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Introduction

Accessing people for research purposes who cultivate cannabis
is difficult. The illegality of cannabis cultivation in most countries
makes it more likely that such populations are motivated to
remain hidden to avoid potential legal and social consequences
as a result of their activities being revealed to others, especially
law enforcement. The hidden nature of these populations poses
problems for researchers who aim at collecting a representative
sample of respondents, in order to be more confident that their
findings are externally valid. Probability sampling methods are
limited when applied to the study of hidden populations, because:
(a) response rates for general population surveys are decreasing
(Groves, 2006); (b) hidden populations are often more likely
to be excluded from probability survey sampling frames (Zhao,
Stockwell, & Macdonald, 2009); and (c) probability sampling meth-
ods are expensive, especially when low-prevalence behaviours are
targeted (Kakinami & Conner, 2010). To some extent, these limi-
tations can be addressed through the use of purposive sampling
through digital technologies. Purposive sampling, which requires
researchers to develop a situated knowledge of the field site and
rapport with target population members, has a long history in the
drugs field (e.g., Braunstein, 1993), but has traditionally been asso-
ciated with small samples. However, when purposive sampling is
combined with digital communication methods, researchers have
successfully engaged large samples who are otherwise hard to
reach at relatively low cost (Miller & Sønderlund, 2010). Such large
samples produce datasets that lend themselves to quantitative
analysis, yet the external validity of such analyses largely remains
unknown, as it is usually neither possible to determine a response
rate nor the characteristics of non-responders or potential respon-
ders who were out of scope. Despite the usual caveats published
with them that their findings should not be generalised, in the
absence of other information about hidden populations, these
findings tend to be assigned greater external validity than they may

∗ Corresponding author at: Drug Policy Modelling Program, National Drug and
Alcohol Research Centre, UNSW Australia, Sydney, NSW 2052, Australia.
Tel.: +61 407778938.

E-mail address: m.barratt@unsw.edu.au (M.J. Barratt).

warrant. Thus, we have recently argued that comparisons between
matched sub-samples from both purposive and probability survey
methodologies should, where possible, be conducted and pub-
lished alongside quantitative analyses from purposive samples
(Barratt, Ferris, & Lenton, 2014). Such comparisons may  allow the
readers and producers of research to have greater confidence to
evaluate the external validity of purposive samples, and interpret
the representativeness of the resultant findings.

The Global Cannabis Cultivation Research Consortium (GCCRC),
as outlined in this volume, has accessed the largest international
sample of cannabis growers to date through online purposive sam-
pling methodologies. How can we assess the representativeness
of this sample? Representativeness is difficult to assess because
representative household surveys that access cannabis cultivators
are rare. Australia, Finland and Denmark were the only countries
from the GCCRC sample countries where their national repre-
sentative surveys asked about growing and therefore produced
sub-samples of growers to which could potentially be compared
with our online samples. However, the Finland (n = 30, Pekka
Hakkarainen, personal communication) and Denmark (n = 22,
Vibeke Asmussen Frank, personal communication) samples of
cannabis growers from their representative national surveys were
too small to make meaningful comparisons, so we have focused
only on the Australian sample (n = 100) in this paper. This paper
compares the online purposive sample of Australian cannabis
growers with a matched sub-sample of cannabis growers accessed
from Australia’s representative general population survey, the
National Drug Strategy Household Survey (NDSHS, Australian
Institute of Health and Welfare [AIHW], 2011).

Methods

Data sources

The Australian component of the GCCRC survey was  open
to respondents from July 2012 to February 2013, and attracted
574 Australian residents who  reported that they were 18 years
or over and had grown cannabis at least once. The online sur-
vey of cannabis cultivation practices (the International Cannabis
Cultivation Questionnaire [ICCQ], Decorte et al., 2012) took approx-
imately 15 min  to complete. As outlined more fully in Barratt
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et al. (in this volume) and Barratt et al. (2012), we  employed a
large variety of recruitment methods to access this hidden popu-
lation. The eligible Australian sample was recruited via cannabis
organisations/websites/forums (22%), news articles (20%), radio
(17%), Facebook (14%), other drug organisations/websites/forums
(10%), and a number of other sources, including friend referral (all
other 17%). Engagement with cannabis growers who  participated
in online groups was sought, rather than simply advertising in
places where online group members gathered (see Barratt & Lenton,
2010). The study was approved by the Curtin Human Research
Ethics Committee (NDRI-01-2012).

The 2010 NDSHS was the tenth survey conducted every 2–3
years since 1985 which aimed to determine the prevalence of licit
and illicit drug use among Australian residents aged 14 years and
over. The 2010 survey comprised 26,648 complete usable ques-
tionnaires, with a response rate of 50.6%. The sampling excluded
non-private dwellings (e.g. hospitals, prisons, drug and alcohol
rehabilitation centres, refuges, university residences, etc.) and the
homeless (AIHW, 2011).

