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Abstract

Objective: To assess whether frequency of marijuana and alcohol use are cross-sectionally
associated with indicators of social and emotional well-being including loneliness, psychological
distress, and flourishing across important life domains among young adults.

Method: The study sample included 562 participants ages 22—-29 who were originally recruited
from an urban Pacific Northwest region in the US as part of a longitudinal study of social role
transitions and alcohol use. At one assessment, participants completed an online survey that
included a 3-item measure of loneliness, a 4-item measure of depression and anxiety symptoms,
and a 12-item measure of flourishing as well as measures of marijuana and alcohol use frequency.
Linear and generalized linear models were used to estimate associations of marijuana and alcohol
use frequency with indicators of well-being.

Results: Greater frequency of marijuana use was associated with higher levels of loneliness,
higher levels of psychological distress, and lower levels of flourishing, with the greatest difference
observed for daily marijuana users compared to non-users. However, these indicators of well-being
did not significantly differ by levels of alcohol use frequency.

Conclusion: Study findings suggest that frequent users of marijuana, but not alcohol, may
experience more loneliness, more psychological distress, and less flourishing. Intervention
approaches for frequent marijuana users may be warranted to reduce impacts of loneliness and
psychological distress and improve overall well-being.
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Introduction

There is increasing concern about the social and emotional well-being of young adults
(typically defined as ages 18 to 29). Within this age group, the prevalence of major
depression and anxiety has been increasing (Weinberger et al., 2018; Goodwin et al., 2020).
Loneliness is also common. One recent survey showed that 23% of Generation Z
respondents reported often or always feeling lonely (Ballard, 2019), and a survey of college
students found that nearly two-thirds reported feeling “very lonely” in the past year
(American College Health Association, 2018). Loneliness has been linked to poor mental
health outcomes (Cacioppo et al., 2006; Van Orden et al., 2010) as well as poor health more
broadly (Holt-Lundstad & Smith, 2015; Leigh-Hunt et al., 2017). There are also concerns
about increases in loneliness and their downstream effects during the ongoing Covid-19
pandemic (Killgore et al., 2020; Lee et al., 2020).

Substance use during young adulthood is also of public health importance as the prevalence
of substance use and disordered use are highest during this developmental period (Compton
et al, 2016; Patrick et al., 2016). As social attitudes and laws regarding marijuana use have
become more relaxed in the US, there is particular concern about increasing prevalence of
marijuana use and daily use among young adults (Center for Behavioral Health Statistics
and Quality, 2020). Numerous studies have shown associations of marijuana and alcohol use
with mental health problems including depression and anxiety (Dierker et al., 2018; Gobbi et
al., 2019; Grant & Hartford, 1995; Lev-Ran et al., 2014, Moore et al., 2007). Further, there
is some evidence that marijuana and alcohol use may be associated with loneliness (McKay
etal., 2017; Osgood et al., 2014; Pandva et al., 2017).

It will also be important to understand how substance use relates to overall flourishing, not
merely negative health outcomes. Flourishing is becoming a goal of public mental health
beyond the absence of mental illness (Herman et al., 2005). Distinct from mental illness,
flourishing has been conceptualized as exhibiting positive psychological well-being,
psychosocial functioning, and positive emotions (Keyes, 2007), with other
conceptualizations including domains of happiness and life satisfaction, mental and physical
health, meaning and purpose, character and virtue, and close social relationships
(VanderWeele al., 2017). Of the little research available, there is some evidence that
flourishing is negatively related to substance use (Keyes et al., 2005; McGaffin et al., 2015),
but other studies have shown no association (Low, 2011; Schotanus-Dijkstra et al., 2017).
Thus, further examination of the association between substance use and flourishing is
warranted.

To our knowledge, few studies have directly examined the relative strength of associations of
marijuana and alcohol use with multiple, but conceptually and empirically distinct,
indicators of emotional and social well-being among young adults, including both risk (e.g.,
loneliness) and protective (e.g., flourishing) psychosocial indicators of functioning.
Understanding the potential differential associations of marijuana and alcohol could bring
more clarity into the etiology of these outcomes in an era of more relaxed attitudes and laws
related to marijuana use. Using cross-sectional survey data from young adults aged 22 to 29
originally recruited from the Greater Seattle area, this study examined whether frequency of
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marijuana and alcohol use were associated with loneliness, psychological distress, and
flourishing.

2. Materials and Methods

2.1 Participants and Design

Study participants were originally recruited Pbetween2015-2016 in the greater Seattle,
Washington, area as part of a longitudinal study on social role transitions and alcohol use.
They were recruited through social media, community outreach, newspaper and online
advertisements and other methods (for detailed study methods see Patrick et al., 2018).
Eligibility criteria included being 18 to 23 years-old at screening, drinking any alcohol in the
past year, living within 60 miles of study offices, and willingness to attend an in-person
session for identification verification, consent, and training. Study procedures included a
baseline assessment, 24 months of consecutive monthly surveys, and a 30-month post
baseline follow-up. This longitudinal study included 778 young adults. Participants were
compensated $40 in Amazon gift cards for the baseline and 30-month assessment and
between $20 and $45 for monthly surveys depending on survey length.

