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A B S T R A C T
IMPLICATIONS AND
Purpose: The purpose of the study was to describe associations between employment and
marijuana use among adolescents 2 years before passage of 2012 ballot initiative and 2 years after
the implementation of retail recreational marijuana sales took place in Washington.
Methods: We used 2010 and 2016 data from Washington’s statewide school-based Healthy Youth
Survey, which is completed by more than 76,000 youth annually and representative of 8th, 10th,
and 12th graders in public schools. We used “difference-in-differences” regression to estimate the
odds of current, past 30-day marijuana use by working status and hours worked per week
compared with nonworking youth.
Results: Working adolescents in all grades had higher prevalence of recent marijuana use
compared with nonworking adolescents. Youth working in formal settings, such as retail and
service sectors, were more likely to use marijuana than nonworking and youth working in informal
settings, such as babysitting. Between 2010 and 2016, marijuana use decreased significantly among
working and nonworking 8th and 10th graders. Among working 12th graders, marijuana use
increased significantly over time relative to nonworking youth (adjusted odds ratio: 1.34, 95%
confidence interval: 1.22e1.48). Associations were stronger for youth who worked more hours per
week.
Conclusions: Working youth were more likely to use marijuana before and after Washington’s
legalization of retail marijuana. Legalization was associated with increases in marijuana use spe-
cifically among 12th-grade working youth. States legalizing marijuana may consider implementing
interventions to support healthy behaviors among working youth.
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Legalization of retail
marijuana may exacerbate
the risk of marijuana use
among older working
youth relative to their
nonworking peers. This
finding suggests that
further investigation is
needed to inform inter-
vention approaches that
support working youth
following the opening of
legal, retail marijuana
markets.
In the United States, many adolescents are employed at some
point during the year, including in the summer [1]. Working
during adolescence has been shown to provide benefits, such as
educational or occupational attainment and life skills [2], as
well as supporting the development of independence and au-
tonomy [3]. Employment during adolescence has, however, also
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been associated with risk-taking behaviors, including substance
use [4,5].

There are several theoretical explanations for an association
between adolescent employment and risky behaviors such as
substance use. A large body of research has demonstrated the
importance of social influence on adolescent substance use. This
includes themodeling of substanceuse, such asbyolder coworkers
for whom substance use is more normative, consistent with social
learning theory [6]. In addition to physicalmodeling of behaviors is
thepotential transmissionofbothdescriptive and injunctivenorms
of substance use by older coworkers [7]. Some have documented a
doseeresponse relationship between employment and substance
use by looking at total number of hoursworked [8,9]. For example,
there is empirical evidence for positive association between
marijuana use and total hours worked among adolescents [8]. In
additionto social learning theoryand socialnorms, somesuggested
that greater time spent at work represents fewer opportunities for
parents or other pro-social adults to influence adolescents,
consistent with social control theory [10].

Adolescent marijuana use has been associated with a range of
deleterious effects, including lower academic attainment [11],
mental health consequences [12], and later dependence [13].
Previous studies provide evidence for a positive correlation be-
tween employment and marijuana use among adolescents
[4,5,8,9,14]. Using national data from the Monitoring the Future
survey, Kaestner et al. [4] identified an increased prevalence of
recent marijuana use among working adolescents (17%e22%)
compared with nonworking peers (14%e18%) in the period from
1997 to 2003.

Given the changing political landscape of retail marijuana
legalization and use in the United States and concerns about the
potential for increasing adolescentuse, it is important to examine if
marijuana legalization is associated with marijuana use among
working adolescents [15]. In 2012, voters in Washington State
passed ballot initiative 502, which legalized retail, nonmedical
marijuana (hereafter called retail marijuana); sales to adults aged
21 years and older began July 2014 [16]. Both Washington and
Colorado, the first two states to legalize retail marijuana, have not
reported increases in youth marijuana use among the general
student population in years immediately following legalization.
Emerging studies have found little association between the
implementation of legalizedmarijuana and increases inmarijuana
useamongadolescents [17,18]. This is incontrast to adultmarijuana
use, which has increased following legalization [19e22].