To make valid comparison between datasets, we matched the
sub-samples as much as possible. The NDSHS general population
survey asked all recent (last 12-month) cannabis users where they
usually obtained cannabis (single response). Those who  reported
that they usually obtained cannabis from ‘grow my  own’ (n = 100)
were included as growers for the current analysis. All of these
respondents were over 18 years of age, which was also the lower
age eligibility criterion for the purposive sample. The matching
purposive sample included those who had used cannabis in the
last 12 months and had grown cannabis in the last 12 months
(n = 327). Therefore, one limitation is that the samples are not com-
pletely matched: some respondents to the NDSHS may  have grown
cannabis in the last 12 months, but not as their ‘usual’ source.

Measures

Demographic variables available for comparison included age,
sex, remoteness, indigenous status, employment status, com-
pleted educational qualifications, household structure (alone, with
partner, with children). Drug variables available for comparison
included age of first cannabis use (less than 16 years), daily cannabis
use, and recent (last 12-month) other illicit drug use. While most
variables were asked identically between the two surveys, the
following items were different and this may  limit their compari-
son: remoteness, language, employment, and household structure.
Remoteness: In the ICCQ, growers were asked to estimate the
remoteness of the region in which they lived (major city, inner
regional, outer regional, remote, very remote), whereas in the
NDSHS, residential addresses from the sampling frame were cat-
egorised directly into these options. Outer regional, remote and
very remote have been collapsed for analysis. Employment: In the
ICCQ, growers could select more than one option from a list of
multiple responses to the question ‘what is your current employ-
ment status?’, whereas in the NDSHS they were asked ‘which of
the following best described your main current employment sta-
tus?’. These variables were used to derive a dichotomous indicator
of whether the grower was in paid employment. We  would expect
a greater proportion of the GCCRC sample to have indicated paid
employment given the different question structure – e.g. a full-
time student in casual employment may  choose ‘student’ using
NDSHS question but would be counted as ‘employed’ using the
ICCQ. Household structure: The ICCQ asked ‘who else lives with you
in the same household?’, whereas the NDSHS asked ‘which category
best described this household?’, with indicator variables for living
alone, living with partner/spouse, and living with children derived
from the above. All other variables were identical or comparable.

Readers can view the NDSHS questionnaire here (AIHW, 2011) and
the ICCQ here (Decorte et al., 2012).

Analysis

Means for continuous variables or percentages for categorical
variables are presented for each sample. Stata 11.1 (StataCorp,
2009) was  used to estimate confidence intervals. Design weights
and weighted numbers and percentages were reported for the
NDSHS data. Non-parametric bootstrap confidence intervals were
estimated around comparable estimates and proportions from the
purposive sample. Subsampling was repeated 250 times to gener-
ate each estimate. While bootstrap confidence intervals are better
suited to estimating confidence intervals using the convenience
sample as the population (Adèr, Mellenbergh, & Hand, 2008), stan-
dard linearized confidence intervals (not shown) also produced
very similar results. To compare the results from the two sam-
ples directly, we undertook an analysis using techniques typically
applied in meta-analysis studies (Sterne, 2009) using an alpha level
of .05.

Results

Comparing the Australian GCCRC sample with the sub-sample
of growers from the NDSHS sample revealed that they were not sig-
nificantly different on a range of important variables. Notably, age,
indigenous status, involvement in paid employment, completion of
any educational qualification, proportion living alone, proportion
living with partner, daily cannabis use and recent other illicit drug
use were not statistically significantly different between samples.
However, growers accessed through the NDSHS were more likely to
be female, more likely to reside in a capital city, less likely to reside
in an outer regional or remote area, less likely to have completed
a university qualification, more likely to be living with children,
and more likely to report first using cannabis under the age of 16,
compared with the GCCRC sample (Table 1).

Discussion

We  have accessed a sample of cannabis growers that are
relatively comparable with those accessed through probability
household survey methodology. While this finding does not mean
our sample can be understood as representative, it does lend more
confidence to our purposive sampling methodology that uses a
wide range of internet and traditional recruitment sources.

Demographic variables that differed may potentially be
explained. Routine monitoring of internet access in Australia
(Australian Bureau of Statistics [ABS], 2014) indicates that although
the digital divide between males and females has disappeared, peo-
ple aged over 55 and those not employed are less likely to access
the internet. Internet access is still strongly associated with ris-
ing levels of educational attainment and income. These differences
in overall internet access may  explain the finding that the online
sample was  more highly educated; however, it is clear that access
is only one factor – desire and motivation to complete the sur-
vey and the extent of use of online cannabis groups, websites and
social media would play an important role in whether the poten-
tial respondent has the opportunity to be included. Furthermore,
there is also still a gender divide favouring male participants in
online drug-use communities (e.g., 76% of 897 Bluelight.org survey
respondents were male; Chiauzzi, DasMahapatra, Lobo, & Barratt,
2013) which is likely to have contributed to a bias towards males
in the online sample.

Regarding the household survey sample being more likely to
have first tried cannabis under the age of 16, the sub-sample
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