In January 2020, all eligible participants who did not discontinue study participation during
the original longitudinal study (N=767) were invited to complete an additional supplemental
online assessment to obtain updated contact information and current social role status,
mental health and substance use. Participants received email and text message invitations to
this new survey with a link to an information statement followed by an online survey which
was open for three weeks. Of those invited, 580 (75.6%) completed the assessment. More
frequent marijuana users at baseline were less likely to complete the survey (y? (4) = 18.72;
p-value <0.001). There was no statistically significant difference in survey completion by
alcohol use frequency (p-value = .136). Participants were compensated with a $15
Amazon.com eGiftcard for completion of the survey. All activities were approved by the
local institutional review board and no adverse consequences were reported. This final
January 2020 assessment was used for the current study due to the inclusion of loneliness
and flourishing measures, which were not included in any of the prior assessments.

2.2 Measures

Marijuana use frequency.—Participants indicated the number of days in the past month
that they used marijuana. To group individuals according to different levels of use, we
created a categorical variable based on this item: None, 1-9, 10-19, 20-29, and 30 days in
the past month.

Alcohol use frequency.—Using an item from the Quantity Frequency questionnaire
(Marlatt et al, 1995), participants reported their past month frequency of drinking, with
response options ranging from "1 did not drink at all" (0) to "Every day" (10). To
approximate the categories of marijuana frequency above, this variable was collapsed into
four categories for analyses: did not drink at all, once a month to once a week, two times a
week to three times a week, and four times a week or more. Daily use was infrequent (1.0%)
and, thus, not included as a separate category.
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Loneliness.—The Three-Item Loneliness Scale (Hughes et al., 2004), which was based on
the Revised UCLA Loneliness Scale (Russell et al., 1980), asked participants to report from
0 (hardly ever) to 2 (often) how often they felt “that you lack companionship”, “left out”,
and “isolated from others”. Items scores were summed to yield an overall score (a = .80).

Depression and Anxiety.—Depression and anxiety symptoms were measured with the
Patient Health Questionnaire-4 (Kroenke et al., 2009). Two items assessed how often they
were bothered by depressive symptoms (“Little interest or pleasure in doing things”,
“Feeling down, depressed, or hopeless™”) and two assessed anxiety symptoms (“Feeling
nervous, anxious, or on edge”, “Not being able to stop or control worrying”). Response
options ranged from 0 (“not at all”) to 3 (“nearly every day”). The four items were summed
to yield a measure of psychological distress (a = .89). The total PHQ-4 score has been used
previously in various studies (e.g., Holingue et al., 2020; Pitcho-Prelorentzos et al., 2018)
and shows strong correlations with other mental health and functioning scales (Kroenke et
al, 2009).

Flourishing.—The 12-item flourishing measure asked participants to rate their status on
six domains (two items each) considered to be universally desired: happiness and life
satisfaction, mental and physical health, meaning and purpose, character and virtue, close
social relationships, and financial and material stability (Vanderweele, 2017). Each item was
scored from 0 to 10 with 10 indicating the greatest frequency or level of that item, and then
summed for a total score (a =.91).

Demographic characteristics including age, sex (0: female; 1: male), race (dummy coded as
White [reference], Asian, Other), Hispanic ethnicity (0: no; 1: yes), sexual orientation (0:
heterosexual, 1: non-heterosexual), and parents’ highest level of education were used as
covariates in analyses.

2.3 Data Analytic Plan

Regression models were used for our primary analytic approach. When examining frequency
of use as the covariate of interest, we entered dummy variables with the reference category
being no use in the past month. In additional models, we entered the marijuana and alcohol
use variables as ordinal variables to test for a linear trend. We treated loneliness and
flourishing as Gaussian distributed outcomes in linear models. Because of its positive skew
and evidence of over-dispersion, PHQ-4 score was modeled using negative binomial
regression to estimate count ratios, which describe the proportional increase in the count
(i.e., total score) associated with a 1-unit increase in the covariate of interest. All models
adjusted for demographic characteristics.

As sensitivity analyses, we explored different characterizations of alcohol use including past
month typical number of drinks per week and number of binge drinking episodes. Results
showed a similar pattern of associations to those of frequency of any drinking and, thus,
were not reported here. Further, to account for potential differences in survey inclusion,
additional sensitivity analyses adjusted for baseline marijuana use categories. Results were
essentially unchanged and not reported here.
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Analyses were conducted using R Statistical Software, version 3.6.2 (R Core Team, 2019).

3. Results

Analyses included 562 (96.9%) participants without missing covariate or outcome data at
the study visit. Table 1 shows distributions of study variables. Outcomes were moderately
correlated with one another (Loneliness-Flourishing Spearman’s p = —0.52; Flourishing-
Psychological Distress p = —0.58; Loneliness-Psychological Distress p = 0.48). Prior to
categorization, marijuana and alcohol use frequency showed a correlation of p = 0.12.

