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Objective: Cannabis use has been linked to physical, psychological, and behavioral changes. Although research
indicates separately that informal social support and formal social engagement — which are correlated measures —
serve as protective factors in cannabis use, much of this research focuses on youth and more urban samples,
limiting our understanding of if these findings are true for rural populations where social support and social
engagement are particularly important for health and health behaviors. To fill the research gap, this study ex-
amines the effects of informal social support (tangible support and emotional support) and formal social
engagement on cannabis use among rural working-age adults.

Methods: This research analyzed 1,122 observations from a cross-sectional online survey conducted in 2022 of
working-age adults (18-64) from rural America. Multilevel logistic regression models were used to predict
cannabis use in the past 12 months using informal social support (tangible support and emotional support) and
formal social engagement and other sociodemographic covariates and state legalization status.

Results: Multilevel logistic modeling indicates that low emotional support and low formal social engagement are
associated with a higher odds of reporting cannabis use in the past 12 months among rural working-age adults,
net of other sociodemographic variables and state legalization status.

Conclusions: The study suggests that emotional support and social engagement may contribute to cannabis use
prevention among rural working-age adults. These findings should inform future research as well as the devel-

opment of tailored health interventions targeting rural working-age adults.

1. Introduction

Cannabis consumption is linked to numerous health morbidities,
including cannabis-related traffic accidents, overdoses, or hospitaliza-
tions (National Academies of Sciences & Medicine, 2017). Like urban
areas, the prevalence of cannabis use in rural contexts has steadily risen
in the past two decades (Coughlin et al., 2019). While there is robust
literature documenting the role of formal social engagement and
informal social support in shaping physical, mental, and behavioral
health in rural contexts (Chrusciel et al., 2018; Utz et al., 2002; Miller
et al., 2023; Henning-Smith et al., 2019), there is no research investi-
gating whether a similar association is present for rural cannabis use.
Moreover, previous research on cannabis use has mainly focused on
rural youth or older adults, neglecting rural working-age adults who
play a crucial role in rural economic development. In this paper we
determine if informal social support and formal social engagement are
associated with lower cannabis use among a sample of 1,122 rural
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working-age adults in the United States (U.S.), net of other sociodemo-
graphic characteristics and state legalization status.

Cannabis consumption is associated with a range of physical, psy-
chological, and behavioral changes. In addition to traffic deaths, over-
does, or hospitalizations (National Academies of Sciences & Medicine,
2017), initiation and prolonged use can impair cognitive function and
emotion regulation (Zalesky et al., 2012). Adults who initiate cannabis
use at an early age face an increased risk of impulsivity and lifetime
dependence (Gruber et al., 2014; Winters & Lee, 2008). While research
on the potential health impacts of cannabis use continues to grow, the
evidence that does exist suggests various adverse health outcomes.

While annual data on rural cannabis use prevalence is not regularly
reported, research has suggested an upward trend in use (Coughlin et al.,
2019). Rural populations report using cannabis to manage the chronic
physical pain from agriculture and manufacturing work (Rafferty et al.,
2021). Similar research has shown that farm and ranch operators use
recreational substances as a self-medication to cope with stress
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(Radunovich et al., 2022; Watanabe-Galloway et al., 2022). Further,
rural adult who feel isolated perceive cannabis as a temporary method to
alleviate their sense of loneliness and emotional distress (Deckman et al.,
2014; Rural Health Information Hub, 2024). At the same time, limited
health services prevent rural populations from accessing appropriate
pain management and mental health care (Cai & Lalani, 2022; Rural
Health Information Hub, 2024). Cross-sectional research has shown a
positive association between unmet health service needs and cannabis
use among rural populations (Danek et al., 2023). Given these findings
coupled with the consistent upward trend in cannabis consumption
among rural residents (Coughlin et al., 2019), there is a need for
research that identifies additional risk factors for cannabis use.

