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Abstract

Introduction: Despite vulnerability to alcohol-related harms, women have his-
torically been under-represented in alcohol research. This study examined the
prevalence and characteristics of women who drink at very high-risk levels (11+
standard drinks monthly), factors associated with this consumption and compari-
sons with men.

Methods: Secondary analyses of 2019 National Drug Strategy Household Survey
data were undertaken. Significant differences by sex in the distribution of demo-
graphic and alcohol-related variables were explored using chi-squared and Mann-
Whitney U tests. Binary logistic regression examined factors associated with very
high-risk drinking.

Results: Very high-risk drinking was reported by 10.4% of men and 3.1% of
women. Compared to men, women were significantly younger with higher levels
of psychological distress/mental health conditions, and were more likely to be
unmarried. Both women and men engaged in a range of harm-minimisation strat-
egies. Odds of very high-risk drinking were significantly higher for respondents
who were male, younger, employed, lived in a regional/rural/remote area, psy-
chologically distressed, smoked and used illicit drugs. Interactions with sex indi-
cated that very high-risk drinking declined after the age of 24 for men compared
to 44 for women. Being married reduced the likelihood of very high-risk drinking
more greatly among women compared to men, while living in a major city
reduced the likelihood among men (and not women).

Discussion and Conclusions: Very high-risk drinking is not limited to
Australian men, and the women who drink at these levels have distinct profiles
and factors associated with consumption.
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HIGH-RISK DRINKING AMONG WOMEN AND MEN

1 | INTRODUCTION

Alcohol is a key contributor to the global burden of dis-
ease. More than 200 types of injuries and diseases have
been associated with alcohol consumption [1], and alco-
hol is responsible for 7.2% of all premature mortality
globally and 4.5% of the total burden of disease in
Australia [1, 2]. In 2019, a quarter of Australians drank at
levels that put them at risk of harm at least once a
month [3]. In addition, approximately 10% of current
Australian drinkers were likely to meet the criteria for
alcohol dependence [3] and there were over 75,000 treat-
ment episodes for alcohol use throughout the country [4].
Alcohol-related healthcare expenditure in Australia has
been estimated to cost up to $2.57 billion annually, with
non-healthcare costs attributable to alcohol exceeding $7
billion [5].

Both in Australia and internationally, fewer women
than men consume alcohol, and when they do drink
women drink less and exhibit patterns of heavy drinking
less often [1]. However, research indicates that women
are more likely than men to experience negative conse-
quences from a given level of alcohol consumption. Neu-
rochemical, hormonal, genetic and environmental factors
result in significant differences in the ways in which
women’s bodies absorb, distribute and metabolise alco-
hol [6]. Consequently, women typically become impaired
from alcohol at an earlier stage of drinking than men,
and are more likely to experience alcohol-related harms,
such as cognitive- and motor-impairment, accidents, sui-
cide, cancer, liver disease and heart disease, among
others [6].

Women’s alcohol consumption behaviours have also
undergone substantial changes in recent decades. In
2019, 17% of Australian women drank at levels that
placed them at risk of alcohol-related disease or injury at
least once a month, compared to 35% of men [3]. This
represents a substantial increase in women’s consump-
tion, and a continuing convergence in the consumption
patterns of women and men over time in multiple coun-
tries [7-9]. For example, daily alcohol consumption
among Australian women increased by 203% between
1950 and 1980, compared to just 6% among men [10].
Furthermore, there are indications that the COVID-19
pandemic has resulted in increased consumption, partic-
ularly among women [11, 12]. Correspondingly, women
are experiencing substantial alcohol-related harm. In
2018-2019, women accounted for 26,951 treatment epi-
sodes [13] and 31,477 hospital separations for alcohol use
in Australia [14]. More than 350 Australian women died
from alcohol-caused diseases in 2019 [15].

Despite this, women in the general population have
historically been under-represented in alcohol-related
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research [6]. In particular, research regarding women
who drink at very high levels is lacking, with the majority
of research not differentiating between those who drink
slightly above the official guidelines (i.e., 4 standard
drinks per day/10 per week [16]) and those who drink
well above these levels. This is an important oversight.
Compared to men, women who drink very heavily are
less likely to be identified in healthcare settings or
referred to treatment by their employer [17], and experi-
ence a range of barriers to accessing treatment (e.g., high
levels of stigma, concerns that children will be removed
from their care, risk of experiencing family violence,
financial and logistical difficulties) [18, 19]. As a result,
women may be less likely to engage with treatment pro-
grams or services than men [19-22]. Consequently, sam-
ples drawn from clinical settings may represent a
particularly motivated and/or high-risk population of
women while excluding those who are not engaged with
treatment services, but nonetheless at significant risk of
alcohol-related harm.

Research examining the characteristics of women
drinking at very high levels in the general population is
therefore imperative. A better understanding of the
demographic and health characteristics of this population
of drinkers, as well as their alcohol-related behaviours,
could assist healthcare practitioners to more readily iden-
tify women at risk of harm. Given the substantial health
consequences for women drinking at very high levels [6],
including the increased risk of developing future alcohol
use disorders [23], proactive screening, identification and
intervention is a priority for preventing the escalation of
individual and social harms. The current study therefore
sought to examine the characteristics and alcohol con-
sumption behaviours of women who drink at very high
levels. Specifically, it aimed to elucidate: (i) the number
and sociodemographic characteristics of women who
drink at very high-risk levels; (ii) their alcohol-related
behaviours; and (iii) the factors that predict heavy con-
sumption. It further aimed to examine the extent to
which these areas differ between women and men.

