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Abstract
Background: General population data show cannabis use by younger people is declining but increasing in
older adults. Overall, the gap between men and women appears to be narrowing. Little has been
documented about sex and age differences in patterns of cannabis use over time by people with a
psychotic disorder. We examined rates of past-year cannabis use by sex and age to determine whether
use by this population has changed over time. Methods: Data on cannabis use from Australian National
Psychosis Surveys (1997, 2010) were analysed by sex and age and compared to National Drug Strategy
Household Surveys (1998, 2010). Results: Prevalence of past-year cannabis use by people with psychotic
illness dropped significantly from 38.2% to 33.7%. Both sexes showed a decline in use. The steeper
decline in use by men aged 18-29 years (70.2% to 47.8%) contributed to a narrowing of the sex gap.
Conversely, use by men aged 55-64 increased from 4.8% to 18.8%. General population data showed a
similar pattern of change across sex and age groups. Conclusions: Despite declining rates of past-year
cannabis use in people with a psychotic illness, rates remain more than double that of the general
population. Traditionally, men were more likely to use cannabis than women, but convergence in rates in
younger people shows this is changing. Furthermore, cannabis use is not restricted to young people.
Increasing use of cannabis by older men will place additional demands on drug and alcohol services.

Background
Evidence indicates that cannabis is the most widely used illicit drug 1. Traditionally, cannabis has been
used more commonly by men than women 2. Typically, use is initiated in teenage years and, as people
mature, use declines 3,4. However, Australian general population data show that the patterns of past-year
cannabis use have been changing. Since its peak in 1998, at 16.9% of the adult population (aged
18 years and over), rates of past-year cannabis use in Australia have gradually been decreasing; current
rates are reported to be 10.6% 5,6. Similar trends of declining cannabis use have been reported in the UK 7,
although not in the USA 8−10. Over time, contrasting patterns of past-year cannabis use are seen across
age groups. Past-year and lifetime cannabis use by younger people (12–17 year olds) has declined in
Australia, North America and Western Europe 11,12, but increased in people aged 50 and over 5,10,13,14.
Over this same period, rates of alcohol and tobacco use have been declining, particularly in younger
people and men 5,15,16. As cannabis is commonly co-consumed with other licit and illicit substances 17,18,
it has been suggested that changing rates of cannabis use may be associated with changing rates of
alcohol and tobacco consumption 19.
The pattern of cannabis use by men and women may also be changing, with evidence suggesting that
the sex gap may be narrowing particularly in younger cohorts 2,20−22. However, the literature is
inconsistent regarding whether there is convergence or even divergence and, if the sex gap is narrowing,
whether this is due to changing cannabis use by males or females 12,15,23−25.
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It is well recognised that rates of past-year cannabis use by people with a psychotic disorder are much
higher than that of the general population 26. However little has been documented about sex differences
in patterns of cannabis use in this population, and whether rates of past-year use have declined over time,
as they have in the general population. Understanding trends in cannabis use by men and women with a
psychotic illness is important for patients, service-providers and policy-makers alike, as ongoing cannabis
use has been associated with treatment non-compliance 27, increased risk of symptom relapse 28,
increased suicide attempts by older men 29 and poorer outcomes 30,31. In addition, evidence suggests that
women progress from first use to drug dependency more quickly than men 32,33, are more sensitive to a
number of cannabis-induced effects 34 and experience more severe withdrawal symptoms 35.
The aim of this study was to better understand trends in cannabis use by men and women with a
psychotic illness. Using nationally representative data from two cross-sectional Australian national
surveys of psychosis (henceforth referred to as the Psychosis Surveys), we examined sex and age
differences in rates of past-year cannabis use and investigated whether these have changed over time.
We then compared our findings to comparable general population data from the Australian National Drug
Strategy Household Survey (NDSHS) collected at the same time periods. Finally, we explored patterns of
recent tobacco, alcohol and other illicit drug use across age groups, separately for men and women with
a psychotic disorder.