Policy changes can have heterogeneous effects across sub-
populations, and marijuana legalization may differentially impact
adolescents by work status. However, to date, no study has spe-
cifically examined the association between employment and
marijuana use in the context of legalized retail marijuana policies.
The purpose of this studywas to examine the relationship between
marijuanause and employment amongadolescents inWashington
State before and after legalization of retail marijuana. Because
working youth prematurely adopt adult behaviors compared with
nonworking youth [22], it is possible that marijuana utilization
among working youth (or youth with greater work intensity) may
reflect increases observed in adults after utilization. We hypothe-
sized that employed adolescents would experience a differential
effect of the policy change such that employment would be asso-
ciated with an increase in marijuana use after implementation of
legalized retail sale of marijuana. Furthermore, we hypothesized
that work intensity (hours worked) would be positively associated
with increased marijuana use.
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Methods

We used data from Washington State’s well-established
school-based Healthy Youth Survey (HYS) collected in 2010 and
2016. The HYS is a self-administered survey given to 8th-, 10th-,
and 12th-grade students in fall of even-numbered years. (An
abbreviated version is given to sixth-grade students but was not
used for this study.) It is sponsored by multiple state agencies
and has been administered regularly since 2002; methodological
details have previously been reported [23,24]. A state sample of
public schools is drawn, but all schools in the state can partici-
pate for free, and most do so. Each year, a bias analysis of the full
dataset of all participating schools (“census data”) has been
conducted, and the data are consistently determined to be
generalizable to the state’s nonalternative public school youth
[25,26]. We used this census dataset for our study. Student
participation rates are a function of school and student nonpar-
ticipation [24]. In 2010, school-level participation rates were
above 80% for all grades, and student-level participation rates for
the census were 73% for 8th grade, 64% for 10th grade, and 54%
for 12th grade (i.e., 64% of all 10th graders from nonalternative
public schools in the state participated). For 2016, student-level
participation rates were 83% for 8th, 69% for 10th, and 47% for
12th graders statewide. The survey provides data on adolescent
demographics, health behaviors, illness and injury experiences,
and sociocultural factors.

Variables

The main outcome measure, recent marijuana use, was
defined as any use within the past 30 days. Employment status
was assessed as working any hours per week for pay, not
including chores in the home, yard work, and babysitting.
Employment questions before 2010 were not comparable to
questions asked in 2010 and 2016. Exact language for questions
and responses for marijuana and employment variables are
included in Tables 1 and 2. Responses were categorized both as
binary (any work vs. no hours worked per week) and collapsed
by categories as not currently working, up to 10 hours per week,
and 11 or more hours per week. A question on workplace setting
was asked in 2010 (not in 2016), and responses were categorized
as “formal” (e.g., stores, restaurants, and healthcare) or
“informal” (e.g., babysitting, yard work, and farm). Student
sociodemographic variables that were included as potentially
relevant to both marijuana use and work status were selected
based on previously published studies [27e29] and included
grade level, age, sex, race/ethnicity, typical grades, living situa-
tion, language spoken at home, and maternal education (a proxy
measure for family socioeconomic status [23]).

We incorporated information about urban or rural commu-
nity setting in four categories by linking at the school-level with
Rural-Urban Commuting Area codes from the Washington
Department of Health [30]. This studywas determined as exempt
from review by theWashington State Institutional Review Board.

Statistical analyses

We described the prevalence of work status and marijuana
use among all youth by sociodemographic variables that were
associated with both. Next, we described key variables by grade
group (mean age, workplace setting, and the prevalence of
marijuana use by work intensity and workplace setting). We
attle - WSC from ClinicalKey.com by Elsevier on March 18, 2019.
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Table 1
Sample characteristics, work status, and recent marijuana use among youth, Washington State Healthy Youth Survey

Characteristic 2010 2016

N (%) Currently workinga Recent marijuana useb N (%) Currently workinga Recent marijuana useb

% (SE) % (SE) % (SE) % (SE)