2 | METHODS

2.1 | Datasource

Secondary analyses were conducted on data from the 2019
National Drug Strategy Household Survey (NDSHS) [24].
The NDSHS is Australia’s largest data source on adults’
self-reported attitudes, opinions and behaviours regarding
alcohol, tobacco and other drugs. The sample was selected
using stratified, multistage random sampling and weight-
ing applied to ensure representativeness of the Australian
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population; full sampling and weighting details are avail-
able elsewhere [25]. In 2019, the NDSHS achieved a
response rate of 49.0% (total N = 22,274) [26]. All analyses
in the current study were limited to respondents aged
18 years and older (n = 8272 males and 10,406 females).

2.2 | Measures
221 | Health and demographic
characteristics

Demographic characteristics of interest were: sex (male/
female'), age, whether participants identified as Aboriginal
or Torres Strait Islander” (yes/no), marital status (unmar-
ried/married or de facto), number of dependent children
in household (none/1+), employment status (not in the
labour force/unemployed/employed), highest qualification
obtained (did not finish high school/year 12/certificate or
diploma/bachelor degree or higher), socioeconomic status
(quintiles coded as per the Socio-Economic Indexes for
Areas [27]) and rurality (major cities/regional, rural or
remote coded as per the Australian Statistical Geography
Standard [28]). Health-related variables included the
Kessler-10 scale of psychological distress [29], with response
categories collapsed into low-moderate and high-very high,
as well as smoking status (current smoker/non-smoker),
diagnosis or treatment for any mental health condition in
the past 12 months (yes/no) and any illicit drug use in the
past 12 months (yes/no).

2.2.2 | Alcohol consumption
The NDSHS asks participants to report on a range of mea-
sures related to their alcohol consumption, including how
often they have an alcoholic drink of any kind and the
number of standard drinks usually consumed per occasion.
All participants are subsequently coded as either abstainers,
those who drink less than the current Australian guide-
lines [16] and those who drink more than the guidelines
(full details of coding procedures are available else-
where [30]). The NDSHS also has an additional code for
those who drink ‘well in excess of the guidelines’, defined
as the consumption of 11 or more standard drinks on a sin-
gle occasion [31]. This latter code was utilised in the cur-
rent study as a measure of ‘very high-risk drinking’.
Respondents were accordingly categorised in the current
analyses as those who drank at these levels at least once
per month (very high-risk) and those who consumed alco-
hol at lower levels or abstained (lower risk).

Survey participants were further asked to report the
age at which they had their first full serve of alcohol,

the alcohol beverage type that they drink most often and
the location where they usually drink alcohol. The 13 bev-
erage type options provided were collapsed into five cate-
gories used in the current analyses: wine, beer, pre-mixed
drinks, bottled spirits/liqueurs and cider. Eleven drinking
locations were provided in the survey with respondents
able to select all that applied. The six most common loca-
tions were included in the current study (home/partner’s
home, friend’s house, a party at someone’s house, raves/
dance parties, restaurants/cafes and licensed premises).

Two proxy measures of ‘problematic’ drinking were
included: whether in the past 3 months (i) participants
had unsuccessfully tried to cut down, control or stop
drinking; and (ii) whether anyone had expressed concern
about their drinking (yes/no). Finally, participants were
asked what sort of drinker they would consider them-
selves: non, ex, occasional, light, social, heavy or binge.
For the current study, these categories were collapsed
into non-drinkers, ex-drinkers, occasional/light drinkers,
social drinkers and heavy/binge drinkers.

2.2.3 | Harm minimisation strategies
Participants were asked to indicate whether they had under-
taken any of the following activities during the past
12 months: reduced the amount of alcohol they drink at any
one time; reduced the number of times they drink; switched
to drinking more low-alcohol drinks than they used to;
and/or changed their main drink. They were further asked
to indicate their reason(s) for doing so (health, lifestyle,
social, pregnant/breastfeeding, taste/enjoyment, drink-
driving regulations, financial, adult/parent pressure, peer
pressure and price increases). Finally, participants were
asked to indicate the frequency with which they undertake
a range of harm minimisation strategies when drinking alco-
hol on a 5-point Likert scale from always to never. Those
who selected ‘always’ or ‘most of the time’ were included in
the current analyses. The harm minimisation strategies
were: counting the number of drinks; deliberately alternat-
ing between alcoholic and non-alcoholic drinks; making a
point of eating while consuming alcohol; quenching thirst
by having a non-alcoholic drink before having alcohol; only
drinking low-alcohol drinks; limiting the number of drinks
consumed in an evening (e.g., when driving) and refusing
an offered alcoholic drink when it is unwanted.

2.2.4 | Alcohol-related harms

Participants were asked how harmful or beneficial they
perceived their current alcohol consumption to be for
their health: very harmful, somewhat harmful, neither
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harmful nor beneficial, somewhat beneficial, very benefi-
cial and don’t know. For the purposes of the current ana-
lyses, these options were collapsed into harmful, neither
harmful nor beneficial and beneficial (with those select-
ing ‘don’t know’ excluded). Participants also recorded
whether someone else had been injured due to their
drinking, whether they had been verbally abused or put
in fear by someone under the influence of alcohol in the
past 12 months, and the perpetrator of that incident (rela-
tive, spouse, friend or stranger).

2.3 | Analyses

Analyses were conducted in IBM spss Statistics v27 and
stata v18 for logistic regression models. spss Complex
Samples procedures and staTa ‘svy’ commands were used
to account for survey sampling and weighting. Signifi-
cance levels for all tests were set at p < 0.05. Listwise
deletion was used with cases containing complete data
on the relevant variables.

Exploratory analyses using Crosstabs were undertaken
to examine the distribution of variables. Chi-squared ana-
lyses tested for significant differences between men and
women for categorical variables. Tests of normality indi-
cated that continuous variables (current age and age of
initiation of alcohol use) were non-normally distributed.
Differences between men and women for these variables
were therefore assessed with Mann-Whitney U tests.

