predictor variables
Frequency of consumption
Respondents are asked how often they have consumed alcohol, with
multiple response options. The mid-point of each response option
(i.e. 2–3 days per week = 2.5 days per week) was used to calculate
the number of drinking occasions per year. This was then divided by
52 to gain drinking occasions per week. This was used for Figures 1–3.
3. The conversion of these response options to match those in the
first question of the AUDIT for Figure 4 is shown in Supporting information, Table S2.

Quantity per occasion

F I G U R E 3 Beta coefficients of standardized usual quantity and
frequency of drinking as predictors of the Alcohol Use Disorders
Identification Test (AUDIT) harmful drinking subscale; n = 17 215

This was taken from the item asking: ‘how many drinks containing
alcohol do you have on a typical day when you are drinking?’. The

Outcome variables

response is measured in standard drinks (10 g ethanol). This was used
for Figures 1–3. The conversion of these response options to match

AUDIT

those in the second question of the AUDIT for Figure 4 is shown in

The AUDIT [4] is a10-item scale with a score range of 0 to 40. The

Supporting information, Table S2.

items are not administered as a distinct scale in the NDSHS, but all
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Harms subscale
The summed total of items 7–10 of the AUDIT, with a possible score
range of 0–12, make up the harmful drinking subscale. Cronbach’s
alpha of the full scale is α = 0.60, indicating questionable, but not
unacceptable, reliability.

Age
Age was treated as a categorical variable, with respondents grouped
into 5-year age groups starting at age 18 (18–22, 23–27, etc. until
73+). These groups were chosen so that any gradual shifts in our
results over age can be observed while still ensuring a large sample
size in each age group. The size of each age group varied from 871 to
1774 respondents in the analysis in Figure 1, while in the subsample
analysis in Figure 4 the size of each age group was between 147 and
471.

Analysis
All analyses were completed using Stata version 15 [18]. Population
F I G U R E 4 Proportion of the full Alcohol Use Disorders
Identification Test (AUDIT) score that can be attributed to the
question on frequency (item 1) and usual quantity (item 2). (a) Includes
all participants (n = 16 101); (b) includes only those (n = 4159) who
had a total AUDIT score of 8 or more

weights were used in all analyses to ensure that estimates were as
representative of the Australian population as possible (benchmarks
were based on subpopulations defined by geography, age group and
gender). To address aim 1, the mean quantity and frequency of consumption within each age group was calculated. To address aims
2 and 3, beta coefficients from multiple regression models predicting
total subscale scores, stratified by age group, were estimated. To
enable comparisons of coefficients within each model, both the quan-

items are covered sufficiently for use [17]. All items have a refer-

tity and frequency variables were converted to Z-scores (mean = 0,

ence period of 1 year except for items 9 and 10, where respon-

SD = 1) before being entered as predictors. The outcome variables,

dents are asked to differentiate between experiences that occurred

harmful and dependence subscale totals, were also converted to Z-

in the past year or in their life-time. Items 1 (frequency) and 2 (usual

scores to enable comparisons between the age-stratified models.

quantity per occasion) are administered as described above. Item

Finally, the focus up to this point is on how the constructs of quantity

3, on risky single occasion drinking, also had to be derived from

and frequency related to AUDIT scores, so the more detailed, continu-

other questions in the NDSHS; this is described in full in Supporting

ous measures available in the NDSHS were used. For aim 4 the focus

information, Table S2. The other seven items from the AUDIT are

shifted to how the items on quantity and frequency worked in the

asked as they are in the original scale [4]. The authors of the scale

AUDIT, so for this analysis the corresponding item scores for these

recommended a cut-point of eight when wanting to focus upon

measures were used. The proportion of full AUDIT scores that came

those who would potentially be identified as being in need of inter-

from the questions on quantity and frequency [e.g. the score from

vention [7]—this cut-point is used here for the sensitivity analysis

question one (frequency) divided by the full AUDIT score] were calcu-

focusing upon heavier drinkers in Figure 4. The method used to cal-

lated and stratified by age for Figure 4. Finally, 95% confidence inter-

culate AUDIT scores from the items in the NDSHS survey, outlined

vals for all means, percentages and beta coefficients were calculated

in Supporting information, Table S2, is based on that used by

and included in all analyses.

O’Brien and colleagues [17]. Cronbach’s alpha of the full scale is
α = 0.80, indicating good reliability.

RE SU LT S
Dependence subscale
The summed total of items 4–6 of the AUDIT, with a possible score

In order to first establish the need to stratify analyses by age the mod-

range of 0–12, make up the dependence subscale. Cronbach’s alpha

erating effect of age on the relationship between the predictor vari-

of the full scale is α = 0.67, indicating questionable, but not unaccept-

ables (quantity and frequency of consumption) and the outcomes

able, reliability.

(dependence and harms subscale scores) regression models with
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age × predictor interactions were run. In all four models the interac-

quantity and frequency—approximately 20–22% each. The proportion

tion was significant (P < 0.001)—the coefficients from the models can

accounted for by frequency rose with age, while the proportion

be found in Supporting information, Table S3.

accounted for by usual quantity dropped with age.

