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ABSTRACT
Objectives Little data exist examining the impact of
non-medical (recreational) cannabis legalisation among
a working population. The objective was to compare
cannabis use patterns and workplace risk perceptions,
cannabis availability and workplace use policies before
and almost 1 year after legalisation in Canadian workers.
Methods Two overlapping cross-sectional samples
of Canadian workers were surveyed 4 months before
legalisation (time 1 (T1), n=2011) and 9–11 months
after legalisation (time 2 (T2), n=4032), gathering
information on cannabis use (overall and workplace
use), workers’ perceptions regarding risks of workplace
use, availability of cannabis at work and awareness
of workplace substance use policies. The marginal
distributions of these variables at T1 and T2 were
compared, adjusting for sociodemographic, work and
health and lifestyle factors.
Results Cannabis use status changed from
prelegalisation to postlegalisation (p<0.0001), with
fewer respondents reporting former use (ie, more than
1 year ago; 40.4% at T1, 33.0% at T2) and a greater
proportion of workers reporting past-year use (30.4%
at T1, 39.3% at T2). Never use remained stable (29.2%
at T1, 27.6% at T2). Workplace cannabis use also
remained stable (9.4% at T1, 9.1% at T2; p=0.4580).
At T1, 62.7% of respondents reported being aware of
their workplace having a substance use policy, increasing
to 79.0% at T2 (p<0.0001). Small magnitude changes
occurred in perceptions of risk and workplace availability.
Conclusions Results point to a lack of substantive
changes in the short-term from prelegalisation to
postlegalisation. Longer-term data among workers are
needed given the evolving nature of this legislative
policy.

WHAT IS ALREADY KNOWN ON THIS TOPIC
⇒ Some data suggest cannabis use among
adults has increased in jurisdictions that have
legalised non-medical (recreational) cannabis.
⇒ However, virtually nothing is known about
the impact of legalisation specifically among
a working population, on use (including
workplace use) and on related modifiable
factors.
WHAT THIS STUDY ADDS
⇒ A large sample of Canadian workers was

surveyed before and after non-medical cannabis
was legalised. Results suggest that, almost
1 year after non-medical cannabis use was
legalised in Canada, past-year cannabis use
increased, but the prevalence of workplace use
remained unchanged.
⇒ After legalisation, more respondents reported
awareness of a workplace substance use policy
and small magnitude changes also occurred in
perceptions of risk and workplace availability,
but few other changes were seen.
HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY
⇒ The findings of this study offer important
insights on how legalisation impacted workers
in Canada, with results pointing to a lack of
substantive changes in the short term from
prelegalisation to postlegalisation.
⇒ While longer-term data among workers are
needed, results are reassuring and may be an
early indication of what might be expected in
other jurisdictions that legalise non-medical
cannabis.

INTRODUCTION
On 17 October 2018, the use and purchase of
cannabis for non-
medical (recreational) purposes
officially became legal in Canada.1 Leading up to
legalisation, survey data suggested that approximately 85% of Canadian employers were concerned
about the workplace implications of legalisation,
namely increased use, work impairment and impacts
on workplace safety.2–4 Yet, as the legal status of
cannabis continues to evolve worldwide, the gaps

in knowledge on cannabis use among workers and
the implications for occupational health and safety
(OHS) are evident.5
In Canada and the USA (where several
states have legalised cannabis for non-
medical
purposes6), the literature evaluating changes in
use among working-aged adults after legalisation
is still emerging. The available research provides
some evidence of a trend towards increases in
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METHODS
Study design and sample recruitment
Data for this analysis come from an ongoing research programme
on cannabis use among Canadian workers.16 Two partially overlapping cross-sectional samples are used for the current analysis.
Recruitment and data collection for time 1 (T1) was completed
in June 2018 (approximately 4 months before cannabis legalisation), while data collection for time 2 (T2) was completed
between July and September 2019 (approximately 9–11 months
following legalisation).
Individuals were eligible for the study if they were at least 18
years of age, currently working for another person or business
with five or more employees, and working at least 15 hours per
week. A private research firm conducted recruitment and survey
administration. Respondents were recruited mainly from pre-
existing panels of households from across Canada who agreed
to participate in surveys from time to time, with a small number
also recruited through random digit dialling (RDD). The survey
was administered online or by telephone based on respondent
preference.
A total of 2014 individuals participated at T1. Of this group,
1910 agreed to be recontacted for future surveys, with 1098
respondents (1082 originally recruited from the panels, 16
from RDD) meeting eligibility and participating at T2. An additional replenishment sample of 3002 individuals who met eligibility criteria was recruited and participated at T2 (2850 from
the panel, 152 from RDD). The final sample at T2 was 4101.
Compared with the Canadian labour force population in 2018
and 2019, participants were older, were more highly educated,
worked in larger workplaces, and had a longer job tenure. There
was also some variation by industry. However, sex, region,
weekly hours and job permanency were similar (details available
on request).

Cannabis use patterns

Respondents were queried about their lifetime cannabis use
and past-year frequency of cannabis use (ranging from never
to 5–7 days/week) using questions adapted from the Canadian
Tobacco, Alcohol and Drugs Survey17 and the CCS.18 Responses
were used to create two outcome variables. The first outcome,
cannabis use status, categorised respondents into one of three
categories of use: never use, former use (use more than 1 year
ago), and past-year use. The second outcome classified respondents into whether they used cannabis daily or almost daily
(5–7 days/week) in the past year (yes/no).
Respondents were also asked about their frequency of using
cannabis within 2 hours before work, during work (excluding
breaks), during breaks and at the end of a workday at the workplace, as informed by prior studies.19 20 Responses to each item
were dichotomised (yes/no). An overall workplace cannabis use
variable was also derived, with the endorsement of any one item
indicating workplace use.