Two multivariable logistic regression models were
first undertaken to explore relevant demographic and
health variables significantly associated with very high-
risk drinking in gender-stratified groups. In order to
inform the predictor variables included in the models, a
series of chi-squared tests (not shown in tables) exam-
ined associations between personal characteristics
(i.e., age, marital status, whether identify as Aboriginal
or Torres Strait Islander, whether have dependent
children, educational attainment, employment status,
socioeconomic status, rurality, psychological distress,
smoking status and illicit drug use) and the outcome
measure of very high-risk drinking separately for men
and for women. Variables with significant associations
were then entered simultaneously in the respective mul-
tivariable binary logistic regression models for men and
women. The final multivariable model for men used
nine predictors (age, marital status, Indigenous status,
employment status, socioeconomic status, rurality, psy-
chological distress, smoking status and illicit drug use)
and the model for women used eight (age, marital sta-
tus, Indigenous status, number of dependents, employ-
ment status, psychological distress, smoking status and
illicit drug use).

In order to assess the role of sex in the relationship
between personal characteristics and very high-risk drink-
ing, a third fully adjusted model, including interaction
terms with sex was conducted, containing both male and
female participants. Individual predictor variables were
selected using the same process as above (i.e., chi-squared
tests of the association between potential predictors and
the outcome measure among the whole sample of women
and men) and resulted in the inclusion of nine individual
predictors: sex, age, marital status, Indigenous status,
employment status, rurality, psychological distress, smok-
ing status and illicit drug use. Potential interaction terms
between sex and health/demographic characteristics® were
also tested for significance in separate regression models
which included the other previously selected individual
predictor variables. Five interaction terms (age x sex, mar-
ital status x sex, rurality x sex, smoking status x sex and
illicit drug use x sex) were significant in their respective
analyses and included in the final model. To assist inter-
pretation of interaction terms significant in the final
model, graphs of predicted margins were generated (using
STATA’S ‘marginsplot’ command).

3 | RESULTS

3.1 | Sample characteristics

Among adult women in the current sample, 3.1%
reported drinking 11 or more standard drinks on a single
occasion at least monthly. This corresponds to 309,182
individuals when data is weighted to be representative of
the total Australian population (non-weighted N = 312).
By contrast, 10.4% or 975,889 men reported drinking at
these levels (non-weighted N = 765).

Women who drank at very high-risk levels had a
median age of 36 years and were typically unmarried
(63.6%, 95% confidence interval [CI] = 56.8-69.9) with no
dependents (66.4%, 95% CI = 59.4-72.7). Most were
employed (71.3%, 95% CI = 64.2-77.5) and lived in major
cities (71.7%, 95% CI = 65.4-77.2). Socioeconomic status
was relatively evenly distributed throughout the sample.
Approximately one-quarter (26.5%, 95% CI = 20.6-33.4)
had obtained a Bachelor’s Degree or higher, although a
substantial minority (16.2%, 95% CI = 11.9-21.8) had not
finished high school. Most reported low-moderate levels
of psychological distress (64.5%, 95% CI = 57.5-71.0), but
almost half (41.2%, 95% CI = 34.5-48.3) had been diag-
nosed with or treated for a mental health condition in the
past 12 months. More than half (53.3%, 95% CI = 46.3-
60.3) reported that they had used an illicit drug at least
once in the past year and 40.8% (95% CI = 34.2-47.8)
smoked tobacco (Table 1).
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TABLE 1 Demographic and health characteristics of men® and women® who drink at very high-risk levels.

Characteristic Men % (95% CI) Women % (95% CI)  Sig
Age, years Median (range) 39.0 (66) 36.0 (66) U = 105,901, p < 0.01
Marital status Unmarried 49.8 (45.2-54.3) 63.6 (56.8-69.9) x> (1,751) = 15.1, p < 0.01
Married/de facto 50.2 (45.7-54.8) 36.4 (30.1-43.2)
Number of dependent 0 66.4 (61.9-70.6) 66.4 (59.4-72.7) x> (1,751) =0, p = 0.99
children 1+ 33.6(29.4-38.1)  33.6 (27.3-40.6)

Employment status

Highest qualification

SEIFA

Remoteness

Psychological distress (K10)

Diagnosed with/treated for
mental health condition

Smoking status

Past 12-month illicit drug use

Not in the labour force

Unemployed
Employed

Did not finish high school

Year 12

Certificate or Diploma

Bachelor Degree+

Lowest

2

3

4

Highest
Regional/remote
Major cities
Low - moderate
High - very high
Yes

No

Current smoker
Non-smoker
Yes

No

13.6 (10.9-16.9)
7.1 (5.0-9.9)
79.3 (75.5-82.6)
17.7 (14.5-21.4)
23.0 (19.2-27.2)
37.3 (33.2-41.5)
22.0 (18.7-25.8)
19.0 (15.6-22.9)
23.7 (19.7-28.2)
20.2 (16.4-24.6)
18.7 (15.1-23.0)
18.5 (15.1-22.4)
35.3 (31.5-39.3)
64.7 (60.7-68.5)
79.6 (75.8-82.9)
20.4 (17.1-24.2)
19.3 (16.2-22.9)
80.7 (77.1-83.8)
36.1 (32.1-40.3)
63.9 (59.7-67.9)
51.6 (47.3-55.8)
48.4 (44.2-52.7)