Total 76,758 (100) 21.6 (.3) 17.4 (.3) 78,124 (100) 20.5 (.3) 14.4 (.3)
Grade
8th 28,757 (37) 14.8 (.4) 9.1 (.3) 30,982 (40) 11.8 (.4) 6.0 (.3)
10th 26,410 (34) 17.2 (.5) 19.8 (.5) 27,692 (35) 16.0 (.5) 15.8 (.4)
12th 21,591 (28) 35.5 (.6) 25.5 (.6) 19,450 (25) 40.2 (.7) 25.7 (.6)

Sex
Female 39,718 (52) 18.9 (.4) 15.3 (.4) 39,128 (50) 18.5 (.4) 14.7 (.4)
Male 36,885 (48) 24.5 (.5) 19.6 (.4) 38,670 (50) 22.6 (.4) 14.1 (.4)

Age (y)
�12 392 (1) 16.9 (3.9) 7.8 (2.7) 495 (1) 15.0 (3.3) 9.3 (2.6)
13e15 47,212 (62) 15.0 (.3) 12.7 (.3) 51,359 (66) 12.8 (.3) 9.7 (.3)
16e17 22,603 (30) 30.6 (.6) 24.3 (.6) 21,174 (27) 33.9 (.7) 22.6 (.6)
�18 6,424 (8) 37.1 (1.2) 27.8 (1.1) 5,052 (6) 41.7 (1.4) 27.9 (1.2)

Race/ethnicity
White NH 42,801 (56) 22.2 (.4) 17.3 (.4) 39,521 (51) 21.4 (.4) 14.4 (.4)
Black NH 3,186 (4) 23.2 (1.5) 23.4 (1.5) 3,310 (4) 22.2 (1.5) 17.0 (1.3)
Hispanic/Latino/a 12,064 (16) 22.0 (.8) 19.3 (.7) 15,100 (20) 21.7 (.7) 17.0 (.6)
Other 17,981 (24) 19.5 (.6) 15.4 (.5) 19,357 (25) 17.4 (.6) 12.0 (.5)

Maternal education
�12 y 23,944 (33) 23.3 (.5) 22.1 (.5) 22,518 (31) 22.6 (.5) 19.2 (.5)
>12 y 37,564 (52) 22.2 (.4) 15.6 (.4) 38,503 (53) 21.1 (.4) 12.6 (.3)
Missing data 11,273 (15) 15.9 (.7) 13.0 (.6) 11,557 (16) 14.4 (.6) 10.3 (.5)

Living situation
Live elsewhere 6,711 (9) 49.9 (1.7) 31.5 (1.1) 10,024 (13) 37.0 (1.3) 25.2 (.9)
Parents/guardian 70,047 (91) 20.1 (.3) 16.1 (.3) 68,100 (87) 19.1 (.3) 12.9 (.3)

Typical grades
Mostly As 28,869 (40) 18.7 (.5) 8.3 (.3) 31,381 (43) 17.6 (.4) 7.7 (.3)
Mostly Bs 24,116 (33) 23.1 (.5) 17.5 (.5) 23,739 (33) 21.4 (.5) 14.7 (.5)
Mostly Cs 13,572 (19) 23.4 (.7) 26.7 (.7) 12,395 (17) 23.8 (.8) 23.6 (.7)
Mostly Ds 3,729 (5) 25.0 (1.4) 37.1 (1.5) 3,176 (4) 25.0 (1.5) 29.2 (1.6)
Mostly Fs 2,290 (3) 25.7 (1.8) 40.7 (2.0) 1,869 (3) 28.9 (2.1) 32.9 (2.1)

Language at home
Not English 13,176 (18) 25.5 (.8) 17.4 (.6) 15,682 (21) 23.9 (.7) 14.2 (.5)
English 59,547 (82) 20.6 (.3) 17.2 (.3) 58,222 (79) 19.6 (.3) 14.2 (.3)