Risk perceptions and availability of workplace cannabis use

Two survey items were developed to assess workers’ perceptions
of the risk of interfering with job performance and productivity when using cannabis within 2 hours before work and
while working or on breaks (no risk, slight risk, moderate risk,
great risk, don’t know). An additional item with similar options
measured perceived risk of harm (to themselves or others) when
using cannabis within 2 hours before performing safety-sensitive
work. These items were informed by similar measures.14 21
Perceived ease (difficult, neither easy/difficult, easy, don’t know)
of using cannabis during lunch or other breaks, using cannabis while
working (excluding breaks), and getting, buying or selling cannabis
at work was measured using three items adapted from the National
Survey of Workplace Health and Safety.22

Awareness of workplace substance use policies

Two items were included to measure workers’ awareness of a
formal substance use policy and drug testing programme in their
workplace (yes, no, don’t know), adapted from The Alberta Survey
of Addictive Behaviours and Mental Health in the Workforce.23

Covariates

Outcomes were measured at both T1 and T2.

Data on sociodemographic factors were collected, including
age (continuous), sex (male, female), region (British Columbia/
Yukon, Alberta, Saskatchewan/Manitoba, Ontario, Quebec,
Atlantic Canada) and highest level of education (high school
diploma or below, at least some postsecondary). Measures of
self-rated general health (good/fair/poor, very good/excellent),
current frequency of cigarette smoking (not at all, occasionally,
daily) and past-year frequency of alcohol consumption (never/
less than once a month, 1–3 times/month, 1–3 times/week, ≥4
times/week) were taken from the Canadian Community Health
Survey.24
Data on work-related factors were also collected using questions from the Canadian Labour Force Survey (LFS),25 including
average weekly work hours (continuous), usual work schedule
(regular day/evening/night shift, non-regular shift), job tenure
with current employer (continuous), permanent job (yes/no) and
workplace size (5–19, 20–99, 100–499, ≥500). Participation in
hazardous work tasks at least weekly in the past 12 months (yes/
no) was measured with a newly developed item, informed by
the OHS Vulnerability Measure.26 Finally, a measure of industry
was adapted from the LFS25 and the North American Industry
Classification System Canada 2017 V.3.0.27
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both prevalence of use and daily use among adults soon after
the legalisation of non-medical cannabis.7–13 However, little
data exist examining the impact of legalisation on use specifically among a working population, including workplace use.
According to results from the Canadian Cannabis Survey
(CCS),12–14 the prevalence of overall past-year cannabis use
among employed Canadians increased in the first 2 years after
legalisation (25% in 2018 to 27% in 2019 and 29% in 2020).
Among respondents reporting past-
year use, 26% reported
using cannabis for non-medical purposes to get high before or
at work before legalisation, decreasing to 21% and 18% one
and 2 years, respectively, after legalisation.
Beyond use, there is an absence of data on whether modifiable factors with the potential to influence workplace cannabis
use may have changed with legalisation, such as the physical
availability of cannabis at the workplace, as well as awareness of
substance use policies.15 Risk perceptions of workplace use may
also change with legalisation, but have not been measured.
The objective of this study was to compare cannabis use
patterns, workplace use risk perceptions, workplace cannabis
availability, and knowledge of workplace use policies reported
before and almost 1 year after cannabis legalisation in a sample
of Canadian workers.

Workplace
Three respondents at T1 reporting gender as transgender or
other were excluded from the analysis due to the inability to
analyse them as a separate category. At T2, 69 respondents who
participated at both waves, but were unemployed at the second
wave were excluded. The final analytic sample at T1 and T2
was 2011 and 4032 (1030 from T1 respondents, 3002 from the
replenishment sample), respectively.
Initial analyses included calculating descriptive statistics for
the covariates, comparing the distribution of each variable at T1
and T2. Data analyses were generated using SAS software V.9.4
(SAS Institute Inc., Cary, NC, USA).
Percentages and 95% CIs were calculated for each outcome
at T1 and T2. The effect of time (prelegalisation to postlegalisation) on the outcomes was assessed by fitting binary and multinomial logistic regression models to each outcome (as appropriate),
with an indicator for survey timing (T1, T2) as the primary independent variable. A cluster statement was included in PROC
SURVEYLOGISTIC in SAS to account for repeated observations
for respondents participating at both time points.28 The F test
of equal marginal means for the effect of time was calculated
for each model. Crude models included only the indicator for
survey timing, while adjusted models included all covariates
previously described and survey mode (online, telephone). In
addition, for analyses examining outcomes of perceptions, availability and workplace policies, cannabis use status was included
as a covariate in adjusted models.
In a comparison of respondents who participated at both
waves with those who were lost to follow-up at T2, respondents
participating at both waves were significantly more likely to be
older, male, work more weekly hours, be in permanent jobs, and
be non-smokers. Some variation was also seen by industry. No
other differences were seen (details on request). Weights were
developed to address unit non-response. First, a naïve weight
was obtained as the ratios of the estimated labour force population meeting our eligibility criteria from the LFS in 2018 and
2019 (approximately 15.5 million) to the sample size at T1 and
T2, respectively. Next, inverse probability weights were calculated to account for non-response among T1 respondents at T2.
Using the sample of T1 respondents, propensity scores were
estimated using logistic regression, modelling the association
between all covariates plus cannabis use status from T1 with
participation at T2 as the outcome. The final weight for respondents participating at T1 and T2 was the product of the naïve
weight and the inverse of the estimated propensity score. Results
from unweighted and weighted models were similar (details on
request). Only the weighted results are reported.
Information on covariates was missing for 62 respondents at T1
(3.1%) and 95 respondents at T2 (2.4%). While online respondents were asked all outcome measures, telephone respondents
were randomly assigned one of the three items measuring workplace cannabis availability at T1. Excluding those outcomes, 115
respondents at T1 (5.7%) and 170 respondents at T2 (4.2%)
were missing data on one or more of the dependent variables.
Including those outcomes, an additional 346 respondents at T1
(17.2%) and 15 respondents at T2 (0.7%) were missing data on
the dependent variables.
Multiple imputation was used to address item non-response
and was implemented using a fully conditional specification approach29 with IVEware software V.0.3.30 The imputation models contained all dependent variables and covariates
and were run using 20 imputation cycles. Percentages of each
outcome and their standard errors were estimated in each
Carnide N, et al. Occup Environ Med 2022;0:1–7. doi:10.1136/oemed-2022-108316