Figure 1 shows model-predicted levels of loneliness, psychological distress, and flourishing
by categories of marijuana and alcohol use. There appeared to be a general dose-response
association where more frequent marijuana users showed greater loneliness, more
psychological distress, and less flourishing (p for linear trend <.001). However, statistically
significant differences relative to non-users were only observed for daily users for loneliness
and distress, and for daily users and those using 20-29 days for flourishing (see full model
results in the online Supplemental Table). In contrast, for alcohol use, more frequent users
did not show statistically significant differences in the outcomes relative to non-users.

4. Discussion

In this study of young adults, those using marijuana more frequently over the past month
showed worse social and emotional well-being compared to non-users. There appeared to be
a general dose-response association where the difference compared to non-users tended to be
stronger with greater frequency of marijuana use, with daily users showing the greatest
difference. In contrast, there was no statistically significant association between frequency of
alcohol use and any of the outcomes.

The lack of association between alcohol use frequency and indicators of emotional well-
being may be consistent with other studies of young adult samples (e.g., Cranford et al.,
2009; Kenney et al., 2013). Results may also reflect trends showing a decoupling of the
association between heavy alcohol use and depression (Keyes et al., 2020). Young adults
report multiple motivations for alcohol use, which can include facilitation of social goals
(e.g., making new friends, finding dating partners; Schulenberg and Maggs, 2002). Thus,
frequent alcohol use, to a degree, may be more socially normative and not necessarily
indicative of psychological distress. However, given that young adults who engage in
solitary drinking are at risk for increased depressive symptoms (Fleming et al., in press;
Keough et al., 2015) and loneliness (Gonzalez & Skewes, 2013), we encourage future work
to examine how contexts of alcohol and marijuana use (e.g., solitary versus social use) as
well as their co-use and simultaneous use may impact psychosocial indicators of well-being.

Although it is becoming more socially accepted and available especially in states where
recreational use is legal, marijuana use is not as normative as alcohol use. Frequent
marijuana use may, then, reflect a pattern of substance use that is less common for social
purposes and more common for self-medication purposes to cope with negative affect
(Patrick et al., 2019; Skalisky et al., 2019), especially among those with mood and anxiety
disorders (Sarvet et al., 2018). Some studies have found that marijuana users have shown
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higher levels of emotion dysregulation (Bonn-Miller et al., 2008), which could account for
increased levels of distress.

Results indicating that frequent marijuana users show lower levels of flourishing may be
consistent with studies indicating that adolescent marijuana users have worse social role
adaptation and functioning as well as lower life satisfaction in young adulthood (Brook et
al., 2002; Fergusson et al., 2015; Schulenberg et al., 2005). This is concerning given that
young adulthood is a formative developmental period when social roles are formalized and
thus could portend lingering effects into later adulthood.

This study had some notable limitations. This sample was recruited from one metropolitan
region in the Northwest US via social media and other sources. Thus, results may not
generalize to the broader population of young adults in the US; especially notable since a
large percentage reported non-heterosexual orientation, most of the sample completed 4-year
college, and a majority still lived in WA, a legal marijuana state in January 2020. Also, this
study used cross-sectional data and could not assess temporality of the associations.

Findings suggest that young adult marijuana users, especially frequent users, may show poor
emotional and social well-being, including more loneliness, more psychological distress, and
less flourishing. This group may benefit from interventions that provide strategies for
reducing high-risk use, addressing motivations for use, and adaptive strategies for managing
mood and loneliness. Interventions for loneliness have aimed to increase social interactions,
enhance social support, and improve social skills (Cacioppo et al., 2015), but future work
could specifically examine these components among frequent marijuana users.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HIGHLIGHTS

. Young adult substance use and social and emotional health indicators were
assessed.

. Marijuana use was associated with loneliness and distress and less
flourishing.

. Alcohol use frequency was not associated with any of the indicators of well-
being.

. Frequent marijuana users may show low levels of social and emotional well-
being.
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Table 1.
Distribution of participant characteristics.

Variable Mean (SD)or % Range
Completed Bachelor’s degree 70.9
Parent completed Bachelor’s degree 66.9
Male sex 39.2
Race/ethnicity

White, non-Hispanic 54.2

Asian-American, non-Hispanic 18.8

Other, non-Hispanic 18.2

Hispanic ethnicity, any race 8.8
Non-heterosexual orientation 30.0
Age, years 2 25.1(1.8) 22,29
Number of marijuana use days, past month

0 59.3

1-9 219

10-19 54

20-29 7.7

30 5.6
Frequency of past month alcohol use

None 14.8

Once a month to weekly 49.6

2-3 times per week 24.6

4 times/week to daily 11.0
Loneliness © 2.3(1.8) 0,6
Flourishing © 77.4 (20.4) 17,120
PHQ-4 4 3.8(3.1) 0,12
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