19.4 (14.3-25.8)
9.3 (6.0-14.1)
71.3 (64.2-77.5)
16.2 (11.9-21.8)
20.7 (15.2-27.5)
36.6 (29.7-44.1)
26.5 (20.6-33.4)
23.5 (18.1-29.9)
17.3 (12.2-24.1)
21.5 (16.0-28.2)
18.8 (13.7-25.2)
18.9 (13.9-25.3)
28.3 (22.8-34.6)
71.7 (65.4-77.2)
64.5 (57.5-71.0)
35.5 (29.0-42.5)
41.2 (34.5-48.3)
58.8 (51.7-65.5)
40.8 (34.2-47.8)
59.2 (52.2-65.8)
53.3 (46.3-60.3)
46.7 (39.7-53.7)

x> (2, 1496.6) = 6.6, p = 0.09

x> (3,224.6) = 2.2, p = 0.65

x> (4,2977.2) = 5.7, p = 0.37

x> (1,751) = 4.23, p = 0.06

x> (1, 751) = 24.3, p < 0.01

x> (1,751) = 49.1, p < 0.01

x> (1,751) = 1.9, p = 0.24

x> (1,751) = 0.2, p = 0.68

Abbreviations: CI, confidence interval; K10, Kessler Psychological Distress Scale; SEIFA, Socio-Economic Indexes for Areas.

#Raw n = 765; weighted n = 975,889. All reported percentages use weighted data.
PRaw n = 312; weighted n = 309,182. All reported percentages use weighted data.

Compared to men who drank at very high-risk levels,
women were significantly (p < 0.05) younger and were
more likely to be unmarried. Women who drank at very
high-risk levels additionally had significantly higher
levels of psychological distress and mental health condi-
tions than men (Table 1).

3.2 | Alcohol consumption

Women reported that they typically began drinking alco-
hol at 16 years of age, and currently were most likely to
drink wine in their own homes. Approximately a quarter
had unsuccessfully attempted to reduce their consumption

in the past 3 months (28.2%, 95% CI = 22.6-34.6) and/or
had someone express concern about their drinking (25.3%,
95% CI = 19.9-31.7). The largest proportion of the sample
(37.4%, 95% CI = 30.8-44.4) identified as ‘social drinkers’.
When compared with men, significant (p < 0.05) differ-
ences were found in preferred beverage type and self-
categorisation (Table 2).

3.3 | Alcohol-related harms and harm
minimisation

The majority of the sample (56.8%, 95% CI = 49.0-64.2)
considered their drinking to be harmful. Few reported
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TABLE 2 Alcohol consumption behaviours of men® and women® who drink at very high-risk levels.

WILEYL ™

Men % Women %
Alcohol consumption patterns (95% CI) (95% CI) Sig
Age of initiation Median (range) 15.0 (28) 16.0 (25) U = 111,565, p = 0.10
Main beverage type Wine 12.0 (9.6-15.0) 38.0 (31.3-45.2) x> (4,2973.7) = 166.7, p < 0.01
Beer 63.1 (58.7-67.2) 18.3 (13.7-24.0)

Usual drinking location®

Unsuccessfully tried to
reduce drinking in past
3 months

Others expressed concern
about drinking

Self-categorisation

Pre-mixed drinks

Bottled spirits and
liqueurs

Cider

Home

Friend’s house
House party
Raves/dance parties
Restaurants/cafes
Licensed premises
Yes

No

Yes

No

Non drinker

Ex drinker

Occasional or light drinker
Social drinker

Heavy or binge drinker

7.4 (5.4-10.2)
15.7 (12.7-19.3)

1.7 (0.9-3.3)
83.2 (79.4-86.3)
56.4 (52.2-60.5)
51.2 (47.0-55.4)
16.3 (13.3-19.9)
44.6 (40.3-48.9)
64.7 (60.5-68.7)
23.9 (20.6-27.6)
76.1 (72.4-79.4)

27.3 (23.6-31.3)
72.7 (68.7-76.4)
0.9 (0.4-1.8)
1.0 (0.4-2.1)
23.2(19.7-27.0)
43.2 (38.9-47.6)
31.8 (28.0-35.9)

17.1 (11.7-24.4)
22.0 (16.3-29.0)

4.6 (2.2-9.0)
82.1 (74.9-87.6)
63.6 (56.7-70.0)
47.7 (40.7-54.8)
18.0 (12.9-24.7)
47.8 (40.7-55.0)
63.9 (56.9-70.3)
28.2 (22.6-34.6)
71.8 (65.4-77.4)

25.3 (19.9-31.7)
74.7 (68.3-80.1)
2.7 (1.0-6.9)
1.0 (0.4-2.1)
23.2 (19.7-27.0)
37.4 (30.8-44.4)
27.0 (21.4-33.3)

x> (1,751) = 0.1, p = 0.77
x> (1,751) =4, p = 0.08

x> (1,751) = 0.9, p = 0.42
x> (1,751) = 0.4, p = 0.61
x> (1,751) = 0.8, p = 0.44
x> (1,751)=0,p = 0.85

x> (1,751) =1.9,p = 0.21

x> (1,751) = 0.4, p = 0.59

x> (4,2970.6) = 19.2, p = 0.01

Abbreviations: CI, confidence interval.

“Raw n = 765; weighted n = 975,889. All reported percentages use weighted data.
PRaw n = 312; weighted n = 309,182. All reported percentages use weighted data.

“Analyses performed individually as survey respondents could select more than one option.

that someone else had been injured as a consequence of
their drinking (4.2%, 95% CI = 2.3-7.5), but higher rates
were seen for women’s own experiences of alcohol-
related verbal abuse (34.9%, 95% CI = 28.5-41.9) and
being put in fear by someone under the influence of alco-
hol (27.5%, 95% CI = 21.2-34.7). Men differed signifi-
cantly (p < 0.05) from women in their experience of
being put in fear (reported by only 12.7% of men, 95%
CI = 9.9-16.2) and who perpetrated the alcohol-related
abuse. Women were more likely to be verbally abused by
a relative or spouse, while men were more likely to be
verbally abused by a stranger. Similarly, women were
more likely to be put in fear by a spouse, while men
were typically put in fear by a stranger (Table 3).