imputed dataset and combined with PROC MIANALYZE in SAS
to create pooled estimates of proportions and 95%CIs. F test
values were estimated in each imputed dataset and combined by
adapting a method used to pool type-III analyses from multiple
imputations.31

RESULTS
Participant characteristics

The distributions of sociodemographic, health and work characteristics of the sample at T1 and T2 (stratified by original
and replenishment respondents) are presented in online supplemental table 1. Respondents at both time periods were similar on
most characteristics, though small differences were seen for age,
sex, education, alcohol use and industry.

Cannabis use patterns prelegalisation and postlegalisation

Self-
reported cannabis use patterns are presented in table 1.
There was a statistically significant change in cannabis use
status from prelegalisation to postlegalisation (p<0.0001), with
fewer respondents reporting former use (40.4% at T1, 33.0%
at T2) and a greater proportion of workers reporting past-year
use (30.4% at T1, 39.3% at T2). Never use remained stable
(29.2% at T1, 27.6% at T2). The proportion of respondents
reporting daily or almost daily use between the two time points
was statistically significantly different (7.0% at T1, 8.0% at T2;
p=0.0267).
Workplace cannabis use remained stable. Before legalisation,
9.4% (95% CI 8.0% to 10.8%) of respondents reported using
cannabis before and/or at work, compared with 9.1% (95% CI
8.0% to 10.3%) after legalisation (p=0.4580). Similarly, there
were no significant changes in the four separate dimensions of
workplace cannabis use.

Risk perceptions and availability of workplace cannabis use
prelegalisation and postlegalisation

The results of analyses comparing self-
reported workplace
cannabis perceptions and availability from T1 to T2 are described
in table 2.
At T1 and T2, nearly three-
quarters of participants rated
the risk of interference with productivity as moderate or great
when using cannabis within 2 hours before work, while almost
a quarter reported no risk or slight risk. When considering
cannabis use while working or on breaks, two thirds considered
there to be a great risk of productivity interference, one-fifth
a moderate risk, and approximately 10% no risk/slight risk.
Between T1 and T2, there was a small, but statistically significant difference in perceived risk for cannabis use before work
(p=0.0295) and while working (p=0.0060). In both instances,
the proportion of respondents rating risk as moderate increased
slightly from T1 to T2 (use before work from 34.7% to 35.9%;
use while working from 19.2% to 22.5%), while the proportion reporting no or little risk decreased (use before work from
23.5% to 22.1%; use while working from 11.4% to 9.9%).
The proportion of respondents reporting a great risk of using
cannabis in either of these situations remained similar. No significant differences were seen between T1 and T2 in perceived
risk of harm when using cannabis within 2 hours before safety-
sensitive work (p=0.1169). At both time periods, approximately
60% of respondents rated the risk as great, while an additional
quarter considered there to be a moderate risk.
Perceptions around the ease of using cannabis during breaks
were statistically different between T1 and T2, with 43.6% of
respondents reporting it would be easy at T1 compared with
3
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Analysis

Workplace

Time 1 (before legalisation)

Time 2 (after legalisation)

95% CI

95% CI

%

From

To

%

From

To

 Never used

29.2

27.1

31.3

27.6

26.0

29.3

 Used >12 months ago

40.4

38.2

42.5

33.0

31.3

34.7

 Used ≤12 months ago

30.4

28.3

32.5

39.3

37.5

41.2

93.0

91.9

94.2

92.0

90.9

93.0

7.0

5.8

8.1

8.0

7.0

9.1

 Yes

9.4

8.0

10.8

9.1

8.0

10.3

 No

90.6

89.2

92.0

90.9

89.7

92.0

Cannabis use status

Past-year frequency of cannabis use
 Not daily use
 Daily or almost daily use
Past-year cannabis use before and/or at work

Unadj.
P value*

Adj.
P value*†

<0.0001

<0.0001

0.0995

0.0267

0.6446

0.4580

0.1161

0.4951

0.1842

0.5388

0.1927

0.4759

0.5144

0.6177

Past-year cannabis use:
Within 2 hours before work

8.1

6.8

9.4

6.9

5.9

7.9

91.9

90.6

93.2

93.1

92.1

94.1

 Yes

6.0

4.8

7.2

5.1

4.2

6.0

 No

94.0

92.8

95.2

94.9

94.0

95.8

 Yes

5.2

4.1

6.4

4.3

3.5

5.2

 No

94.8

93.6

95.9

95.7

94.8

96.5

 Yes
 No
At lunch or on other breaks

While working (excluding breaks)

After work at the workplace
 Yes

6.5

5.3

7.8

6.1

5.2

7.1

 No

93.5

92.2

94.7

93.9

92.9

94.8

*P values correspond to the results of an F test testing the hypothesis of equal marginal means for the main effect of time (comparing time 1 with time 2 weighted for non-
response).
†Adjusted for survey mode, age, sex, province, education, smoking, alcohol, general health status, hazardous work, workplace size, work hours, tenure, workshift schedule, job
permanence, and industry.
Adj, adjusted; Unadj, unadjusted.