Methods

Psychosis Surveys
In 1997, the first national Psychosis Survey was conducted at five sites in three states and one territory
across Australia and, in 2010, the second national Psychosis Survey included seven catchment sites in
five states. The overarching aims of both Psychosis Surveys were to determine the prevalence of
psychotic disorders in Australia and to describe the profile of people living with a psychotic illness and
the services they used. Both surveys used a similar two-phase design which has been described in full
elsewhere 36,37. In Phase 1, a one month census took place in public mental health services in each
catchment using a psychosis screener to identify individuals aged 18–64 years likely to meet criteria for
a formal diagnosis. The 1997 census also included general medical and private psychiatric practices, and
marginalized settings (refuges, shelters, soup kitchens) within each catchment, while the 2010 survey
screened in non-government organisations providing mental health services. In Phase 2, people who were
screened positive for psychosis were randomly selected, stratified by catchment site, for interview. The
2010 survey also stratified by age group (18–34 and 35–64 years) to ensure a good coverage of younger
as well as older age groups. All participants gave written informed consent and were interviewed by
trained mental health professionals. The Institutional Human Research Ethics Committees at all sites
approved the surveys.
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To ensure comparability of the two psychosis populations, only people screened positive for psychosis
and accessing specialised public mental health services (inpatient, outpatient and community mental
health) in the census month in each survey were included in the analysis for this present study.
Additionally, all participants who did not provide information on past-year cannabis use were excluded
from analysis.

National Drug Strategy Household Surveys
The National Drug Strategy Household Surveys (NDSHS) was first conducted in 1985 and, since then, has
been undertaken triennially, including in 1998 and 2010. A multi-stage stratified sample design was used
to collect data on awareness, attitudes and behaviour relating to licit and illicit drug use, including alcohol
and tobacco. Full details of the sampling and data collection for each survey can be found in the
published reports 5,38. Some methodological differences exist between the 1998 and 2010 surveys. In
1998, two samples were drawn from the same household, whereas only one respondent per household
was selected in 2010. The 1998 survey collected data from people aged 14 years and over and used a
mixture of interview and self-report questionnaires whereas, in 2010, participants were aged 12 years and
over and only self-report questionnaires were used. For this present study, only data from participants
aged 18 to 64 years were included, and participants with missing data on past-year cannabis use were
excluded, resulting in samples of 8,043 (1998) and 19,289 (2010) people.

Outcome variable – Past-year cannabis use
Similar self-reported data on past-year cannabis use were collected in the Psychosis Survey and NDSHS.
The 1997 Psychosis Survey asked participants, How often are you using cannabis? In 2010, the words ‘In
the last 12 months’ were included. Response options were: daily/almost daily, 1–2 days per week, 1–3
times per month, less than monthly, and not used in last 12 months. The 1998 NDSHS participants were
asked, Have you used marijuana/cannabis in the past 12 months?’ In 2010, the wording changed from
‘past’ to ‘last’. Two response options were provided: no or yes. For our analysis, we created a binary
variable (no/yes) and defined past-year cannabis use as any reported use in the 12 months preceding the
survey. For past-year users, frequency of use was categorised into three groups: daily/almost daily,
weekly, less than weekly.

Covariates
Demographic variables of interest included sex and age. Age was aggregated into four age ranges: 18–
29, 30–39, 40–49 and 50–64 years. Information was collected on current use of tobacco, daily use of
alcohol, and past-year use of other illicit drugs including amphetamines, heroin, cocaine, ecstasy,
LSD/hallucinogens and inhalants/solvents. Responses were coded no, yes or missing.

Statistical analysis
Age and sex profiles were determined for the participant groups from each Psychosis Survey. Chi-squared
tests were used to assess differences in the demographic distributions between the 1997 and 2010
surveys. Within each age group, the distribution of frequency of past-year cannabis, other illicit drug,
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tobacco and daily alcohol use were determined separately for men and women for each survey. People
with missing data on use of other illicit drug, tobacco and daily alcohol use were excluded from this
analysis (17, 9 and 20 people in 1997 and 7, 9 and 9 people in 2010, respectively). Chi-squared tests on
relevant marginal totals were used to assess differences between proportions. Equivalent distributions of
cannabis use by NDSHS participants were calculated using the appropriate sampling weights provided.
Analyses were undertaken using SPSS v25.