Informal social support and formal social engagement are important
resources for supporting positive health behaviors in rural regions.
Informal social support includes tangible and emotional support
received from family members, friends, or neighbors (Chrusciel et al.,
2018; Drury et al., 2022; Miller et al., 2023). Formal social engagement
refers to participation in meetings, community activities, political
events, religious organizations, and volunteer opportunities (Glass et al.,
2006; Lydon et al., 2021; Utz et al., 2002; Yang et al., 2021). Research
has shown that rural adults tend to receive greater emotional support
and tangible support from family members, relatives, and friends than
their urban counterparts (Henning-Smith et al., 2019; Miller et al.,
2023). Similarly, children of rural parents provide more tangible sup-
port to older adults than children of urban parents (Clark et al., 2022).
Social engagement also varies across rural-urban contexts (Jones et al.,
2023). The proportion of adults who attend service club activities is
higher among rural adults (Jones et al., 2023). Faith-based organiza-
tions in rural regions serve as social centers for social engagement and
health promotion (Grieve et al., 2007; Schoenberg & Swanson, 2017).
Informal social support and formal social engagement are essential
components of rural health. Therefore, understanding if informal social
support and formal social engagement are associated with lower risk of
cannabis use within this population could be especially useful in
designing interventions tailored to rural contexts.

Prior research has documented links between cannabis use and
informal social support and social engagement, separately, and without
a focus on rural populations. In these research, higher levels of
emotional and tangible support are linked to reduced reliance on
cannabis use (Rapier et al., 2019; Rathinam & Ezhumalai, 2022). Posi-
tive emotional support can mitigate the social isolation linked to the
initiation of cannabis use (Reblin & Uchino, 2008). While stress has been
linked to maladaptive coping mechanism (eg. smoking, binge drinking,
overeating, etc.), participating in the social activities can help reduce
stress and subsequent coping mechanisms (Tindle et al., 2022; Buckner
et al., 2016; Fischer et al., 2017). At the same time, informal social
support and social engagement can incite cannabis use under certain
circumstances. For example, individuals who were not socially isolated
during the COVID-19 lockdown demonstrated a positive association
between perceived friend support and increased cannabis use (Blumberg
et al., 2022). Approximately fifty percent of people who use cannabis
indicate that the initiation of cannabis use is attributed to exposure to
family members or friends who use cannabis (Reilly et al., 1998).
Emerging adults who experience peer pressure may use cannabis to
maintain their social connections (Haug et al., 2014; Studer et al., 2016).
Therefore, the association between cannabis use and informal social
support and social engagement appears to vary in direction.

To the authors’ knowledge, no studies have examined the impact of
both informal social support and formal social engagement on cannabis
use among rural working-age adults. On average, working-age adults
make up a disproportionately smaller share of the rural population than
in urban areas because of outmigration of working-age adults and in-
migration of older adults to rural retirement destinations (Davis et al.,
2022; Council of Economic Advisers, 2023). They are pivotal in driving
local economic growth in rural areas (Council of Economic Advisers,
2023). Identifying protective factors — such as informal social support
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and formal social engagement — from cannabis use of rural working-age
adults not only protects population health but also promotes rural
development. In addition, including both in the same model is important
given that social engagement and informal social support are likely
correlated. Not accounting for both may over-estimate the effect of one.

Therefore, we utilize data from a cross-sectional nationally demo-
graphically representative survey of rural working-age adults in the U.S.
(N = 1,122) to determine if informal social support and formal social
engagement are associated with cannabis use net of each other as well as
socio-demographic characteristics that are shown to be associated with
cannabis use (e.g. race, gender, income, and education) (Jeffers et al.,
2021) and state legalization status.