46.2% at T2 (p=0.0081). However, a larger proportion of
respondents at T2 reported that use while working would be
difficult compared with respondents at T1 (67.0% at T1, 71.4%
at T2; p=0.0020). A greater proportion of respondents also
reported it would be difficult to obtain cannabis at work (55.2%
at T1 vs 59.7% at T2), though these estimates did not differ
statistically (p=0.2045).

Results of this analysis indicate that, almost 1 year after non-
medical cannabis use was legalised in Canada, past-year cannabis

use increased, but prevalence of workplace use remained
unchanged. After legalisation, more respondents reported
awareness of a workplace substance use policy and small magnitude changes also occurred in perceptions of risk and workplace
availability, but few other changes were seen.
The results of our study are consistent with those from other
population-based data in Canada,12 14 suggesting that the prevalence of past-year cannabis use among employed Canadians
increased in the initial months following legalisation. We have
further expanded this finding, demonstrating a corresponding
decrease in the prevalence of former use and stability of never
use in this employed sample. This suggests that the increase in
past-year use was primarily driven by workers who had used
cannabis previously, rather than workers initiating use for the
first time. Whether this increase in past-year use reflects a true
increase, greater comfort with reporting use after legalisation,
or a combination of both is not yet known. Frequent cannabis
use, on the other hand, while statistically different between T1
and T2, generally remained stable at 7% to 8%. This is a notable
finding given the relationship of frequent use with health
harms.32
Notably, we observed no changes in workplace cannabis use,
with approximately 9% of all workers reporting using cannabis
before and/or at work at both time points. This contrasts to the
decrease in workplace use observed in the CCS.12 14 Interpreting
these differences is challenging, as the denominator in the CCS

4
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Awareness of workplace substance use policies
prelegalisation and postlegalisation

The results of analyses comparing self-reported awareness of
workplace substance use policies from T1 to T2 are described in
table 3. At T1, 62.7% (95% CI 60.6% to 64.8%) of respondents
reported being aware of their workplace having a substance
use policy, increasing significantly to 79.0% (95% CI 77.5%
to 80.5%) at T2 (p<0.0001). Among respondents reporting
a policy at either time point, there was also an increase in the
proportion reporting that the policy explicitly mentioned
cannabis, from 31.7% at T1 to 73.4% at T2 (data not shown).
On the other hand, there was no statistical difference in the
proportion of respondents reporting their workplace had a drug
testing programme (11.7% at T1 vs 13.1% at T2, p=0.1606).

DISCUSSION
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Table 1 Self-reported general and workplace cannabis use among all respondents before (time 1) and after (time 2) the legalisation of cannabis
for non-medical purposes

Workplace

Time 1 (before legalisation)

Time 2 (after legalisation)

95% CI

95% CI

%

From

To

%

From

To

 No risk/slight risk

23.5

21.7

25.4

22.1

20.5

23.6

 Moderate risk

34.7

32.7

36.8

35.9

34.1

37.6

 Great risk

37.6

35.5

39.7

37.9

36.2

39.7

4.1

3.3

5.0

4.1

3.4

4.8

 No risk/slight risk

11.4

10.0

12.8

9.9

8.7

11.0

 Moderate risk

19.2

17.5

20.9

22.5

20.9

24.0

 Great risk

65.6

63.5

67.7

64.4

62.7

66.2

3.8

2.9

4.6

3.3

2.6

3.9

 No risk/slight risk

11.6

10.2

13.0

11.3

10.1

12.6

 Moderate risk

24.2

22.3

26.0

26.3

24.7

27.9

 Great risk

59.4

57.3

61.6

58.5

56.7

60.4

4.8

3.8

5.7

3.9

3.2

4.5

41.6

39.4

43.9

42.3

40.5

44.1

Unadj.
P value*

Adj.
P value*†

0.5999

0.0295

0.0157

0.0060

0.1571

0.1169

0.0024

0.0081

0.0081

0.0020

0.0016

0.2045

Perceived risk of interference with productivity when using cannabis:
Within 2 hours before work

 Don't know
While working, at lunch/other breaks

 Don't know
Perceived risk of harm of using cannabis:
Within 2 hours before safety-sensitive work

 Don't know
Perceived ease of:
Using cannabis during lunch/other breaks
 Difficult
 Neither easy/difficult
 Easy
 Don't know

9.1

7.8

10.5

8.1

7.1

9.0

43.6

41.2

45.9

46.2

44.4

48.1

5.7

4.4

6.9

3.4

2.7

4.0

67.0

64.5

69.5

71.4

69.8

73.1

Using cannabis while working (excluding breaks)
 Difficult
 Neither easy/difficult

6.4

5.3

7.6

6.1

5.2

7.0

20.6

18.1

23.2

19.0

17.6

20.4

5.9

4.0

7.8

3.5

2.8

4.1

 Difficult

55.2

52.8

57.6

59.7

57.9

61.5

 Neither easy/difficult

10.2

8.8

11.7

9.0

8.0

10.0

 Easy

21.3

19.3

23.3

20.8

19.3

22.3

 Don't know

13.3

11.8

14.8

10.5

9.4

11.6

 Easy
 Don't know
Getting/buying/selling cannabis at work

*P values correspond to the results of an F test testing the hypothesis of equal marginal means for the main effect of time (comparing time 1 with time 2 weighted for non-
response).
†Adjusted for survey mode, age, sex, province, education, smoking, alcohol, general health status, hazardous work, workplace size, work hours, tenure, workshift schedule, job
permanence, industry, and cannabis use status.
Adj, adjusted; Unadj, unadjusted.