Results
A total of 675 and 1205 people from the 1997 and 2010 Psychosis Surveys respectively, were included in
the analysis. In both surveys, approximately one quarter of all participants were aged 18–29 years, 40%
were women, and the proportion of men and women in each age group did not differ across surveys
(Table 1). In 1997, 38.2% of all Psychosis Survey participants had reported using cannabis in the previous
12 months and almost half of these (46.1%) were using every day. In addition, 71.6% of all participants
were current tobacco smokers, 19.0% had used other illicit drugs in the past year and 15.9% drank alcohol
on a daily basis. By 2010, past-year cannabis use had dropped substantially to 33.7% (p = 0.05) and
within these users, the proportion using on a daily basis had also dropped significantly to 37.9% (p =
0.04). Past-year use of other illicit drugs, tobacco, and daily alcohol had declined to 67.9%, 16.2% and
11.2% respectively; the proportion drinking alcohol daily was significantly lower in 2010 compared to in
1997 (p = 0.004).
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Table 1
Psychosis Survey: age profile and use of cannabis in 1997 and 2010, by sex.
Total

Men

Women

1997

2010

1997

2010

1997

2010

(n = 675)

(n = 1205)

(n = 409)

(n = 722)

(n = 266)

(n = 483)

N

%

N

%

N

%

N

%

N

%

N

%

18–29

176

26.1

285

23.7

124

30.3

186

25.8

52

19.5

99

20.5

30–39

197

29.2

402

33.4

121

29.6

256

35.5

76

28.6

146

30.2

40–49

165

24.4

309

25.6

94

23.0

170

23.5

71

26.7

139

28.8

50–64

137

20.3

209

17.3

70

17.1

110

15.2

67

25.2

99

20.5

no

417

61.8

799

66.3

225

55.0

440

60.9

192

72.2

359

74.3

yes

258

38.2

406

33.7

184

45.0

282

39.1

74

27.8

124

25.7

less than
weekly

84

32.6

164

40.4

54

29.3

107

37.9

30

40.5

57

46.0

weekly use

55

21.3

88

21.7

42

22.8

64

22.7

13

17.6

24

19.4

daily use

119

46.1

154

37.9

88

47.8

111

39.4

31

41.9

43

34.7

Age group

Cannabis
use (past
year)

Frequency
of
cannabis
use
(n,% within
users)

Cannabis use by sex and age
Between 1997 and 2010, both sexes showed a decline in prevalence rates of past-year cannabis use. This
decline was steeper for men, with rates decreasing significantly from 45.0–39.1% (p = 0.05), compared to
the less substantial decline for women (from 27.8–25.7%). Our data also showed that, for both men and
women, there was a downward trend in daily cannabis use, while the proportion using on a weekly basis
remained stable (see Table 1).
Across all age groups in both Psychosis Surveys, the prevalence rates of past-year cannabis use were
higher for men than women. Rates were highest among the 18–29 year age group for men and women
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alike (Fig. 1). In 1997, in the 18–29 age group, approximately three quarters (70.2%) of all men and half
(50.0%) of all women had used cannabis in the previous 12 months. In 2010, this had dropped
significantly for men to 47.8% (p < 0.001) and less substantially to 37.4% for women (p = 0.14).
Furthermore, over the same time period, the proportions of men and women in this age group using on a
daily basis also declined (52.9 to 43.8% and 46.2 to 35.1% respectively) (see Table 1). Our data show a
convergence of past-year cannabis prevalence rates in men and women. In 2010, the gap between the
sexes in the 18–29 and 30–39 age groups (10.4% and 13% respectively) had narrowed compared to the
equivalent 1997 gaps (20.2% and 16.1%) and this convergence was driven by a greater decline in
cannabis use by men than women.
In contrast to our main findings, the proportion of men and women aged 40–49 and 50–64 years who
were using cannabis in 2010 had not significantly changed compared to 1997. When we examined the
50–64 year age group in more detail, we observed the trend was not consistent across the whole span.
For men aged 50–54 years, we observed a non-significant downward trend from 17.9–11.3% (p = 0.4).
However, for men aged 55–64 we observed a dramatic increase from 4.8–18.8% (p = 0.04). For women
aged 50–54 and 55–64 years, rates did not change substantially over time (11.8%-12.5% and 3.0%-3.9%
respectively).

