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a  b  s  t  r  a  c  t

Background:  The  economic  shock  of 2008–2009  provided  an  opportunity  to study  the  robustness  of
observed  statistical  associations  between  unemployment  and  problematic  substance  use.
Methods:  Data  from  405,000  non-institutionalized  adult  participants  in  the 2002  to  2010  U.S.  National
Survey  on  Drug  Use  and  Health  were  used  to  compare  substance  outcomes  among  unemployed  and
employed  persons.  Association  of unemployment  with  substance  outcomes  was  examined  for  the  years
2002–2004,  2005–2007,  2008,  and  2009–2010,  corresponding  to  periods  prior  to and  after  the  economic
downturn  of 2008.  Multivariate  logistic  regression  models  adjusted  for age, sex,  race/ethnicity,  education,
urban/rural  residence,  current  DSM-IV  Major  Depression,  and  local  county  unemployment  rates.
Results:  Higher  rates  of past  month  tobacco  and  illicit  drug  use, heavy  alcohol  use,  and  past-year  drug
or  alcohol  abuse/dependence  were  found  among  the  unemployed.  Markedly  increased  unemployment
in  2009–2010  did  not  moderate  the  association  between  substance  outcomes  and  employment.  This
association  was  not  confounded  by sex,  age  group,  or race/ethnicity  for  tobacco  and  illicit  drugs,  although
it  varied  for  alcohol  outcomes  among  18–25  year-olds.  Results  based  on retrospective  data  regarding
marijuana  use  in  the period  prior  to unemployment  suggest  its use  was  associated  with  future  job  loss.
Conclusions:  Employment  status  was  strongly  and  robustly  associated  with  problematic  use of  substances.
Prevention  and  treatment  interventions  are  warranted  for  a group  whose  employment  and  resulting
insurance  status  may  impair  access  to much  needed  health  care.
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1. Introduction

The connection between economic stress, substance use, and
addiction is complex. Substance use and addiction can be both
the cause and outcome of economic stresses (Davalos et al., 2012;
French et al., 2011). For alcohol, results have been conflicting, sug-
gesting either increased alcohol problems in response to economic
stress (Arkes, 2007; Crawford et al., 1987; Davalos et al., 2012; Dee,
2001; Hammer, 1992; Janlert, 1997; Kriegbaum et al., 2011; Mer-
line et al., 2004; Mossakowski 2008; Peck and Plant, 1986) or a
moderating income effect (Ettner, 1997; Freeman, 1999; Johansson

� Note: The opinions and conclusions here represent those of the authors, and
do  not represent the National Institutes of Health, the National Institute on Drug
Abuse, the Substance Abuse and Mental Health Services Administration, or the US
Government.
�� Supplementary material can be found by accessing the online version of this

paper at http://dx.doi.org and by entering 10.1016/j.drugalcdep.2014.06.012.
∗ Corresponding author. Tel.: +1 301 443 6504; fax: +1 301 443 2636.

E-mail address: wcompton@nida.nih.gov (W.M.  Compton).

et al., 2006; Ruhm, 1995; Ruhm and Black, 2002). Studies high-
lighting the relationship between illicit drug use and employment,
though few in number, have generally shown an inverse associa-
tion of drug use to employment (De Simone, 2002; French et al.,
2001; Platt, 1995). Studies have also addressed the implications for
drug treatment (Platt, 1995) and have focused on the relationship
between drug availability and employment (Gascon and Spiller,
2009).

In 2008 the world’s economies, including that of the United
States, collapsed (Hurd and Rohwedder, 2010; Mishel et al., 2012).
The U.S. unemployment rate rose from 5.8% in 2008 to 9.3% in 2009
(Bureau of Labor Statistics, 2014). This economic shock provided a
unique opportunity to study the impact of macroeconomic stress-
ors on substance use and addiction. Thus, the present study used
annual cross-sectional national surveys to estimate the statistical
association of unemployment and problematic substance use dur-
ing a period of high unemployment compared to earlier times of
nearly full employment. The study examined the relationship of
past month heavy alcohol use, use of illicit drugs, tobacco use, and
past year DSM-IV alcohol and illicit drug abuse and dependence
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Table  1
Unemployment, Past Month Heavy Alcohol Use, Illicit Drug Use and Tobacco Use, and Past Year Alcohol Abuse or Dependence, and Illicit Drug Abuse or Dependence among
Employed and Unemployed Persons in the USA, Ages 18 and older, 2002–2010.