Community
Urban core 57,319 (75) 20.8 (.2) 17.5 (.3) 58,789 (75) 19.6 (.3) 14.1 (.3)
Suburban 11,062 (14) 22.7 (.4) 16.3 (.7) 10,846 (14) 23.1 (.8) 15.2 (.7)
Large rural town 4,344 (6) 25.4 (.7) 17.7 (1.1) 4,326 (6) 22.1 (1.3) 15.1 (1.1)
Small town/rural 4,033 (5) 26.0 (.7) 17.9 (1.2) 4,163 (5) 24.1 (1.3) 16.2 (1.1)

Work intensity, paid work per week
Not working 56,286 (78) 0% 15.0% (.3) 57,177 (80) 0% 11.2% (.3)
Up to 10 h 8,960 (12) c 20.6% (.8) 7,860 (11) c 19.3% (.9)
11þ h 6,529 (9) c 33.5% (.6) 6,866 (10) c 33.9% (.6)
Any work 15,489 (22) c 26.0% (.4) 14,726 (21) c 26.1% (.4)

Percentages for total N may not round to 100 due to rounding.
SE ¼ standard error; NH ¼ non-Hispanic.

a Work status was assessed based on the survey question “How many hours per week are you currently working for pay, NOT counting chores around your home, yard
work, or babysitting?” Response options included the following: (a) none, not currently working; (b) �10 h/wk; (c) 11e20 h/wk; (d) 21e30 h/wk; (e) 31e40 h/wk; (f)
>40 h/wk. Students who gave any answer except “none” were considered to be working.

b Marijuana use was ascertained from the survey question “During the past 30 days, on how many days did you use marijuana or hashish (weed, hash, pot)?” “Recent
marijuana use” is classified as use on one or more of the past 30 days.

c By nature of the definition of “currently working,” all students in this category worked (100%).
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examined associations between marijuana use and survey year
and workplace setting (independently) using a chi-square test,
stratified by grade. Using multivariable logistic regression with
robust standard errors, we estimated the odds of marijuana use
by work variables for 12th graders alone, both unadjusted and
controlling for covariates. We further used regression to test for
an interaction between work status and survey year (e.g.,
whether patterns of use changed differently over time among
working vs. nonworking 12th-grade youth). For all analyses, we
used Stata v.15.1 and specified school as a primary sampling unit.
Downloaded for Anonymous User (n/a) at University of Washington - Se
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Results

Data were available from 76,758 students who provided data
for all relevant variables in 2010, and 78,124 students in 2016.

A similar percentage of adolescents reported being currently
employed in 2010 (21.6%) and 2016 (20.5%; Table 1). Males, older
youth, youth living away from a parent/guardian, and nonurban
youth were more frequently employed than other youth
(Table 1). The proportion of all adolescents reporting marijuana
use in the last 30 days was greater in 2010 (17.4%) than in 2016
attle - WSC from ClinicalKey.com by Elsevier on March 18, 2019.
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Table 2
Age, workplace setting, and recent marijuana use by work intensity and work-
place setting among youth by grade, Washington State Healthy Youth Survey

Student characteristics 2010 2016

Age Mean (SD) Mean (SD)
8th grade (N ¼ 59,739) 13.3 (.003) 13.2 (.003)
10th grade (N ¼ 54,102) 15.3 (.003) 15.2 (.003)
12th grade (N ¼ 41,041) 17.3 (.004) 17.3 (.004)

Workplace settinga Percent (SE)
8th grade
Not working 76.4 (.3) d

Formal setting 4.8 (.1) d

Informal setting 12.7 (.2) d

10th grade
Not working 76.2 (.3) d

Formal setting 7.6 (.2) d

Informal setting 8.8 (.2) d

12th grade
Not working 59.9 (.3) d

Formal setting 21.8 (.3) d

Informal setting 6.5 (.2) d

Recent marijuana useb 2010 2016 p valued

Weekly work intensityc Percent (SE) Percent (SE)
8th grade
Not working 7.5 (.2) 4.8 (.1) <.001
Working up to 10 h 13.4 (.7) 11.3 (.6) .02
Working 11þ h 26.3 (1.3) 20.8 (1.4) .004