included both working and non-working respondents and was
restricted to respondents reporting past-year use. The increasing
size of the denominator over time in the CCS analysis, due to
the increasing prevalence of cannabis use, likely contributed to
the reductions observed. Conversely, our analyses considered all
workers in the denominator, regardless of cannabis use.
The proportion of workers in our sample reporting awareness of a substance use policy in their workplace increased
significantly from 63% to 79%. This finding was expected,
as the discourse prior to legalisation focused on encouraging
employers to develop or update existing policies as a means
to guard against the potential workplace consequences of
legalisation.4 33 Research conducted by the Canadian Centre
on Substance Use and Addiction3 found many organisations
lacked comprehensive substance use policies before legalisation. The lack of change in workplace drug testing programmes
Carnide N, et al. Occup Environ Med 2022;0:1–7. doi:10.1136/oemed-2022-108316

was also unsurprising, as no specific provisions in the legislation allowed for changes to current drug testing regulations in
Canada.
Although we observed statistically significant changes in risk
perceptions between T1 and T2, the magnitude of these changes
was modest. There was a small increase in the proportion of
respondents reporting that cannabis use before or at work could
interfere with productivity. These findings are consistent with
prelegalisation/postlegalisation increases in the proportion of
Canadians who felt cannabis impairs one’s ability to drive (from
81% to 85%).12 14 We did not observe significant changes in risk
perceptions of harm associated with cannabis use before safety-
sensitive work. Nonetheless, the approximately 15% of respondents who feel there is minimal risk to using cannabis before
safety-sensitive work, or who are not sure about the risk, points
to a potential unmet need for education.
5
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Table 2 Self-reported workplace cannabis perceptions and availability of workplace cannabis use among all respondents before (time 1) and after
(time 2) the legalisation of cannabis for non-medical purposes

Workplace

Time 1 (before legalisation)

Time 2 (after legalisation)

95% CI

95% CI

%

From

To

%

From

To

Unadj.
P value*

Adj.
P value*†

 Yes

62.7

60.6

64.8

79.0

77.5

80.5

<0.0001

<0.0001

 No

15.1

13.6

16.7

9.5

8.4

10.6

 Don't know

22.1

20.3

24.0

11.5

10.4

12.7
0.1041

0.1606

 Yes

11.7

10.3

13.1

13.1

11.8

14.3

 No

71.4

69.4

73.4

71.4

69.8

73.1

 Don't know

16.9

15.3

18.6

15.5

14.2

16.8

Aware of having a substance use policy in their workplace

Aware of having a drug testing programme in their workplace

*P values correspond to the results of an F test testing the hypothesis of equal marginal means for the main effect of time (comparing time 1 with time 2 weighted for non-
response).
†Adjusted for survey mode, age, sex, province, education, smoking, alcohol, general health status, hazardous work, workplace size, work hours, tenure, workshift schedule, job
permanence, industry, and cannabis use status.
Adj, adjusted; Unadj, unadjusted.

Likewise, changes in workplace availability were statistically
significant, but small in size. There was a trend towards a greater
number of respondents reporting use at work or obtaining
cannabis at work to be difficult at T2 compared with T1, while
more respondents at T2 felt it would be easy to use cannabis on
breaks. In each measure, there was a corresponding decrease in
respondents reporting ‘Don’t know’. Whether these small differences were true changes or due simply to greater awareness of
issues around cannabis in the workplace is unknown.
These results, while encouraging, should be interpreted
cautiously. Our analysis did not evaluate changes specifically in
impairment at work, nor in workplace safety outcomes. Postlegalisation data were also collected only 9–11 months after
legalisation. Longer-
term data are needed to determine how
these trends progress over time, given the evolving nature of this
policy change. Specifically, retail availability was slow to expand
in some provinces, particularly in the first year after legalisation,
but has since increased.34 Additionally, edibles and concentrates
were only introduced to the legal market at the end of 2019.
Conceivably, these measures could influence use behaviours and
perceptions over time.
This study is one of the first national studies to report on the
impact of the legalisation of non-medical cannabis use among
workers. Our study captures data not only on workplace
cannabis use, but also related modifiable factors, for which data
at a federal level were virtually non-existent before legalisation.
The sample was moderately large and included workers from
a wide variety of industries. We also controlled for important
sociodemographic, health, lifestyle and work factors in our
comparisons.
However, this study has limitations. With the federal nature
of legalisation, we were unable to collect information from
a Canadian-
based control group. Therefore, any reported
changes cannot be explicitly attributed to legalisation. Data
were also only collected from one time point before legalisation. Some data suggest cannabis use was already increasing in
working-aged Canadians in the years leading up to legalisation.35
Although these results were not specific to a working population, we cannot exclude the possibility that some changes seen
in our study are a continuing trend from before legalisation.
The prelegalisation survey was also conducted 4 months before
legalisation and responses may have been influenced by awareness of impending legalisation. For instance, employers may