2. Methods
2.1. Participants

We used cross-sectional data derived from Rural Health and
Engagement Survey (RHES), an online survey conducted between
September 19, 2022, and December 22, 2022, through Qualtrics panels.
Participants were recruited by Qualtrics using their network of partici-
pant pools, which are invited to participate in surveys through email
lists, member referrals, banner advertisements, online and mobile
games, mail-based recruitment, and TV and radio advertisements
(Callegaro et al. 2014). Respondents were invited to complete the survey
(i.e. inclusion criteria) if they were between ages 18 and 64 and if their
self-identified county and state responses — which were linked to Rural-
Urban Continuum Codes (RUCCs) (Economic Research Service (ERS),
2020) on the back end of the survey — indicated that they lived in a rural
county in the 48 lower contiguous states of the U.S. In addition, to
ensure a representative sample, age, sex, and race and ethnicity quotas
were determined using 2020 American Community Survey (American
Community Survey, 2021) estimates and 2013 ERS RUCCs (ERS, 2020).
Compensation for participation was distributed by Qualtrics in varied
forms (e.g. airline miles, gift cards).

In total, 3,368 eligible participants met the inclusion criteria and
entered the survey and 1,135 participants were included in the final
dataset. This resulted in a 33.7 % quality completion rate which repre-
sents the share of eligible participants who completed the survey and
with quality responses (e.g. checked for straight-lining, speeding (i.e.
took less than one half the median time to complete the survey), inap-
propriate text responses, and contradictory responses) divided by the
total number of eligible participants who opened the survey. While
reducing the quality completion rate, the rigorous quality checks out-
lined above represent an advantage for ensuring quality responses from
those who are retained in the sample. A poststratification weight was
constructed to account for sample differences in age, sex, race, ethnicity,
household income and education to ensure a representative rural sample
along these characteristics. The survey was approved by The Pennsyl-
vania State University Institutional Review Board and met institutional
guidelines for protection of human subjects. Additional details about the
survey, recruitment, and data quality checks can be found in Rhubart
et al. (2023).

2.2. Measures

Cannabis use was measured by using two single-choice questions
from the 2020 National Survey on Drug Use and Health (NSDUH)
(Substance Abuse and Mental Health Services Administration, 2013).
Participants were asked to respond to the following questions: Have you,
even once, used any of the following substances in the past year? (Please
remember that your responses are confidential and will be used only for
research purposes) 1) marijuana, smoked (do not include medical
marijuana), and 2) marijuana, edibles or gummies (do not include
medical marijuana). Participants who answered “Yes” to either question
were recoded as 1, while those who selected “No” for both questions
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were recoded as 0. In total, 13 participants who answered “Don’t know”
to both questions or “Don’t know” in one question and “No” in another
were excluded from the final analysis.

Two measures of informal social support were available in the RHES
data: tangible support and emotional support. Tangible support was
assessed through two questions that were drawn from the Fragile
Families and Child Well-being Study (Center for Research on Child
Wellbeing, 2011): 1) whether they had someone they could rely on to
lend them $200 when needed in the next year, and 2) whether they had
someone they could depend on to provide them with a place to live. Each
single-choice question had three answer options: Yes, No, and Don’t
know. The responses from these two questions were then combined into
a new variable with three categories. Participants who answered “Yes”
to both questions were recoded as high tangible support. Participants
who answered “Yes” to only one question were recoded as medium
tangible support. Participants who answered “No” or “Don’t know” to
both questions or who answered, “Don’t know” in one question and “No”
in the other were recoded as “low tangible support”. Emotional support
was measured with a question from the Americans’ Changing Lives
study (House, 2018). Participants were asked how many friends or rel-
atives were willing to listen when they needed to talk about their worries
or problems. Answers included Not at all, A little, Some, Quite a bit, A
great deal, and Don’t know. Answers of “Not at all” or “Don’t know”
were recoded as “low emotional support”. Those who responded “A
little” and “Some” were recoded as “medium emotional support”. “Quite
a bit” and “A great deal” were recoded as “high emotional support”.