General population comparisons
Using NDSHS data, we observed that overall rates of past-year cannabis use by the general population
aged 18–64 years declined, from 17.5% in 1998 to 12.2% in 2010. Past-year use of cannabis decreased in
both men and women (Fig. 2), and the pattern of change across age groups was similar to that seen in
the Psychosis Surveys: declining rates in the younger ages and increasing rates in the older ages (Fig. 3).
As seen in the Psychosis Survey results, the steeper decline in use by men aged 18–29 years contributed
most to a narrowing of the sex gap in this age group. Conversely, the prevalence of cannabis use by men
aged 55 and over increased only very modestly, from 3.1–4.5%, in contrast to the steep rise in prevalence
for the corresponding participants in the Psychosis Surveys.

Tobacco, alcohol and other illicit drug use
Finally, we examined whether use of other illicit drugs, tobacco or daily alcohol by men and women with a
psychotic illness changed over the period between 1997 and 2010. For men, overall and across age
groups, the data show a slight decline in the proportion using other illicit drugs, tobacco and, daily alcohol
(see Table 2). However, for men in the youngest age group (18–29 years), statistically significant rate
reductions were seen in use of other illicit drugs (40.5–28.6% p = 0.03) and tobacco (87.6–76.8% p =
0.02) while, for men aged 50–64, the proportion using other illicit drugs rose from 2.9–5.5% (p = 0.4).
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Table 2
Psychosis Survey: use of other illicit drugsa, tobacco and daily alcohol in 1997 and 2010, by
sex and distribution within each age group (N, % of valid responses).
Men

Women

1997
Variables

2010

1997

2010

N

%

N

%

N

%

N

%

no

301

76.0

578

80.6

232

88.5

426

88.6

yes

95

24.0

139

19.4

30

11.5

55

11.4

18–29

47

40.5

53

28.6

12

24.0

19

19.4

30–39

34

28.8

62

24.4

7

9.3

26

17.8

40–49

12

12.9

18

10.7

5

11.4

9

6.5

50–64

2

2.9

6

5.5

3

4.5

1

1.0

no

80

19.9

193

26.9

109

41.4

191

39.9

yes

323

80.1

524

73.1

154

58.6

288

60.1

18–29

106

87.6

142

76.8

38

76.0

60

61.2

30–39

100

83.3

190

75.1

48

64.0

93

64.1

40–49

68

73.1

123

72.8

41

57.7

88

63.3

50–64

49

71.0

69

62.7

27

40.3

47

48.5

Other illicit drug use (past year)

Other illicit drug use
(n, % within age groupb)

Tobacco use (current)

Tobacco use
(n, % within age groupc)

a amphetamines, heroin, cocaine, LSD/hallucinogen, ecstasy or inhalants/solvents
b Data missing: Men − 13 in 1997 and 5 in 2010; Women − 4 in 1997 and 2 in 2010
c Data missing: Men − 6 in 1997 and 5 in 2010; Women − 3 in 1997 and 4 in 2010
d Data missing: Men − 7 in 1997 and 3 in 2010; Women − 13 in 1997 and 6 in 2010

Figure 1: Psychosis Survey: cannabis use in 1997 and 2010, by sex and age group (%).
Page 8/16

Men

Women

Daily alcohol use
no

331

82.3

626

87.1

226

86.9

439

91.5

yes

71

17.7

93

12.9

34

13.1

41

8.5

18–29

15

12.3

24

13.0

6

12.2

3

3.0

30–39

20

16.9

30

11.8

9

12.3

11

7.6

40–49

21

22.6

25

14.7

12

16.9

18

12.9

50–64

15

21.7

14

12.7

7

10.4

9

9.3

Daily alcohol use
(n, % within age groupd)

a amphetamines, heroin, cocaine, LSD/hallucinogen, ecstasy or inhalants/solvents
b Data missing: Men − 13 in 1997 and 5 in 2010; Women − 4 in 1997 and 2 in 2010
c Data missing: Men − 6 in 1997 and 5 in 2010; Women − 3 in 1997 and 4 in 2010
d Data missing: Men − 7 in 1997 and 3 in 2010; Women − 13 in 1997 and 6 in 2010

Figure 1: Psychosis Survey: cannabis use in 1997 and 2010, by sex and age group (%).
In comparison, the picture for women was mixed. Decreases in the proportion using alcohol in 2010 were
seen across all age groups, but this reduction was only statistically significant in the 18–29 age group
(12.2–3.0%, p = 0.03). Rates of smoking in this youngest age group also showed a decline (76.0–61.2% p
= 0.07) but, for all other ages, the proportion of women smoking increased. Decreases in the proportion
using other illicit drugs were also seen across all ages except in the 30–39 age group where the
proportion using rose from 9.3% in 1997 to 17.8% in 2010 (p = 0.09).