have already communicated expectations and policies around
substance use to their employees. Workers may have also been
more comfortable disclosing use. Discourse regarding legalisation may have also influenced perceptions regarding cannabis
effects. Thus, changes between prelegalisation and postlegalisation may have been attenuated.
The survey response rate for new respondents was low at both
time points (approximately 13%), mainly due to poor response
to RDD recruitment. However, given we could not establish the
eligibility of individuals when contact was not made, our response
rates are likely conservative. Additionally, we were able to calibrate our sample to the LFS by asking relevant questions at each
time point. Still, our study sample was recruited primarily from
pre-existing survey panels of individuals who are more likely to
participate in survey research. Potential respondents were also
made aware of the survey topic. Thus, selection bias is possible,
and estimates cannot necessarily be generalised to the overall
Canadian workforce. Finally, data were based on self-report and
social desirability bias may have impacted responses. However,
surveys were primarily self-administered online, which typically
lead to a greater willingness to disclose sensitive information.36
The period before legalisation in Canada was characterised
by considerable employer apprehension about the impact of
this policy change on workplaces. The results of this analysis,
demonstrating a lack of substantive changes in workplace use
patterns and perceptions in the short term from prelegalisation
to postlegalisation, are reassuring. It is possible that the growing
public dialogue around potential harms of workplace use and
heightened employer engagement on the issue during this time
period contributed to stability in these measures. However,
longer-term data are needed to assess the true impact of legalisation on use and perceptions among workers.

6

Carnide N, et al. Occup Environ Med 2022;0:1–7. doi:10.1136/oemed-2022-108316

Twitter Nancy Carnide @nancycarnide and Andrea D Furlan @adfurlan
Acknowledgements We wish to express our appreciation to Dr. Curtis Breslin, Dr.
Mark Ware, and members of our stakeholder advisory committee who provided input
on the survey.
Contributors NC and PMS conceived of the study. NC, PMS, ADF and MRF
contributed to the study design, methods, and acquisition of funding. HL analysed the
data under supervision of NC, VL and PMS. All authors contributed to interpretation of
data. NC wrote the initial draft of the manuscript. All authors critically reviewed and
contributed to revising the manuscript for important intellectual content and approve
this final version. NC had access to the data, accepts full responsibility for the finished
work, and controlled the decision to publish.

Occup Environ Med: first published as 10.1136/oemed-2022-108316 on 18 July 2022. Downloaded from http://oem.bmj.com/ on August 12, 2022 by guest. Protected by copyright.

Table 3 Self-reported awareness of workplace substance use policies among all respondents before (time 1) and after (time 2) the legalisation of
cannabis for non-medical purposes

Workplace

Disclaimer The funders had no role in the conduct of this study, in the writing
of the report, or in the decision to submit the article for publication. All inferences,
opinions, and conclusions drawn in this report are those of the authors and do not
reflect those of the Province of Ontario.
Competing interests None declared.
Patient consent for publication Not applicable.
Ethics approval This study involves human participants and was approved by the
University of Toronto Health Sciences Research Ethics Board. Reference numbers
36019 and 37602. Participants gave informed consent to participate in the study
before taking part.
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available on reasonable request.
Deidentified participant data that support the findings of this study are available
from the corresponding author, NC, on reasonable request.
Supplemental material This content has been supplied by the author(s). It
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.
Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.
ORCID iDs
Nancy Carnide http://orcid.org/0000-0001-7892-5626
Victoria Landsman http://orcid.org/0000-0001-5238-3857
Michael R Frone http://orcid.org/0000-0003-4002-3947
Andrea D Furlan http://orcid.org/0000-0001-6138-8510
Peter M Smith http://orcid.org/0000-0001-8286-4563

REFERENCES

1 An Act respecting cannabis and to amend the Controlled Drugs and Substances Act,
the Criminal Code and other Acts, Parliament of Canada, First Session, Forty-second
Parliament, 64-65-66-67 Elizabeth II, 2015-2016-2017-2018 Sess. (2018).
2 Haberl M. Blazing the trail: what the legalization of cannabis means for Canadian
employers. Ottawa, Ontario: The Conference Board of Canada, 2018. https://www.
conferenceboard.ca/cannabis_in_the_workplace/index.html
3 Meister SR. A review of workplace substance use policies in Canada: strengths, gaps
and key considerations. Ottawa, Ontario: Canadian Centre on Substance Use and
Addiction, 2018. https://www.ccsa.ca/review-workplace-substance-use-policies-
canada-strengths-gaps-and-key-considerations
4 Human Resources Professionals Association. Clearing the haze: the impacts of
marijuana in the workplace, 2017. Toronto, Ontario. Available: https://www.hrpa.ca/
Documents/Public/HRPA-Clearing-The-Haze.pdf
5 Howard J, Osborne J. Cannabis and work: need for more research. Am J Ind Med
2020;63:963–72.
6 National Conference of State Legislatures. Cannabis overview, 2021. Available:
https://www.ncsl.org/research/civil-and-criminal-justice/marijuana-overview.aspx
7 Rotermann M. What has changed since cannabis was legalized? Health Rep
2020;31:11–20.
8 Rotermann M. Looking back from 2020, how cannabis use and related behaviours
changed in Canada. Health Rep 2021;32:3–14.
9 Gali K, Winter SJ, Ahuja NJ. Changes in cannabis use, exposure, and health
perceptions following Legalization of adult recreational cannabis use in California: a
prospective observational study. Subst Abuse Treat Prev Policy 2021;16:16.
10 Turna J, Belisario K, Balodis I, et al. Cannabis use and misuse in the year following
recreational cannabis legalization in Canada: a longitudinal observational cohort
study of community adults in Ontario. Drug Alcohol Depend 2021;225:108781.