Formal social engagement was measured using questions from the
National Social Life, Health, and Aging Project (NSHAP) Wave 2 In-
Person and Leave-Behind Questionnaires (Waite et al., 2011). Partici-
pants were asked 1) how often they attended meetings, events, or get-
togethers of any organized group (e.g., choir, committee/board, sup-
port group, sports/exercise group, hobby group, professional society) in
person in the past 12 months, and 2) how often they attended a religious
service in person in the past 12 months. Both measures had the following
categories: at least once a week, about once a month, several times a
year, once or twice a year, less than once a year or never. A social
engagement variable with three categories was created by combining
these two questions. Participants who indicated “at least once a week” or
“about once a month” to at least one of the questions were recoded as
high social engagement. Of the remaining participants, those who
indicated “several times a year” or “once or twice a year” to either
question were recoded as medium social engagement. Participants who
selected “less than a year or never” in both questions were recoded as
low social engagement.

Model covariates included sex, age, race and ethnicity, household
income, education, and employment status (Jeffers et al., 2021). Sex was
recorded as male and non-male. Individuals self-identified as non-binary
or other were recoded as non-male, which is consistent with other ap-
proaches when non-binary respondents represent a small share of par-
ticipants (Urlacher, 2023). Gender was not available in the survey. Age
was treated as a continuous variable. Following with U.S. Census Bureau
categories, race and ethnicity variables were recorded as Hispanic, non-
Hispanic White, non-Hispanic Black, and non-Hispanic other race
(McKenney & Bennett, 1994). Household income was categorized into
five groups: very low income (<$25,000), low income ($25,000-
$50,000), medium income ($50,000-$75,000), high income
(>$75,000), and “don’t know” income. Participants who worked more
than 35 hours per week were categorized as fully employed. We also
controlled for state legalization status, which was determined by each
state’s legalization status as of December 2022. States that fully legal-
ized cannabis use were coded as “full legalization”, those permitting
only medical use were coded as “partial legalization”, and those that
completely prohibited cannabis use were coded as “no legalization”
(National Conference of State Legislatures, 2023).
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2.3. Statistical analyses

The frequency and percentage distributions of the model variables
are provided as descriptive statistics. Multilevel logistic modeling was
used to predict the likelihood of cannabis use using tangible support
(Models 1A and 1B), emotional support (Models 2A and 2B), and formal
social engagement (Models 3A and 3B), both tangible and emotional
support (i.e. informal social support) (Models 4A and 4B) and informal
social support and formal social engagement (Models 5A and 5B). A
Models do not include sociodemographic covariates, and B Models do
include covariates. This modeling approach allows us to examine
changes in the independent variables from unadjusted to adjusted
models. State legalization status is treated as a level two predictor that is
included in both Model A and Model B. Random intercept models were
used as these assume that level one predictors may have different
starting points depending on state legalization status (Schabenberger,
2005). In addition, these models produced better fit statistics (i.e. AIC,
BIC, —2 Log Likelihood) than fixed effects models. All models use the
post-stratification weight. Model diagnostics (VIF/TOL) did not indicate
concerns about multicollinearity. As described earlier, less than 1% of
observations (N = 13) were excluded from the analyses because of
insufficient data on the dependent variable. SAS 9.4 (Windows) (© 2020
SAS Institute Inc) was used in all analyses.

3. Results
3.1. Descriptive statistics

Table 1 presents descriptive statistics for the model variables. Less
than half (42.13%) of rural working-age adults reported having used
cannabis in the past year. In terms of tangible support, 26.34% had low
tangible support, 25.25% had medium tangible support, and 48.41%
had high tangible support. Roughly had high emotional support
(50.54%), followed by medium emotional support (38.84%), and low
emotional support (10.62%). For social engagement, 44.11% had low
social engagement, 22.95% had medium social engagement, and
32.94% had high social engagement. The sample was evenly split by sex
(50.22% male; 49.78% non-male). Non-Hispanic Whites constituted the
largest ethnoracial group (77.62%), followed by Hispanic (9.02%), non-
Hispanic Black (7.91%) and non-Hispanic other race (5.45%). The mean
age of participants was 41.40. Across income, 34.08% had high incomes
(>$75,000), 17.38% had medium incomes ($50,000-$75,000), 22.68%
had low incomes ($25,000-$50,000), and 21.66 had very low incomes
(<$25,000). The remaining 3.75% did not know their income. The
prevalence of full-time employment was 58.39%. Nearly half of re-
spondents (50.50%) were from states that did not legalize cannabis,
35.66% were from states that partially legalized it, and 14.85% were
from states that fully legalized it.