Harm minimisation strategies were relatively common
among women, particularly limiting the number of drinks
consumed on a particular occasion (50.9%, 95% CI = 43.6—
58.1) and eating while consuming alcohol (43.9%, 95%

CI = 37.0-51.0). More than a third of women reported that
they had reduced the amount (38.1%, 95% CI = 31.4-45.3)
or frequency (35.7%, 95% CI = 29.1-42.9) of consumption in
the past year, most commonly for health reasons (Table 4).

3.4 | Factors associated with very high-
risk consumption

The gender-stratified analysis found that for women, very
high-risk drinking (compared to lower-risk drinking) was
significantly associated with being younger, being
unmarried, having no dependents, having very high psy-
chological distress, smoking and using illicit drugs.
Among men, significant variables were: younger age,
living in areas of higher socioeconomic status, regional
or remote area residence, smoking and illicit drug use
(Table 5).
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TABLE 3 Alcohol-related harms experienced by men® and women® who drink at very high-risk levels.

KOSTADINOV ET AL.

Alcohol-related harms

Men %
(95% CI)

Women %
(95% CI)

Sig

Perceived harmfulness of
consumption

Has someone else been
injured because of your
drinking?

Experienced alcohol-related
verbal abuse

Perpetrator of alcohol-
related verbal abuse

Put in fear

Perpetrator of being put in
fear

Harmful

Neither harmful nor
beneficial

Beneficial
Yes
No

Yes
No

Parent, child, sibling or other
relative

Current or ex-spouse, partner
or boy/girlfriend

Friend, work/school mate,
flat/house mate or other
known person

A stranger

Yes

No

A parent, child, sibling or
other relative

A current or ex-spouse,
partner or boy/girlfriend

A friend, work/school mate,
flat/house mate or other
known person

A stranger

52.6 (48.0-57.2)
36.4 (32.1-40.9)

11.0 (8.6-14.0)
4.7 (3.3-6.6)
95.3 (93.4-96.7)

33.7 (29.5-38.3)
66.3 (61.7-70.5)
7.0 (4.2-11.5)

13.2 (9.0-18.8)

35.1 (28.0-43.0)

64.8 (57.2-71.8)

12.7 (9.9-16.2)

87.3 (83.8-90.1)
6.2 (2.4-15.1)

4.3 (1.6-10.9)

26.7 (16.1-40.9)

82.1 (71.1-89.5)

56.8 (49.0-64.2)
32.6 (25.7-40.4)

10.6 (6.8-16.3)
4.2 (2.3-7.5)
95.8 (92.5-97.7)

34.9 (28.5-41.9)
65.1 (58.1-71.5)
16.6 (9.3-28.0)

37.1 (26.9-48.7)

35.8 (25.2-48.0)

38.6 (28.0-50.3)

27.5(21.2-34.7)

72.5 (65.3-78.8)
9.2 (4.4-18.3)

16.2 (9.2-27.0)

38.9 (25.7-54.0)

62.5 (48.2-74.9)

x*(2,1491.7) = 1.3, p = 0.64

x> (1,751) = 0.1, p = 0.77

x> (1,751) = 0.1, p = 0.77

x> (1,751) = 6.8, p = 0.03

x> (1, 751) = 23.6, p < 0.01

x> (1,751) =0, p = 0.93

x> (1,751) = 18, p < 0.01
x> (1,751) = 29.2, p < 0.01

x> (1,751) = 0.5, p = 0.52
x> (1,751) = 6.3, p = 0.01

x> (1,751) = 2.6, p = 0.22

x> (1,751) = 7.4, p = 0.02

Abbreviation: CI, confidence interval.

“Raw n = 765; weighted n = 975,889. All reported percentages use weighted data.
PRaw n = 312; weighted n = 309,182. All reported percentages use weighted data.

In the fully adjusted model containing both men and
women as well as interaction terms with sex, significant
individual predictors of very high-risk drinking were
being younger (i.e., all older age groups had lower odds
of very high-risk drinking than 18- to 24-year-olds), being
employed, living in a regional or remote area, having
higher levels of psychological distress, smoking, using
illicit drugs and being male (Table 6).

Sex was found to interact significantly at p < 0.05 in
the fully adjusted model with age, marital status, rurality
and smoking. Specifically, steep declines in the likelihood
of very high-risk drinking were seen among men after
the age of 24 (and again after 54). By contrast, steep
declines were only seen among women after age 44. Like-
lihood of very high-risk drinking also declined to a
greater degree with marriage among women than men.
Place of residence (rural vs. metropolitan) did not impact

very high-risk drinking among women, but men who
lived in rural areas were more likely to drink at very
high-risk levels than their metropolitan counterparts.
Finally, the significant smoking x sex interaction
(p =0.01) graph of predictive margins showed similar
slopes for both women and men. Subsequent investiga-
tive analyses found non-parallel slopes for women and
men when the main effects for smoking and sex were
only included in the model (data not shown), indicating
that other main effects likely obscured the interaction in
the fully adjusted model (Supporting Information, S1).

4 | DISCUSSION

The current study is the first to profile the alcohol-related
behaviours of Australian women in the general
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TABLE 4 Harm minimisation strategies utilised by men® and women® who drink at very high-risk levels.

Harm minimisation strategies

Men %
(95% CI)

Women %
(95% CI)

Sig

In the last 12 months, have Reduced the amount of alcohol
you ... you drink at any one time?

Reduced the number of times you
drink?

Switched to drinking more
low-alcoholic drinks than you
used to?