10th grade
Not working 17.8 (.3) 13.9 (.2) <.001
Working up to 10 h 22.5 (.8) 20.2 (.8) .04
Working 11þ h 38.8 (1.3) 33.2 (1.2) .002

12th grade
Not working 23.0 (.4) 20.5 (.4) <.001
Working up to 10 h 24.7 (.7) 25.2 (.8) .66
Working 11þ h 33.6 (.8) 36.7 (.7) .004

Workplace settinga Percent (SE) p valuee

8th grade
Not working 7.5 (.2) d <.001
Formal setting 24.4 (1.2) d

Informal setting 9.5 (.5) d

10th grade
Not working 17.8 (.3) d <.001
Formal setting 34.8 (1.1) d

Informal setting 18.8 (.8) d

12th grade
Not working 23.2 (.4) d <.001
Formal setting 32.9 (.7) d

Informal setting 21.3 (1.1) d

SD ¼ standard deviation; SE ¼ standard error.
a Workplace setting was assessed by the question How would you describe the

place that you currently work? Pick your main job. Choose one answer. Formal
setting includes responses: restaurant/fast food, stores (grocery, clothing, gas
station, and other retail), hospital/clinic/nursing home, construction, factory, and
packing house/food processing. Informal setting includes babysitting, farm/dairy
work, and yard work. Students who responded “other” workplace were set to
missingdthis included 6.0% of 8th, 7.5% of 10th, and 12.0% of 12th graders. This
question on workplace setting was not asked in the 2016 survey.

b Marijuana use was ascertained from the survey question “During the past
30 days, on how many days did you use marijuana or hashish (weed, hash, pot)?”
“Recent marijuana use” is classified as use on one or more of the past 30 days.

c Work status was assessed based on the survey question “Howmany hours per
week are you currently working for pay, NOT counting chores around your home,
yard work, or babysitting?” Response options included the following: (a) none, not
currently working; (b) �10 h/wk; (c) 11e20 h/wk; (d) 21e30 h/wk; (e) 31e40 h/
wk; (f) >40 h a week. Students who gave any answer except “none” were
considered to be working.

d p value represents significance associated with chi-square test for association
between the proportion of youth indicating current marijuana use and year 2010
and 2016 within each grade and category of work intensity.

e p value represents significance associated with chi-square test for association
between the proportion of youth indicating current marijuana use and three
workplace settings (not working, formal, or informal) in 2010 within each grade.
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(14.4%). Marijuana use was higher among older youth and youth
living away from a parent/guardian, as well as among working
adolescents in comparison to nonworking students in both years
(26.0% among working youth vs. 15.0% among nonworking youth
in 2010, and 26.1% vs. 11.2% in 2016). Reported marijuana use
increased with the number of hours worked per week in both
years (e.g., 20.6% and 19.3% among adolescents who worked up
to 10 h/wk in 2010 and 2016, respectively; 33.5% and 33.9%
among youth working 11 or more hours per week in 2010 and
2016, respectively).

Table 2 presents grade-stratified descriptive summaries of
several key variables. Youth were an average of 2 years of age
apart for the three grade groups (13, 15, and 17 years old on
average, respectively). Older youth were more likely than
younger youth to be working and specifically more likely to be
working in formal sectors (21.8% of 12th grade in comparison to
7.6% of 10th and 4.8% of 8th graders). Recent marijuana use
decreased significantly for all working and nonworking 8th and
10th grade groups between 2010 and 2016; however, among
12th graders, marijuana use decreased significantly among
nonworking youth (23.0%e20.5%), remained stable among those
working up to 10 h/wk (24.7%e25.2%) and increased significantly
among those working 11 or more hours per week (33.6%e36.7%;
also see Figure 1). Based on data from 2010 alone, marijuana use
was higher among youth working in formal settings in compar-
ison to nonworking youth and youth working in informal set-
tings for all grades.