3.2. Multilevel logistic regression models

Table 2 presents logistic regression models predicting cannabis use in
the past year. Models 1A through 3A show the unadjusted effects of
tangible support, emotional support, and social engagement on cannabis
use. Models 1B through 3B show those same effects net of the socio-
demographic covariates. We find that rural working-age adults with low
tangible support had 86% higher odds of reporting cannabis use
compared to those with a high level of tangible support (Model 1A). This
remained true net of sociodemographic covariates (Model 1B), though
the odds ratio decreased slightly. In Models 2A and 2B, those with low
emotional support had significantly higher odds (OR: 2.41; OR: 2.05) of
reporting cannabis use compared to those with high emotional support.
In addition, in both the unadjusted and adjusted model, rural working-
age adults with medium emotional support had 62% and 46% higher
odds of using cannabis compared to those with high emotional support.
Rural working-age adults with low or medium levels of social
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Table 1
Descriptive statistics for model variables for sample of rural working-age adults
in the U.S., 2022.

Freq Pct. Pct.
(UNWEIGHTED). (UNWEIGHTED) (WEIGHTED)
Cannabis Use
Yes 496 44.21 42.13
No 626 55.79 57.87
Tangible support
Low support 336 29.95 26.34
Medium support 300 26.74 25.25
High support 486 43.32 48.41
Emotional support
Low support 143 12.75 10.62
Medium support 469 41.80 38.84
High support 510 45.45 50.54
Social Engagement
Low social 536 47.77 44.11
engagement
Medium social 268 23.89 22.95
engagement
High social 318 28.34 32.94
engagement
Sex
Female, non- 596 53.12 49.78
binary, other
Male 526 46.88 50.22
Race
Non-Hispanic 902 80.39 77.62
White
Hispanic 105 9.36 9.02
Non-Hispanic 74 6.60 7.91
Black
Non-Hispanic 41 3.65 5.45
other
Age 1122 Mean = 41.40
Household Income
Very Low (Less 380 33.87 21.66
than 25,000)
Low 341 30.39 22.68
(25,000-50,000)
Medium 200 17.83 17.83
(50,000-75,000)
High (More than 153 13.64 34.08
75,000)
Do not know 48 4.28 3.75
Employed Full-time
Yes 583 51.96 58.39
No 539 48.04 41.61
Legalization Status
Not Legalized 550 49.02 50.50
Partially Legalized 408 36.36 35.66
Fully Legalized 164 14.62 14.85
N =1122.

engagement had about two times higher odds of reporting cannabis use
compared to those with high levels of social engagement in Model 3A.
This remained true in the adjusted model (Model 3B).

Models 4A and 4B include both tangible support and emotional
support as predictors. While emotional support remains significant, the
effects of tangible support become insignificant in the unadjusted and
adjusted models. Compared to those with high emotional support, those
with medium and low emotional support have about 69% and 2.16 times
higher odds of using cannabis in the past year, net of other model
covariates.

Models 5A and 5B include informal social support (tangible support
and emotional support) and formal social engagement. Similar to
Models 4A and 4B, the association between tangible support and
cannabis use is insignificant, but emotional support and social engage-
ment remain significant predictors of cannabis use in the unadjusted
model (5A). The results remain significant in the fully adjusted model
(5B) except for medium emotional support which loses significance. The
odds of cannabis use for individuals with low emotional support is 69%
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higher than for those with high emotional support, net of model cova-
riates. Additionally, compared to those with high social engagement,
those with medium and low social engagement have odds that are two
times higher of using cannabis in the past year net of other model
covariates.