Unemp. Employed Unemp. Employed Unemp. Employed Unemp. Employed
%  (S.E.) % (S.E.) % (S.E.) % (S.E.) % (S.E.) % (S.E.) % (S.E.) % (S.E.)

Heavy Alcohol Use 13.4 (0.64) 8.5 (0.14)† 11.4 (0.59) 8.5 (0.14)† 12.6 (1.06) 8.7 (0.23)*** 11.2 (0.58) 8.4 (0.16)†

Heavy Alc Use, age 18-25 16.4 (0.68) 15.8 (0.24) 14.6 (0.64) 16.2 (0.25)* 15.4 (0.96) 15.5 (0.44) 13.5 (0.57) 14.6 (0.31)
Heavy  Alc Use, age 26-64 12.1 (0.90) 7.4 (0.16)† 9.9 (0.85) 7.4 (0.16)* 11.6 (1.58) 7.7 (0.27)* 10.5 (0.83) 7.6 (0.19)***

Illicit Drug Use 18.3 (0.71) 8.5 (0.13)† 17.9 (0.72) 8.8 (0.14)† 19.5 (1.32) 8.5 (0.24)† 17.2 (0.66) 8.9 (0.18)†

Tobacco Use 49.4 (1.10) 33.8 (0.26)† 49.9 (1.05) 33.1 (0.26)† 47.3 (1.83) 32.0 (0.46)† 45.6 (0.98) 30.3 (0.31)†

Alcohol Abuse or Dependence 15.3 (0.72) 9.0 (0.13)† 14.4 (0.73) 9.0 (0.13)† 14.7 (1.04) 9.1 (0.25)† 12.4 (0.57) 8.3 (0.16)†

Alcohol Ab/Dep, age 18–25/ 19.7 (0.72) 18.0 (0.23)* 17.9 (0.73) 18.2 (0.25) 20.0 (1.11) 18.1 (0.42) 16.2 (0.65) 16.9 (0.30)
Alcohol Ab/Dep, age 26–64 13.4 (1.03) 7.6 (0.15)† 12.6 (1.05) 7b.6 (0.15)† 12.3 (1.48) 7.9 (0.29)** 10.8 (0.81) 7.1 (0.18)†

Illicit Drug Abuse or Dependence 7.9 (0.50) 2.8 (0.07)† 8.8 (0.50) 2.6 (0.07)† 8.6 (0.80) 2.6 (0.11)† 6.6 (0.37) 2.5 (0.08)†

Unemployment 5.0 (0.10)A 4.6 (0.10)A 5.6 (0.20)A 9.2 (0.18)
2002–2004 2005–2007 2008 2009–2010

Notes: Employed includes persons working part-time or full-time.
Unemployment is calculated from NSDUH survey responses using BLS standards (i.e., calculated among those working or eligible for employment).
Unemployed v. Employed: *p < .05, **p < .01, ***p < .001, †p < .0001.
Differences in Unemployment for Each Period v. 2009–2010: Ap < .0001.
Source: Substance Abuse and Mental Health Services Administration National Survey on Drug Use and Health, 2002-2010 Surveys.

to unemployment during 2002 through 2010. We  hypothesized
strong associations between unemployment and substance use
outcomes. Consistent with the observation that higher prevalence
can be associated with lesser influence of a risk factor (Helzer et al.,
1992) we further hypothesized that the association between unem-
ployment and problematic substance use would be moderated in
2009–2010. Finally, while the data in this study did not allow for
prospective examination of the order of events, retrospective self-
report information was available on the timing of both marijuana
use and recent unemployment. Using these data, we  conducted
exploratory work on the timing of marijuana use and job loss.

2. Methods

2.1. Data

Data were from the Substance Abuse and Mental Health Services Administra-
tion  (SAMHSA)’s 2002–2010 U.S. National Survey on Drug Use and Health (NSDUH),
an  annual national survey of civilian, non-institutionalized individuals (SAMHSA,
2013). Items in the NSDUH survey have good reliability and validity (SAMHSA, 2010;
Jordan et al., 2008; Grucza et al., 2007). The nine years analyzed included data from
approximately 405,000 respondents age 18 or older. Primary variables related to
current employment status and the use of alcohol, tobacco, and illicit drugs. To
adjust for potential confounders, models included data on education, demographics,
location of residence, county-level unemployment rates, and past 12-month symp-
toms of major depression. Heavy alcohol use was defined as consumption of five or
more drinks on the same occasion on each of five or more days within the 30 days
prior to interview. Illicit drug use and tobacco use were defined as any reported use
within the 30 days prior to interview. Abuse and dependence on alcohol and illicit
drugs were based on DSM-IV criteria within the year prior to interview (American
Psychiatric Association, 1994). For exploratory analysis of the timing of marijuana
use in relation to onset of unemployment, self-report information about any use of
marijuana during the period from 13 to 24 months prior to interview was  used to
determine whether or not marijuana use preceded the onset of unemployment in
the  past 12 months (Research Triangle Institute, 2011).