Carnide N, et al. Occup Environ Med 2022;0:1–7. doi:10.1136/oemed-2022-108316

11 Cerdá M, Mauro C, Hamilton A, et al. Association between recreational marijuana
legalization in the United States and changes in marijuana use and cannabis use
disorder from 2008 to 2016. JAMA Psychiatry 2020;77:165–71.
12 Health Canada. Canadian Cannabis Survey 2019 - Summary. Ottawa, Ontario, 2019.
Available: https://www.canada.ca/en/health-canada/services/publications/drugs-
health-products/canadian-cannabis-survey-2019-summary.html
13 Health Canada. Canadian Cannabis Survey 2020: Summary. Ottawa, Ontario,
2020. Available: https://www.canada.ca/en/health-canada/services/drugs-
medication/cannabis/research-data/canadian-cannabis-survey-2020-summary.
html#a2
14 Health Canada. Canadian Cannabis Survey 2018 Summary, 2018. Ottawa, Ontario.
Available: https://www.canada.ca/en/services/health/publications/drugs-health-
products/canadian-cannabis-survey-2018-summary.html
15 Frone MR. Employee psychoactive substance involvement: historical context, key
findings, and future directions. Annu Rev Organ Psych 2019;6:273–97.
16 Carnide N, Lee H, Frone MR, et al. Patterns and correlates of workplace and non-
workplace cannabis use among Canadian workers before the legalization of non-
medical cannabis. Drug Alcohol Depend 2021;218:108386.
17 Statistics Canada. Canadian Tobacco, Alcohol and Drugs Survey (CTADS). Detailed
information for 2017, 2017. Ottawa, Ontario. Available: http://www23.statcan.gc.ca/
imdb/p2SV.pl?Function=getSurvey&Id=333871
18 Health Canada. The Canadian Cannabis Survey – methodological report, 2017.
Ottawa, Ontario. Available: http://epe.lac-bac.gc.ca/100/200/301/pwgsc-tpsgc/por-ef/
health/2017/102-16-e/report.html
19 Frone MR. Prevalence and distribution of illicit drug use in the workforce and in
the workplace: findings and implications from a U.S. national survey. J Appl Psychol
2006;91:856–69.
20 Pidd K, Roche AM, Buisman-Pijlman F. Intoxicated workers: findings from a national
Australian survey. Addiction 2011;106:1623–33.
21 Ialomiteanu AR, Hamilton HA, Mann RE. CAMH Monitor 2018: Metadata User’s
eGuide. Toronto, Ontario: Centre for Addiction and Mental Health, 2019. https://
camh.ca/-/media/files/pdfs---camh-monitor/cm18-td-pdf.pdf
22 Frone MR. Workplace substance use climate: prevalence and distribution in the U.S.
workforce. J Subst Use 2012;71:72–83.
23 Thompson AH, Jacobs P, Dewa CS. The Alberta Survey of Addictive Behaviours
and Mental Health in the Workforce: 2009. Edmonton, Alberta: Institute of Health
Economics, 2011. http://www.ihe.ca/publications/the-alberta-survey-of-addictive-
behaviours-and-mental-health-in-the-workforce-2009
24 Statistics Canada. Canadian Community Health Survey (CCHS) - 2016, 2016. Ottawa,
Ontario. Available: http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&
Id=259374
25 Statistics Canada. Labour Force Survey questionnaire, 2016. Ottawa, Ontario.
Available: http://www23.statcan.gc.ca/imdb-bmdi/instrument/3701_Q1_V6-eng.htm
26 Smith PM, Saunders R, Lifshen M, et al. The development of a conceptual model and
self-reported measure of occupational health and safety vulnerability. Accid Anal Prev
2015;82:234–43.
27 Statistics Canada. North American Industry Classification System (NAICS) Canada
2017 version 3.0, 2017. Ottawa, Ontario. Available: http://www23.statcan.gc.ca/
imdb/p3VD.pl?Function=getVD&TVD=1181553
28 Ramezani N. Analyzing non-normal binomial and categorical response variables under
varying data conditions. Proceedings of the SAS® Global Forum 2016 Conference,
Cary, NC: SAS Institute Inc, 2016. https://support.sas.com/resources/papers/
proceedings16/11702-2016.pdf
29 van Buuren S. Multiple imputation of discrete and continuous data by fully conditional
specification. Stat Methods Med Res 2007;16:219–42.
30 Survey Methodology Program SRC. IVEware: imputation and variance estimation
software. Version 0.3 [software]. Michigan: University of Michigan Institute for Social
Research, 2021. https://www.src.isr.umich.edu/software/
31 Wang B, Fang Y, Jin M. Combining type-III analyses from multiple Imputations.
Proceedings of the SAS® Global Forum 2014 Conference, Cary, NC: SAS Institute Inc,
2014. https://support.sas.com/resources/papers/proceedings14/1543-2014.pdf
32 Fischer B, Robinson T, Bullen C, et al. Lower-Risk Cannabis Use Guidelines (LRCUG)
for reducing health harms from non-medical cannabis use: a comprehensive evidence
and recommendations update. Int J Drug Policy 2022;99:103381.
33 Canadian Centre for Occupational Health and Safety. Workplace strategies: risk
of impairment from cannabis, 2018. Available: https://www.ccohs.ca/products/
publications/cannabis_whitepaper.pdf
34 Myran DT, Staykov E, Cantor N, et al. How has access to legal cannabis changed
over time? An analysis of the cannabis retail market in Canada 2 years following the
legalisation of recreational cannabis. Drug Alcohol Rev 2022;41:377–85.
35 Rotermann M. Analysis of trends in the prevalence of cannabis use and related
metrics in Canada. Health Rep 2019;30:3–13.
36 Johnson TP. Sources of error in substance use prevalence surveys. Int Sch Res Notices
2014;2014:923290

7

Occup Environ Med: first published as 10.1136/oemed-2022-108316 on 18 July 2022. Downloaded from http://oem.bmj.com/ on August 12, 2022 by guest. Protected by copyright.