4. Discussion

Cannabis has emerged as a widely used substances in the U.S. (Oser
et al., 2011) with implications for physical, psychological and behav-
ioral health. Prior research has shown that social support and social
engagement, separately, are associated with cannabis use (Reblin &
Uchino, 2008; Schoenberg & Swanson, 2017). We have built on that
prior work by 1) examining this topic among rural populations — for
whom social support and social engagement are particularly important
for supporting health and well-being, 2) focusing on working-age adults
who are essential for maintaining the local economy but represent a
disproportionately smaller share of the population in rural areas, and 3)
by examining both social support and social engagement — two related
factors — in the same model.

Using data from RHES, a nationally demographically representative
sample of rural working-age adults, we found low levels of emotional
support and formal social engagement are significantly associated with
higher odds of cannabis use. Our finding of the relationship between
emotional support and cannabis use aligns with previous research, but
with a rural sample. Emotional support provides reassurance and helps
bolster stress resilience (Calhoun et al., 2022; Hu et al., 2022). Reas-
surance predicts stress reduction and resilience promotes the use of
active coping strategies (Moos et al., 1993; Pradhan et al., 2012). Our
findings build on this previous work to suggest the importance of
emotional support for cannabis use in the broader population is also true
for rural working-age adults. The effect of tangible support disappearing
when we accounted for emotional support in the same model could be
explained by the fact that tangible support and emotional support are
moderately correlated (Pearson’s R = 0.507) (Appendix B). However,
VIF values for tangible and emotional support were <2 (Appendix C),
suggesting no multicollinearity concerns (Tsagris and Pandis, 2021).
While previous research has shown that informal social support provides
material needs and alleviates feelings of hopelessness that may trigger
cannabis use (Calhoun et al., 2022; Malmberg et al., 2010), our work
suggests the effects of tangible social support may be explained by
emotional support. This also supports the need to account for more
nuanced measures of social support (e.g. tangible vs. emotional).

Finally, our findings affirm the positive role of social engagement in
reducing the odds of cannabis use. Previous work has suggested that
engaging in formal social activities not only offers a sense of belonging
but also establishes social norms and constructive alternative activities
to combat cannabis use driven by loneliness (Hussain et al., 2023; Tang
etal., 2017; Grant Weinandy & Grubbs, 2021). In this paper, we showed
that while social engagement was correlated with social support (see
Appendix A), social engagement continued to be a significant predictor
of cannabis use net of social support, sociodemographic covariates, and
state-level legalization policies.