Mean frequency of consumption and average quantity
per occasion by age

DI SCU SSION
The aim of this paper was to examine the reported usual quantity and

The mean number of drinking occasions per week and drinks per

frequency of alcohol consumption by age and how these variables

occasion, stratified by age, are shown in Figure 1. The number of

predict harmful or dependent drinking as measured by AUDIT sub-

drinks per occasion drops quickly from age 18 to 32 and then con-

scales. Overall, we found that young people drink more per occasion

tinues to drop steadily through the older age groups. Conversely, the

but they drink less often, while older drinkers drink more often, but

number of occasions per week rises steadily with the respondent’s

drink less when they do. Frequent drinking in young people is more

age.

strongly linked to dependence and harmful drinking subscale scores
than quantity per occasion, yet it is the quantity per occasion that
comprises more of the full AUDIT score in this group. Concurrently,

Predicting harmful drinking and dependence subscales
of the AUDIT with usual quantity and frequency of
consumption

frequency of consumption was not always a significant predictor of
the AUDIT dependence subscale and a weak predictor of the harmful
drinking subscale in older drinkers. This is a concern, because we also
found that the vast majority of an AUDIT score in this group comes

Coefficients from multiple regression models predicting the depen-

from the question on frequency of consumption.

dence subscale score from the AUDIT with usual quantity and fre-

Research on young people ‘ageing out’ of their heavy episodic

quency as standardized predictor variables, stratified by age, are

drinking [13–15] suggests that heavy episodic occasions are some-

shown in Figure 2. Using non-overlapping confidence intervals as an

thing that many younger drinkers can cease without intervention. In

indicator of significantly different beta coefficients, frequency of con-

line with this, we were able to establish that the usual amount con-

sumption was a better predictor of dependence subscale scores than

sumed per occasion is not a strong predictor of harmful or dependent

usual quantity consumed per occasion in respondents aged 18–27.

drinking in young people, at least cross-sectionally. Please note that

Conversely, quantity of consumption was a stronger predictor of the

this is not to say that there are not also young drinkers who will need

dependence subscale scores in respondents aged 43 and over.

help to decrease their consumption and could thus benefit from inter-

Figure 3 shows the results from the same analyses replicated for

vention. Rather, our results indicate that usual quantity per occasion

the harms subscale. Again, frequency of drinking was a better predic-

is not a good predictor of these drinkers, while frequency of drinking

tor of the harmful drinking subscale of the AUDIT than usual quantity

may be. Longitudinal research to test this hypothesis could lead to

consumed per occasion in respondents aged 27 and younger. In

work that more clearly identifies those younger drinkers in need of

respondents aged 43 and over, with the exception of drinkers aged

intervention. This is important, given the potential of early interven-

53–57, quantity per occasion was a better predictor of harmful drink-

tion to minimize problems in the longer term.

ing than frequency.

Conversely, among older drinkers in all but one of 5-year cohorts

Next, full AUDIT scores were calculated and the mean proportion

aged 48 and over, usual quantity per occasion was a stronger predic-

of the total score that could be accounted for by the first question

tor of both dependence and harmful drinking than frequency. Fre-

(frequency) and second question (usual quantity) of the scale was

quency of consumption has little predictive value for the dependence

calculated—these figures are shown in Figure 4a. As can be seen, the

or harm subscales of the AUDIT in older drinkers. Indeed, in drinkers

frequency question accounts for a high proportion of the total scale,

aged 73 and over the question on frequency of consumption was not

ranging from 37% in 18–22-year-olds to 87% in those aged 73 and

significantly related to dependence. This is of particular concern

over. Conversely, only 4% of the score from the oldest age group

because a very high proportion of AUDIT scores in older drinkers

came from the question on usual quantity of consumption, while 19%

comes from the one question on frequency of consumption, as high

of the score of 18–22-year-olds was accounted for by this question.

as 87%. This number drops significantly when those who did not meet

To check if this pattern was being primarily driven by those

any cut-points of concern are removed from the sample. However,

drinkers who did not score high enough to be considered worthy of

even then, nearly a third of the score on the AUDIT is coming from a

potential intervention, the same analysis was run again including only

question with very little predictive value for the rest of the scale. It

those with an AUDIT score of eight or higher. The proportion of the

may be that the question on frequency, that accounts for a high pro-

total score driven by these two questions dropped significantly; how-

portion of the total score while not being a strong predictor of the

ever, the basic pattern was similar. Older drinkers’ AUDIT scores were

rest of the scale, is impeding more accurate identification of older

still more driven by the question on frequency. Younger drinkers’

drinkers who could benefit from intervention. A focus on quantity per

scores (aged 18–22) were equally accounted for by both usual

occasion for this age group could be beneficial.
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The primary limitation of the current study is the low response
rates of the NDSHS. However, it is worth noting that the NDSHS’
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ommended. Finally, the AUDIT has been used in this study but questions on frequency of consumption in particular can be found in many
screening tools such as the Alcohol, Smoking and Substance Involvement Screening Test [21]—work regarding how age-based differences

RE FE RE NCE S
1.

in drinking patterns influence the likelihood of being identified in
other screening tools is also recommended.
Based on results from the current study, it appears that clinicians

2.

and those screening for alcohol use disorders might wish to look out
for young drinkers who are drinking like older people (frequently) and
older drinkers who are drinking like young people (more per occasion).

3.

Unfortunately, as it currently stands, screening tools such as the
AUDIT effectively do the opposite. Work replicating the findings here

4.

on longitudinal data sets would be worthwhile, followed by an agespecific investigation into how screening tools are scored and the
potential for different scoring rubrics by age. Indeed, we would like to

5.

stress that we are not positing that questions on the usual quantity
and frequency of consumption serve no purpose, but that it is instead
the interpretation of responses to these questions that could be
improved, particularly if the aim is to identify drinkers in need of inter-

6.
7.

vention. Alternatively, a minimum score on the dependence or harmful drinking subscale could be used in conjunction with the AUDIT-C,
as has been suggested elsewhere (e.g. [10]).
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