Table 3 shows adjusted odds ratios (AORs) for regression
models examining differences between marijuana use among
12th-grade working and nonworking youth, first by individual
years, and then from a combined-year model. All AORs shown in
this table were statistically significant at p< .01. In both 2010 and
2016 alone, relative to their nonworking peers, working adoles-
cents exhibited greater odds of recent marijuana use, after
adjusting for covariates (2010 AOR: 1.41, 95% confidence interval
[CI]: 1.32e1.51) and in 2016 (AOR: 1.84, 95% CI 1.72e1.98). Odds
for recent marijuana use were greater for youth who worked
more hours per week: in 2010, the AORs for recent marijuana
use, relative to nonworking youth, were 1.16 (95% CI 1.06e1.27)
for youth working up to 10 h/wk and 1.65 (95% CI 1.52e1.79)
for youth working 11 or more hours per week. In 2016, the
odds increased to 1.41 (95% CI 1.27e1.56) for youth working up to
10 h/wk and 2.13 (95% CI 1.97e2.30) for youth working 11 or
more hours per week.

We examined the “difference-in-differences” between work-
ing and nonworking 12th-grade youth over time using combined
year models and interaction terms between time and working
status. The interaction term between working status and time
was significant (AOR: 1.34, 95% CI 1.22e1.48), indicating a greater
difference in marijuana use between working and nonworking
12th-grade youth in 2016 relative to 2010. In the combined-year
models, the adjusted odds for marijuana use among nonworking
youth alone in 2016 relative to 2010 was .87 (95% CI .82e.93),
reflecting the decreasing prevalence in that group over the same
period.

The change in AORs for marijuana use over time relative to
nonworking peers by intensity of work were suggestive of an
even greater increase for 12th-grade youth who worked more,
although not significantly different from one another: 1.25 (95%
CI 1.09e1.43) for youth working fewer than 10 h/wk, and 1.33
(95% CI 1.19e1.50) for youth working 11 or more hours per week.
attle - WSC from ClinicalKey.com by Elsevier on March 18, 2019.
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Figure 1. Prevalence of recent marijuana use among youth by grade and work intensity, Washington State Healthy Youth Survey. Note: All declines in youth marijuana
use from 2010 to 2016 are statistically significant at p<0.05, except 12th-grade youth working up to 10 hours per week (non-significant change) and 12th-grade youth
working 11 or more hours per week, which is significantly increasing.
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Discussion

This study extends previous research by providing recent
evidence of the association between adolescent employment and
marijuana use, including how this risk may be further increased
following legalization and implementation of retail marijuana
sales among older adolescents. The effect of retail marijuana
Table 3
Associations between recent marijuana use and work status over time among
12th-grade youth, Washington State Healthy Youth Survey

AORa (95% CI)

Currently working
Single-year models
2010: working vs. nonworking status 1.41 (1.32e1.51)
2016: working vs. nonworking status 1.84 (1.72e1.98)

Combined year models
Among those not currently working, 2016 vs. 2010 .87 (.82e.93)
Relative difference in change from 2016 vs. 2010

among those currently working vs. nonworkingb
1.34 (1.22e1.48)

Work intensity
Single-year models
2010: working up to 10 h/wk vs. nonworking 1.16 (1.06e1.27)
2010: working 11 or more hours per week vs.

nonworking
1.65 (1.52e1.79)

2016: working up to 10 h/wk vs. nonworking 1.41 (1.27e1.56)
2016: Working 11 or more hours per week vs.

nonworking
2.13 (1.97e2.30)

Combined year models
Among those not currently working, 2016 vs. 2010 .87 (.82e.93)
Relative difference in change from 2016 vs. 2010

among those working up to 10 h/wk vs.
nonworkingb

1.25 (1.09e1.43)

Relative difference in change from 2016 vs. 2010
among those working 11þ h/wk vs. nonworkingb

1.33 (1.19e1.50)

Adjusted odds ratios (AORs) for within-group comparisons included all variables
from Table 1, including covariates for age, sex, race, maternal education, living
with parent, language spoken at home, grades in school, and urbanerural com-
munity type. Combined year models also include main effect terms for work
status and time.
CI ¼ confidence interval.

a AORs are from models including all covariates shown in Table 1. All AORs in
this table are significant at p < .01.

b Interaction terms for work status and time.
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legalization was not uniform for all adolescents. Following the
policy change in Washington State, marijuana use among
working 12th graders remained constant or increased, in
contrast to significant declines among their nonworking peers
and younger youth.