The findings presented here suggest that emotional support and so-
cial engagement may serve as preventive factors against cannabis use
among rural working-age adults. Efforts to foster programming that le-
verages emotional support and social engagement may be important for
cannabis prevention. This might include investing in programs and or-
ganizations that provide positive opportunities for social engagement
and addressing barriers to accessing such opportunities (e.g. via trans-
portation, childcare). Organizing wellness workshops, recreational ac-
tivities, and support groups could be pivotal in helping rural working-
age adults strengthen their social bonds and emotional well-being.
Such initiatives may contribute to reducing cannabis use by fostering
alternative means for stress management and community support.
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Table 2
Multilevel binary logistic regression models predicting cannabis use in the past year among rural working-age adults in the U.S., 2022.
Unadjusted Models Model 1A Model 2A Model 3A Model 4A Model 5A
OR p-value OR p-value OR p-value OR p-value OR p-value
Tangible Support (ref: high tangible support)
Medium tangible support 1.29 0.095 1.15 0.384 1.08 0.623
Low tangible support 1.86 <0.001 1.40 0.055 1.26 0.200
Emotional support (ref: high emotional support)
Medium emotional support 1.62 <0.001 1.47 0.007 1.39 0.022
Low emotional support 2.41 <0.001 1.96 0.004 1.83 0.011
Social engagement (ref: high social engagement)
Medium social engagement 2.14 <0.001 1.98 <0.001
Low social engagement 2.12 <0.001 1.83 <0.001
Legalization (ref: not legalized)
Legalization of medical marijuana 1.24 0.191 1.26 0.144 1.20 0.273 1.27 0.146 1.25 0.192
Fully legalized 1.36 0.151 1.32 0.185 1.26 0.287 1.35 0.158 1.32 0.221
AIC 1521 1519 1507 1514 1497
BIC 1532 1528 1518 1528 1516
—2 Log Likelihood 1487 1488 1473 1477 1452
Adjusted Models Model 1B Model 2B Model 3B Model 4B Model 5B
OR p-value OR p-value OR p-value OR p-value OR p-value
Tangible Support (ref: high tangible support)
Medium tangible support 1.01 0.950 1.16 0.537 0.86 0.367
Low tangible support 1.58 0.047 1.47 0.159 1.12 0.557
Emotional support (ref: high emotional support)
Medium emotional support 1.46 0.012 1.69 0.032 1.31 0.073
Low emotional support 2.05 0.003 2.16 0.044 1.69 0.036
Social engagement (ref: high social engagement)
Medium social engagement 2.36 <0.001 2.26 <0.001
Low social engagement 2.23 <0.001 2.06 <0.001
Male (ref: female, non-binary, other) 1.49 0.026 1.51 0.007 1.56 0.009 1.46 0.066 1.54 0.002
Age 0.96 0.640 0.96 <0.001 0.96 <0.001 1.01 0.338 1.96 <0.001
Race (ref: non-Hispanic White)
Hispanic 1.12 0.611 1.13 0.002 1.23 0.368 1.57 0.192 1.22 0.398
Non-Hispanic Black 1.18 0.504 1.21 0.586 1.25 0.378 1.39 0.355 1.30 0.304
Non-Hispanic Other 0.96 0.897 1.01 0.428 0.92 0.758 1.14 0.766 0.90 0.728
Household Income (ref: very low income)
Low Income 0.79 0.233 0.79 0.238 0.74 0.121 0.72 0.227 0.76 0.170
Medium Income 0.85 0.435 0.83 0.385 0.81 0.321 0.83 0.526 0.87 0.499
High Income 0.47 <0.001 0.48 0.002 0.49 <0.001 0.41 0.010 0.54 0.002
Don’t know Income 0.33 0.028 0.34 0.034 0.31 0.015 0.29 0.034 0.31 0.002
Employed Full Time (ref: not fully employed) 1.01 0.947 1.01 0.938 1.05 0.079 1.38 0.135 1.06 0.697
Legalization (ref: not legalized)
Legalization of medical marijuana 1.26 0.162 1.28 0.134 1.24 0.187 1.42 0.115 1.29 0.138
Fully legalized 1.35 0.177 1.33 0.189 1.26 0.287 1.62 0.118 1.30 0.251
AIC 1457 1543 1496 1443 1431
BIC 1486 1481 1483 1533 1468
—2 Log Likelihood 1425 1404 1468 1477 1455

N = 1,122; OR: Odds ratios
5. Limitations

The findings should be contextualized in several limitations. First,
this is a cross-sectional study. Therefore, causality cannot be demon-
strated. Second, the cannabis use measure is broad and fails to capture
the frequency of cannabis use. The impact of informal social support and
formal social engagement on cannabis use may vary by frequency of use.
Third, the social engagement measure relies on in-person engagement
and therefore we are not able to capture how online or virtual engage-
ment may also be at play. Fourth, given this was an internet-based
survey, the sample might not fully represent those who do not have
internet access.

6. Conclusion

To our knowledge, this is the first study to focus on individual effects
of emotional support, tangible support, and social engagement on

cannabis use among rural working-age adults. Emotional support and
social engagement are significant protective factors for cannabis use
within a population that — on average - faces disproportionately lower
geographic access to physical and mental health services as well as other
supportive infrastructure. The analytical findings provide support for
health interventions in rural areas that prioritize these mechanisms.
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