Changed your main drink?
Health
Lifestyle

Reasons for doing the above

Social
Pregnant/breastfeeding
Taste/enjoyment

Drink driving regulations
Financial

Adult/parent pressure
Peer pressure

Price increases

When drinking, ‘always’ or Count the number of drinks

‘most of the time” ... Deliberately alternate between

alcoholic and non-alcoholic
drinks

Make a point of eating while
drinking

Quench your thirst by having a
non-alcoholic drink before
having alcohol

Only drink low-alcohol drinks

Limit the number of drinks you
have in an evening

Refuse an alcoholic drink you are
offered because you really don’t
want it

34.7 (30.9-38.8)

36.2 (32.3-40.3)

7.4 (5.6-9.7)

6.4 (4.5-9.0)
58.2 (52.6-63.6)
44.2 (38.8-49.8)
26.9 (22.1-32.4)

0.3 (0.0-1.8)

8.5 (6.0-11.8)
13.1(9.9-17.2)
23.5 (18.7-29.1)

4.7 (2.8-7.9)

2.2 (1.0-4.7)

9.3 (6.7-12.7)
31.3 (27.5-35.4)

7.4 (5.4-9.9)

41.8 (37.6-46.2)

21.3 (18.0-24.9)

4.6 (3.3-6.3)

55.5 (51.1-59.7)

32.5 (28.6-36.7)

38.1 (31.4-45.3)

35.7 (29.1-42.9)

5.0 (2.9-8.6)

7.7 (4.7-12.3)
58.6 (49.1-67.5)
47.1 (37.5-57.0)
39.3 (30.3-49.2)

6.1 (2.7-13.0)

8.6 (4.8-14.7)

8.5 (4.6-15.0)
26.4 (17.8-37.3)

3.5(1.6-7.8)

3.9(1.6-9.2)

4.3 (1.9-9.7)
26.6 (20.8-33.3)

9.9 (6.5-14.6)

43.9 (37.0-51.0)

27.6 (21.9-34.2)

4.4 (2.5-7.8)

50.9 (43.6-58.1)

37.3 (30.4-44.7)

x> (1,751) =1,p = 0.41
x> (1,751) =0, p = 0.89

x> (1,751) = 1.8, p = 0.21

x> (1,751) = 0.5,p = 0.54
x> (1,751) =0, p = 0.93
x> (1,751) = 0.4, p = 0.61
x> (1,751) = 8.2, p = 0.02
x> (1,751) = 22.7, p < 0.01
x> (1,751) =0, p = 0.97
x*(1,751) =2.2,p=0.18
x> (1,751) = 0.5, p = 0.60
x> (1,751) = 0.4, p = 0.55
x> (1,751) = 1.2, p = 0.33
x> (1,751) = 3.7,p = 0.08
x> (1,751) =2,p =0.22
x> (1,751) = 1.6, p = 0.25

x> (1,751) = 0.3, p = 0.63
x> (1,751) = 4.4, p = 0.07
x*>(1,751) =0,p = 0.93

x> (1,751) = 1.6, p = 0.28

x> (1,751) = 1.9, p = 0.25

Abbreviation: CI, confidence interval.

“Raw n = 765; weighted n = 975,889. All reported percentages use weighted data.
"Raw n = 312; weighted n = 309,182. All reported percentages use weighted data.

population who drink at very high-risk levels. As
expected and consistent with previously published
national data [31], a greater proportion of men were
found to consume alcohol at very high-risk levels than
women. Nevertheless, results indicate that a large abso-
lute number of Australian women are also drinking at
very high rates. Furthermore, the characteristics of
these women appear to be different from their male
counterparts in a number of respects. Specifically,
women are more likely to be younger, unmarried,

experience high to very high psychological distress, and
have a mental health condition compared to men who
drink at similar levels. Healthcare provision has a long
history of catering specifically to men with little con-
sideration given to the important biological and socio-
logical ways in which women may differ [32-34]. It is
imperative that the alcohol field does not fall into this
trap, and that health promotion initiatives and treat-
ment programs are cognisant of the unique characteris-
tics of women.
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KOSTADINOV ET AL.
TABLE 5 Factors that predict very high-risk (compared to lower risk) drinking among men® and women.”
Men Women
95% CI 95% CI
P OR Lower Upper P OR Lower Upper

Age (RC: 18-24), years <0.001 <0.001

25-34 0.68 0.49 0.96 0.94 0.55 1.60

35-44 0.61 0.42 0.87 0.98 0.56 1.71

45-54 0.59 0.41 0.85 0.45 0.24 0.83

55-64 0.44 0.30 0.64 0.18 0.08 0.39

65+ 0.12 0.07 0.19 0.17 0.08 0.37
Marital status (RC: married) 0.56 0.02

Unmarried 1.07 0.85 1.35 1.54 1.06 2.24
Indigenous status (RC: not Indigenous) 0.82 0.72

Indigenous 0.93 0.49 1.75 1.13 0.58 2.18
Dependents (RC: 1+) - 0.004

No dependents 1.79 1.21 2.64
Employment status (RC: Employed) 0.12 0.12

Unemployed/not in the labour force 0.81 0.61 1.06 0.73 0.50 1.08
Socioeconomic status (RC: Lowest) 0.02 -

2 1.66 1.22 2.27

3 1.42 1.02 1.96

4 1.22 0.87 1.71

Highest 1.42 1.02 1.97
Rurality (RC: Major cities) <0.001 -

Regional/remote 1.79 1.44 2.22
Psychological distress (RC: low-moderate) 0.06 0.03

High-very high 1.34 0.99 1.80 1.53 1.04 2.26
Smoking status (RC: non-smoker) <0.001 <0.001

Smoker 1.66 1.30 2.13 2.79 1.92 4.06
Illicit drug use (RC: none) <0.001 <0.001

Yes—in past year 3.69 2.94 4.63 3.74 2.59 541

Abbreviations: CI, confidence interval; OR, odds ratio; RC, reference category; —, term not significant in univariate analysis and not included in multivariable

model.