Employment provides adolescents with income, as well as
opportunities to develop valuable work skills [2,3]. Simulta-
neously, the workplace may expose adolescents to peer or adult
coworkers’ potentially unhealthy behaviors, including substance
use [4,5]. More Washington State adults report using marijuana
since legalization [22]; should changing social norms of mari-
juana use among adults be evident in theworkplace, it is possible
that working youth may be exposed to positive social norms
around marijuana use. Working youth adopt mature adult-like
behavior, including substance use, earlier than nonworking
youth [31]. In addition to normalizing use, adult coworkers who
use could potentially purchasemarijuana legally and provide it to
younger coworkers. Future research, including studies that are
qualitative in nature, could explore the ways in which adoles-
cents are accessing marijuana products. Such studies could
clarify the mechanisms by which adolescent employment leads
to greater substance use and disentangle the likely contributions
of increased physical access, lessened social prohibitions for use,
and roles models for use.

Raising price and restricting access to points of sale are well-
described interventions that have been effective for preventing
youth initiation and consumption of tobacco and alcohol [32,33].
Effectively, the opening of a retail marijuana market increased
retail access, and prices have decreased since the opening of
these markets [34]. Given what is known about alcohol and to-
bacco, these effects might be logically expected to increase youth
use through increased access [15]. Working youth may have
more disposable income from employment, relative to
nonworking youth, and this has been proposed as a possible
explanation for increased substance use among working teens
[35,36]. The decreasing prices and affordability of retail mari-
juana may amplify this effect.

Workplace setting and employment characteristics may
contribute to increased risk of youth marijuana use. In 2010,
attle - WSC from ClinicalKey.com by Elsevier on March 18, 2019.
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employed youth working in a formal setting, such as in retail or
service industries, were more likely to report recent marijuana
use than nonworking youth and youth working in informal set-
tings (e.g., babysitting and farm work). This may be due to
youth’s exposure to more adult employees in formal setting;
however, additional examination is necessary. High work in-
tensity can interfere with school, family, and age-appropriate
activities among youth and therefore is often regulated.

Across all grades in this study, increased work intensity
resulted in greater reporting of marijuana use; although, in
younger grades, marijuana use appeared to decrease between
2010 and 2016 for working youth. The decreased marijuana use
among younger working youth aligns with recently published
findings of adolescent use marijuana use following imple-
mentation of legalized marijuana [17,18]. Among 12th-grade
youth, the relative difference in the odds of marijuana use
increased 2 years after implementation of retail sales; use
increased more among youth with higher work intensity so that
the odds of marijuana use among youth working 11 or more
hours per week were more than double those of nonworking
12th-grade youth after marijuana legalization. Previous studies
have reported increases in substance use, such as alcohol and
tobacco, associated with higher work intensity among youth
[36,37]; however, this is the first study to do so in the context of
legal marijuana sales for both medical and recreational uses.

Supervisors and managers play an important role in work-
place safety in formal settings and may have an opportunity to
foster positive relationships and a safe work environment for
youth [38,39]. Employers could take action by prominently
expressing and enforcing zero-tolerance policies for adult em-
ployees providing substances or endorsing substance use among
adolescents. Employers are unlikely to limit the work intensity of
adolescent employees in the absence of public health regula-
tions. Nationally, the Fair Labor Standards Act disallows
employment among youth aged under 14 years, prohibits certain
jobs for youth, and outlines specific hour standards for working
youth under 16 years (e.g., allowing amaximumof 18work hours
per week during the school year and a maximum of 40 hours per
week in summer [29 CFR x570.2]). State employment regulations
and standards may supersede federal law if they are more pro-
tective of the minor.

Regulations can also augment the role of schools and parents
and in monitoring adolescent employment. In Washington State,
during the school year, working adolescents’ school administra-
tionmust also sign awork authorization form. Parents are critical
in monitoring the safety of their children in the workplace. In
Washington State, parents of minors must complete a work
authorization formwith the employer in order for youth towork.