Funding This work was supported by the Canadian Institutes of Health Research
(CIHR) (grant numbers SH1-155415 and PJT-162250). During this work, Peter Smith
was supported by a Research Chair in Gender, Work and Health from CIHR. The
Institute for Work and Health receives support from Ontario’s Ministry of Labour,
Training and Skills Development.

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

Occup Environ Med

Supplementary Table 1. Personal and work-related characteristics of all working survey respondents at time 1
(before legalization) and time 2 (after legalization)
Time 1 (Before Legalization)

Characteristics

T1 Respondents
(n=2,011)
n (%)

Time 2 (After Legalization)
Respondents
Replenishment
Participating
Respondents
at T1 and T2
at T2
(n=1,030)
(n=3,002)
n (%)
n (%)

Age in years, mean (SD)

44.1 (12.5)

47.6 (11.4)

42.5 (12.7)

Sex
Female
Male
Missing

895 (44.5)
1115 (55.5)
1 (0.1)

411 (39.9)
619 (60.1)
0

1498 (49.9)
1495 (49.8)
9 (0.3)

252 (12.5)
240 (11.9)
151 (7.5)
749 (37.3)
449 (22.3)
170 (8.5)

119 (11.6)
137 (13.3)
78 (7.6)
391 (38.0)
223 (21.7)
82 (8.0)

318 (10.6)
347 (11.6)
199 (6.6)
1184 (39.4)
715 (23.8)
239 (8.0)

Highest education achieved
High school diploma or below
At least some post-secondary education
Missing

244 (12.1)
1761 (87.6)
6 (0.3)

108 (10.5)
921 (89.4)
1 (0.1)

464 (15.5)
2527 (84.2)
11 (0.4)

Self-rated general health
Good/Fair/Poor
Very Good/Excellent
Missing

869 (43.2)
1138 (56.6)
4 (0.2)

442 (42.9)
586 (56.9)
2(0.2)

1315 (43.8)
1683 (56.1)
4 (0.1)

Current frequency of cigarette smoking
Not at all
Occasionally
Daily
Missing

1670 (83.0)
124 (6.2)
213 (10.6)
4 (0.2)

890 (86.4)
50 (4.9)
88 (8.5)
2(0.2)

2494 (83.1)
200 (6.7)
297 (9.9)
11 (0.4)

Past-year frequency of alcohol consumption
Never/Less than once a month
1 to 3 times per month
1 to 3 times per week
4 times per week
Missing

498 (24.8)
539 (26.8)
651 (32.4)
301 (15.0)
22 (1.1)

280 (27.2)
240 (23.3)
345 (33.5)
162 (15.7)
3 (0.3)

895 (29.8)
804 (26.8)
891 (29.7)
403 (13.4)
9 (0.3)

Usual hours worked per week, mean (SD)

38.0 (8.1)

38.2 (7.2)

38.1 (8.6)

Region of residence
British Columbia/Yukon
Alberta
Saskatchewan/Manitoba
Ontario
Quebec
Atlantic Region
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Time 1 (Before Legalization)

Characteristics
Usual work schedule
Regular day, evening or night shift
Non-regular shift (e.g., rotating, split, on
call, irregular)
Missing

T1 Respondents
(n=2,011)
n (%)

Occup Environ Med

Time 2 (After Legalization)
Respondents
Replenishment
Participating
Respondents
at T1 and T2
at T2
(n=1,030)
(n=3,002)
n (%)
n (%)

1688 (83.9)

888 (86.2)

2465 (82.1)

318 (15.8)

140 (13.6)

531 (17.7)

5 (0.3)

2 (0.2)

6 (0.2)

10.2 (9.4)

11.8 (9.8)

9.1 (9.0)

Has a permanent job
Yes
No
Missing

1785 (88.8)
215 (10.7)
11 (0.6)

933 (90.6)
96 (9.3)
1 (0.1)

2615 (87.1)
374 (12.5)
13 (0.4)

Performed hazardous work tasks weekly
Yes
No
Missing

774 (38.5)
1230 (61.2)
7 (0.4)

351 (34.1)
678 (65.8)
1 (0.1)

1112 (37.0)
1880 (62.6)
10 (0.3)

344 (17.1)
635 (31.6)
501 (24.9)
531 (26.4)

173 (16.8)
317 (30.8)
257 (25.0)
283 (27.5)

558 (18.6)
875 (29.2)
764 (25.5)
805 (26.8)

235 (11.7)
218 (10.8)
294 (14.6)

86 (8.4)
124 (12.0)
173 (16.8)

404 (13.5)
384 (12.8)
388 (12.9)

277 (13.8)

154 (15.0)

372 (12.4)

208 (10.3)

95 (9.2)

354 (11.8)

752 (37.4)

389 (37.8)

1076 (35.8)

27 (1.3)

9 (0.9)

24 (0.8)

364 (18.1)
1647 (81.9)

348 (33.8)
682 (66.2)

848 (28.3)
2154 (71.8)

Job tenure, mean (SD)a

Workplace size
5-19
20 to 99
100 to 499
≥500
Industry
Arts, retail trade, accommodations
Health care and social assistance
Education
Manufacturing, trade, transportation,
warehousing
Primary industry (including construction)
Other (including information, technology,
finance, administrative, professional,
science, public administration)
Missing
Survey Mode
Phone
Online
a Data

on job tenure was missing for 43 respondents (n=24 for those at Time 1, n=19 for those at Time 2 [n=1 among respondents participating at
T1 and T2 and n=18 among replenishment respondents]).
Abbreviations: SD, standard deviation; T1, time 1; T2, time 2.
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