Discussion
Similar to findings for the general population, our data from two large national epidemiological surveys
showed that, for men and women with a psychotic illness, rates of past-year cannabis use declined over
the 1997–2010 period. Nevertheless, rates remained more than double that of the general population.
When the data were examined by age, we found for younger people (18–29 years), past-year cannabis
use had declined for both men and women. The significantly greater reduction in use by younger men
had resulted in a narrowing of the sex gap, a finding which is in line with what has been reported by other
studies 22,25. Furthermore, within this young group of cannabis users, frequency of use had shifted away
from daily use and there was no evidence that other substances were being substituted for cannabis. In
fact, for both younger men and women, we found declines in the proportion using tobacco, alcohol and
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other illicit drugs, with significant declines in rates of smoking and other illicit drug use by younger men
and in daily alcohol use by younger women.
While our data show declining rates of licit and illicit substance use by younger people, a different picture
emerged for older Australians living with a psychotic disorder. Since 1997, an increasing proportion of the
oldest men and women, aged 55 to 64 years, have persisted in using cannabis, a finding also noted in the
Australian and American general population 13,14. In addition, in the 55 to 64 age group, the proportion of
men using other illicit drug rose as did the proportion of women smoking. These findings are of particular
concern as the use of illicit substances by older people with severe mental illness adds to the complexity
of their medical treatment. Use of these substances has been associated with an increased risk of
chronic physical health conditions 39, drug-induced neurotoxicity and altered drug metabolism 40.
Importantly, increasing use of cannabis by older people places additional demands on drug and alcohol
services, particularly as the aging population grows.
The declining rates of substance use in younger people are positive given the impact ongoing cannabis
use has been shown to have on the health of people with severe mental illness, including increased
severity of positive and negative symptoms, increased rates of psychotic relapse and poorer
psychosocial functioning 41,42. Why rates of cannabis use may be declining in younger people with a
psychotic disorder is unclear. Changes in affordability or availability do not appear to be factors, as prices
have remained stable and availability has not changed over this period 43. The impact of anti-smoking
advertising over the last 20 years may extend beyond contributing to reducing rates of smoking in
younger people 44. It is possible that younger people who do not take up smoking are also less likely to
use other substances including cannabis, commonly co-consumed with tobacco. It has been suggested
45

that the rise in social media and screen time may be a factor in the decline in cannabis use by younger

people: less time spent in face to face interactions with friends may reduce exposure to cannabis and
other substances. However, a recent report suggests otherwise 46.
Our study has a number of strengths as well as limitations. Similar data on cannabis use were collected
from large randomly selected, representative samples of people with and without a psychotic disorder
enabling direct comparison. In addition, women who are often under-represented in cannabis studies
were well represented here. However, we only had data on cannabis use by people with a psychotic
disorder from two points in time. Therefore, we have assumed that the trend we observed between 1997
and 2010 had a consistent downward trajectory. General population data covering this same period
showed a small but significant overall increase in cannabis use between 2007 and 2010 after decreasing
steadily since 1998 5. Despite our large sample sizes, the number of men and women in older age groups
who reported using cannabis was relatively small, making inferences about this group less robust than
for other age groups. A third national psychosis survey collecting comparable data on cannabis use
would help to determine whether the differing trends in cannabis use by younger and older people persist
beyond 2010.
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Conclusions
Our data suggests that the ‘typical’ cannabis user is changing. Between 1997 and 2010, in the general
and psychosis populations, rates of past-year cannabis use in younger men and women declined, while
the percentage of older people who continued to use cannabis increased. These findings highlight the
need for public health campaigns and mental health treatment programs to ensure they include ageappropriate drug reduction strategies to meet the needs of all ages. At the same time, research is needed
to examine why fewer younger people, with and without a psychotic disorder, are no longer choosing to
use cannabis.
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Figures

Figure 1
Psychosis Survey: cannabis use in 1997 and 2010, by sex and age group (%).
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Figure 2
Psychosis Survey and National Drug Strategy Household Survey *:Overall prevalence of past-year
cannabis use in 1997 and 2010, by sex (%).

Figure 3
National Drug Strategy Household Survey*: cannabis use in 1998 and 2010, by sex and age group (%).
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