Beyond such requirements, parents should discuss the ad-
vantages and disadvantages of employment with their teens.
Parents may not be fully aware of the social pressures their
children experience in theworkplace, in addition to any potential
physical hazards. Primary care physicians can support parents by
screening adolescents for both work status and substance use
and counseling parents on the risks of adolescent employment,
particularly related to substance use. Again, policy or health
promotion approaches that have been successful in prevention of
harms from tobacco and alcohol use may be instructive [15].
Further research examining the impacts of such legislative
changes on substance use and working youth is needed.

This study has several limitations. First, the cross-sectional
nature of the data precludes us from knowing for certain that
Downloaded for Anonymous User (n/a) at University of Washington - Se
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the observed association between legalization of retail,
nonmedical marijuana and marijuana use among students by
work status is causal or related to some other context change
(e.g., changes in youth employment laws that changed the
characteristics of working youth or their experiences in the work
environment); although we are not aware of any such major
changes, some could have been applied locally or within specific
industries or corporate entities that employ young workers.
Second, self-reported marijuana use in 2016 could be greater in
part due to changes in social norms and increased willingness to
report use, rather than actual increases in use; however, we do
not know of any reasons older working youth would be dispro-
portionately likely to have changed with regard to self-reporting
bias. Third, the response rate for 12th graders, particularly in
2016, was lower than other grades and the prior administration.
The bias analysis, which considered demographic characteristics
of student enrolled in public schools, did not reveal a response
bias [25,26], but it is possible the respondents do not fully
represent nonresponding students. If older working youth are
less represented in the survey because of not remaining enrolled
in school or a greater likelihood of being absent on the day of the
survey, this may result in underestimates of the prevalence of
marijuana use among 12th graders and potentially further un-
derestimate changes associated with legalization. Fourth, there is
some ambiguity in the question about workplace setting in
comparison to the general work question so that we cannot rule
out that youth who only do yard work or babysitting (i.e., not
formally employed) may have indicated these were their work-
place locations, rather than indicating they do not work; how-
ever, this would only have affected findings related to differences
between not working and working in an informal workplace
setting. Unfortunately, a question specifically differentiating be-
tween workplace settings (e.g., restaurant vs. construction) was
only asked in 2010, which limits our ability to draw stronger
conclusions about the changes in use after legalization being
specifically associated with some workplace settings. It is
possible that older youth may be employed in different work
settings than younger youth, resulting in greater interactionwith
adults who may model substance-using behaviors or purchase
marijuana for the teen following legalization; however, the cur-
rent dataset does not allow such an investigation. Future data
collection on this topic should include measurement of work-
place exposure to marijuana-using adults and source of mari-
juana consumed by teens. Fifth, the associations observed in this
study may be attributable to uncontrolled differences between
working and nonworking youth [40]. The HYS data lack a
measure of family income or socioeconomic status, and we
attempted to adjust for this with a measure of maternal educa-
tion (standard practice for these data); however, residual con-
founding may remain. Future studies should examine the
relationship between employment and marijuana use across
socioeconomic status differences, including household and
youth employment income, in light of marijuana legalization.
Also, future studies could examine more community-specific
factors, such as the relationship between the density of retail
marijuana outlets on youth consumption rates, as well as racial
or ethnic differences [8].

This study is unique in its dual examination of youth
employment and implementation of retail marijuana sales. The
observed increase in marijuana use among working youth
following legalization indicates that incorporating consideration
of work status and work settings in prevention campaign and
attle - WSC from ClinicalKey.com by Elsevier on March 18, 2019.
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intervention design may be critical. The ways in which adoles-
cent marijuana use and the effects of marijuana legalization may
be influenced by work involvement needs further investigation,
particularly in light of the changing legal landscape for both
medical and recreational marijuana sales in many U.S. states.
Consideration by policymakers and collaborative efforts from
healthcare and public health, employers, managers, supervisors,
communities, schools, and parents to support healthy behaviors
among young workers may be needed.
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