“Raw n = 8579; weighted n = 8,493,577. Analyses conducted using weighted data.
"Raw n = 9898; weighted n = 8,042,292. Analyses conducted using weighted data.

As for men, women were found to typically drink in
their own homes, although consumption at friends’
houses and licensed premises was also common. It is pos-
sible that women who drink at very high-risk levels are
doing so at home in order to save money (noting that
women are disproportionately vulnerable to financial
hardship [35]), and/or in order to cope with the high
rates of psychological distress and mental health con-
cerns found among this group (rather than in the context
of a social event). However, these explanations must nec-
essarily be speculative given the lack of data in the

NDSHS regarding drinking motivations. In general, there
is a relative paucity of literature concerning gender differ-
ences in drinking motivations among heavy drinking
adults in the general population. Establishing the precise
factors that motivate women to drink heavily would pro-
vide important data to inform the development of inter-
ventions and health promotion activities.

In terms of preferred beverage type among those who
drank at very high-risk levels, women typically drank
wine, while men usually consumed beer. This is consis-
tent with population groups who drink at low-risk
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TABLE 6 Factors that predict very high-risk (compared to lower risk) drinking among the full sample.*

lDruggnd

WILEYL ™"

95% CI
P OR Lower Upper

Sex (RC: men) <0.001

Women 0.21 0.11 0.37
Age (RC: 18-24), years

25-34 <0.001 0.67 0.48 0.94

35-44 0.59 0.41 0.86

45-54 0.59 0.41 0.84

55-64 0.44 0.30 0.64

65+ 0.12 0.08 0.20
Age x sex (RC: 18-24 men)

18-24 women 0.21 0.11 0.37

25-34 women 0.01 0.28 0.18 0.44

35-44 women 0.28 0.18 0.42

45-54 women 0.15 0.09 0.25

55-64 women 0.09 0.04 0.18

65+ women 0.38 0.17 0.85
Marital status (RC: married) 0.56

Unmarried 1.07 0.85 1.35
Marital status x sex (RC: unmarried men) 0.04

Unmarried women 0.32 0.19 0.53
Indigenous status (RC: not Indigenous) 0.86

Indigenous 1.04 0.64 1.69
Employment status (RC: employed) 0.01

Unemployed/not in the labour force 0.73 0.59 0.91
Rurality (RC: major cities) <0.001

Regional/rural/remote 1.73 1.40 2.14
Rurality x sex (RC: regional/rural/remote men) 0.01

Regional/rural/remote women 0.13 0.06 0.25
Psychological distress (RC: low-moderate) 0.01

High-very high 1.38 1.09 1.75
Smoking status (RC: non-smoker) <0.001

Smoker 1.63 1.27 2.08
Smoking status x sex (RC: smoking men) 0.01

Smoking women 0.35 0.16 0.75
Illicit drug use (RC: non-user) <0.001

Used in past year 3.69 2.93 4.63
Illicit drug use x sex (RC: used in past year men) 0.49

Used in past year women 0.24 0.12 0.45

Abbreviations: CI, confidence interval; OR, odds ratio; RC, reference category.

“Raw n = 19,064; weighted n = 17,286,120. Analyses conducted using weighted data.

levels [31], but is somewhat incongruous given that indi-
viduals who drink at very high-risk levels may have been
expected to prefer beverages with higher alcohol

concentrations. These preliminary results suggest that
gender norms regarding socially acceptable drinks for
men and women still hold considerable sway within
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heavy drinking populations. It is also possible that the rel-
atively lower cost of wine/beer may be contributing to a
consistent preference for these beverages. It is well estab-
lished that the current alcohol taxation system is not
evidence-based and results in disproportionately low costs
for some alcohol types [36]. A more coherent model with
higher prices for beer and wine may therefore be an effec-
tive policy lever for addressing very high-risk alcohol con-
sumption (noting that care must be taken to avoid
transference to low-cost higher-potency beverages, as well
as disproportionate effects on disadvantaged populations).

The current sample of women appeared to be
aware—at least to a certain extent—of the potential
harms associated with their drinking. A quarter reported
that they had unsuccessfully attempted to reduce their
consumption. The treatment seeking behaviours of this
group of women—and how they can best be supported to
engage with treatment services—is therefore an impor-
tant avenue of future research. Similarly, most reported
that their current consumption levels were harmful, and
that others had expressed concern about their drinking.
Despite this, the largest proportion of women self-
identified as ‘social drinkers’, with another quarter char-
acterising their drinking as ‘occasional or light’. Given
the social sanctions that persist for women drinking alco-
hol, particularly at high levels [37], this may reflect a
reluctance to openly label their consumption as problem-
atic. Alternatively, it may reflect a belief that others are
also drinking at these levels (i.e., that their consumption
is harmful, but normative). A small proportion of women
also characterised themselves as either non- or ex-
drinkers. It is possible that this reflects a very recent com-
mitment to cease drinking, but it may also again indicate
a reluctance or inability to accurately self-categorise.
Regardless of the underlying explanation, inaccurate self-
categorisation has implications for help-seeking behav-
iours, and may result in some women not receiving
appropriate care for their level of consumption.

The use of harm-minimisation strategies was generally
consistent between women and men, although prevalence
varied widely depending on the strategy in question. How-
ever, even the most prevalent harm minimisation strategy
was endorsed by only half of the female sample. The low
uptake of harm minimisation strategies is unsurprising
among this very heavy drinking population, but the find-
ing that a total of 50% of very high-risk drinkers con-
sciously limit their drinks is cause for optimism. Further
exploration of how, when and why people who drink at
very high-risk levels engage in harm minimisation may
assist ongoing work to identify and promote acceptable
(and non-stigmatising) harm minimisation strategies for
this population. For example, future research could
explore the extent to which concerns regarding alcohol

REVIEW

dependence act as a catalyst for implementing harm mini-
misation strategies; intuitively this appears likely, but was
not able to be examined in the present study due to limita-
tions in the response options of the NDSHS.