NSDUH employment questions generated estimates consistent with the U.S.
Department of Labor’s Bureau of Labor Statistics (BLS), which publishes the nation’s
official employment information (BLS, 2014). Respondents were categorized as
unemployed if they were without a job, were actively looking for a job in the past
four weeks, and were available for work at the time of the interview. Employed
individuals included both full- and part-time workers. Local county-level unem-
ployment rates from the BLS were used in multivariate models to adjust for the
local macroeconomic environment.

2.2. Statistical analysis

Analysis was conducted using SAS with SUDAAN® to calculate standard errors
adjusting for the complex sample design (Research Triangle Institute, 2008). Within
both employed and unemployed groups, rates were calculated for five substance-
use categories: (1) past-month heavy alcohol consumption, (2) past-month use of
any illicit drug, (3) past-month tobacco use, (4) past-year DSM-IV alcohol abuse or
dependence, and (5) past-year DSM-IV illicit drug abuse or dependence. Rates were
combined across years 2002–2004, 2005–2007, 2008 and 2009–2010, and among

age subgroups (18–25 years old, 26–64 years old, and 65 years old or older), males
and females, and African American, Hispanic and white subgroups (other race/ethnic
groups were too few in number for examination).

As  a second step, multivariate logistic regression calculated odds ratios (OR)
while controlling for demographic factors, educational level, urban/rural location,
major depression, and local county employment rates. Past-year income was not
included because confounding of income with past-year unemployment would
make interpretation impossible. ORs for 2009–2010 were also compared to each
of  the earlier time periods using the z-statistic. 2009–2010 was chosen because
it  had the maximum unemployment. Although the recession started in late 2007
and ended in 2009 (Mishel et al., 2012), unemployment on a national level did not
increase until the end of 2008. Conceptually, 2008 is the transition year, and the two
time periods 2002–2004 and 2005–2007 are prior to the increase in unemployment.

To explore the sequence of timing of drug use and job loss, rates of marijuana
use  in the period from 13 to 24 months prior to the interview were compared for
those with and without subsequent job loss within the 12 months prior to interview
(i.e.,  “recently unemployed”). In addition, for persons who were not marijuana users
during the period of 13–24 months prior to interview, the rate of past-month mar-
ijuana use was compared among the employed and recently unemployed. Data for
these exploratory analyses were available starting with the 2005 survey, and only
for  marijuana use.

3. Results

Consistent with official U.S. rates (BLS, 2014), study subjects had
markedly higher (p < .0001) rates of unemployment in 2009–2010
compared to earlier years (Table 1). For every time period, each cat-
egory of problematic substance use was more prevalent among the
unemployed (Table 1). Heavy alcohol use, illicit drug use, tobacco
use, alcohol abuse or dependence, and illicit drug abuse or depend-
ence were more prevalent among the unemployed before, at the
start of, and during the 2009–2010 period of high unemployment.
All of these differences were statistically significant at p < .0001
(except for one at p < .001).

The association between unemployment and substance use
was consistent among race/ethnicity, sex, and age subgroups
with the exception of alcohol abuse/dependence for the age
18–25 subgroup. For illicit drug use, tobacco use, and illicit drug
abuse/dependence, a higher rate was found for the unemployed
compared to the employed in every time period for race/ethnicity,
sex. and age subgroups. By contrast (Table 1), for heavy alcohol use
and alcohol abuse/dependence, the pattern was inconsistent for the
age 18–25 subgroup, with no excess found for unemployed persons
and, for the time period of 2005–2007, the rate of heavy alcohol use
was higher among 18–25-year olds who were employed (16.2%)
compared to the unemployed (14.6%, p < .05).

To examine the stability of the association between unem-
ployment and substance use across time, adjusting for potential
confounders, logistic regression was  used to calculate the odds
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