It is acknowledged that many of the behaviours and
characteristics of very high-risk female drinkers exam-
ined here are likely to reflect established gender differ-
ences within the general population of lower-risk
drinkers. However, in examining the extent and nature of
the differences (or similarities) between very high-risk
and other drinkers, it is hoped that the present research
will assist in informing future initiatives targeting the for-
mer group specifically.

These results highlight important differences in the
relationship between personal characteristics and very
high-risk drinking for women and for men. In the logistic
regression model containing both male and female partici-
pants and the interactions with sex, six individual vari-
ables predicted very high-risk drinking (age, employment
status, rurality, psychological distress, smoking and illicit
drug use) in addition to sex and the interaction terms.
However, only three of these individual predictors (age,
smoking and illicit drug use) were significant predictors in
both the male and female gender-stratified samples. In
addition, another two variables were significant for one
sex (marital status and dependents for women, and SES
for men), but not in the overall sample. The former may
reflect social norms and pressures related to family that
are not present for men. For example, women are more
likely to undertake a larger proportion of parenting and
household duties, and to face stigma for perceived parent-
ing failures [38-40]. Having fewer opportunities to drink
heavily and/or experiencing social sanctions for doing so
may therefore discourage very high-risk consumption.
Overall, the variability of these results reiterates the
importance of basing public health policies and initiatives
targeting women on appropriate data, and highlights the
potential dangers of extrapolating gender-specific mes-
sages from population-wide analyses.

The relationships between age, marital status, rural-
ity, and smoking and very high-risk drinking were also
found to vary according to sex. Specifically, very high-risk
drinking was concentrated among 18- to 24-year-old
men, but was equally likely among young adults and
middle-aged women up to 44 years. Identifying and tar-
geting the precise underlying causes of these differential
heavy drinking patterns and tailoring interventions to
address them is an important avenue of future research.
For example, it is possible that the minority of women
who drink at very high-risk levels may be a particularly
vulnerable group who are not naturally ‘ageing out’ of
these behaviours in the same way as men (who are more
likely to drink heavily than women at all ages).
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Marital status did not appear to substantially affect
the likelihood of men drinking at very high-risk levels,
but among women, those who were unmarried were
more likely to do so. Gender norms regarding the
acceptability of certain behaviours for different seg-
ments of society are pervasive; it is possible that drink-
ing to excess is more likely to be perceived as common
and appropriate for men regardless of age, but more
likely to be stigmatised among women who have mar-
ried and ‘settled down’. The importance of rurality for
men, but not women, could similarly indicate that gen-
der norms regarding the acceptability of heavy drinking
may diverge more strongly outside of metropolitan
areas.

Smoking status was also found to interact significantly
with sex, although the precise nature of the interaction
remains unclear from the present analyses. Further
research is needed to examine the relationship between
smoking and very high-risk drinking among women spe-
cifically, including potential (three-way) interactions with
other alcohol-related or demographic variables.

Overall, predictors of very high-risk drinking not only
vary considerably depending upon the gender composi-
tion of the sampling frame used, but also interact signifi-
cantly with sex. These results highlight the importance of
taking into consideration the gender-specific conditions
and motivations regarding alcohol consumption patterns,
prevention and treatment, and suggest that doing so
would be of benefit to both women and men.

4.1 | Limitations

The NDSHS asks participants to record their own alco-
hol consumption and related behaviours, and as such
the usual caveats associated with self-reported data
apply to the present study. Previous research has esti-
mated that alcohol consumption may be under-reported
among middle-aged women in the NDSHS by as much
as 49% [41]; the estimated prevalence of very heavy
drinking presented here should therefore be considered
conservative. Although the data is weighted to be repre-
sentative of the national population, the sample size of
very high-risk drinkers is also acknowledged to be low.
Furthermore, the comparison group of ‘lower risk
drinkers’ utilised in the present study was very broad
and contained both abstainers and those who drank
heavily, but infrequently. Results of the current study
would therefore benefit from further investigation,
including replication with different comparison groups
(such as moderate and lower-risk drinkers). Finally,
only those who identified their sex as ‘female’ or ‘male’
were included in the current dataset. The alcohol-
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related behaviours and experiences of transgender, non-
binary and gender-diverse people remain important for
continued future research.

4.2 | Conclusion

A substantial number of Australian women are regularly
drinking at very high-risk levels. Men and women who
drink at very high levels have distinct health and demo-
graphic characteristics, with different variables associated
with consumption. As such, a one-size-fits-all approach
to the identification, prevention and treatment of
alcohol-related harms in this very high-risk group may be
neither appropriate nor successful.

These results provide the first nationally representa-
tive picture of Australian women who drink at very high-
risk levels. Considerable work remains to be done in this
space, but it is hoped the present results will provide a
foundation to inform future research regarding heavy
consumption practices among women. An important
next step will be comparing the characteristics of this
group with women who drink at lower risk levels. In the
meantime, the present results support calls for increased
attention on tailored strategies to prevent and manage
very high-risk consumption among women [42], with a
particular focus on the ways in which sex (and gender)
can affect responses to treatment, policies and health pro-
motion messages [43].
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ENDNOTES

! Data regarding participants who reported another gender identity
were not available in the dataset for confidentiality reasons.

% Not included within crosstabs analyses due to National Drug
Strategy Household Survey restrictions on the use of this variable.

* An interaction term was not created for Indigenous status as per
usage restrictions on this variable from the data custodian.
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