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Abstract
Background: Previous literature has shown a divergence by age in the relationship between socioeconomic status
(SES) and substance use: adolescents with low SES are more likely to engage in substance use, as are adults with
high SES. However, there is growing evidence that adolescents with high SES are also at high risk for substance
abuse. The objective of this study is to examine this relationship longitudinally, that is, whether wealthier
adolescents are more likely than those with lower SES to engage in substance use in early adulthood.
Methods: The study analyzed data from the National Longitudinal Survey of Adolescent Health (AddHealth), a
longitudinal, nationally-representative survey of secondary school students in the United States. Logistic regression
models were analyzed examining the relationship between adolescent SES (measured by parental education and
income) and substance use in adulthood, controlling for substance use in adolescence and other covariates.
Results: Higher parental education is associated with higher rates of binge drinking, marijuana and cocaine use in
early adulthood. Higher parental income is associated with higher rates of binge drinking and marijuana use. No
statistically significant results are found for crystal methamphetamine or other drug use. Results are not sensitive to
the inclusion of college attendance by young adulthood as a sensitivity analysis. However, when stratifying by race,
results are consistent for white non-Hispanics, but no statistically significant results are found for non-whites. This
may be a reflection of the smaller sample size of non-whites, but may also reflect that these trends are driven
primarily by white non-Hispanics.
Conclusions: Previous research shows numerous problems associated with substance use in young adults,
including problems in school, decreased employment, increases in convictions of driving under the influence (DUI)
and accidental deaths. Much of the previous literature is focused on lower SES populations. Therefore, it is possible
that teachers, parents and school administrators in wealthier schools may not perceive as great to address
substance abuse treatment in their schools. This study can inform teachers, parents, school administrators and
program officials of the need for addressing drug abuse prevention activities to this population of students.

Background
The relationship between childhood socioeconomic status (SES) and behavioral health in adulthood has long
been of interest to researchers and policymakers. A few
studies have found that adolescents with low SES have a
greater propensity toward substance use during adolescence. Goodman and Huang [1], studying the first wave
of AddHealth data cross-sectionally, found that having
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low SES was associated with greater alcohol use and
with greater cigarette and cocaine use among white
teenagers. Goodman and colleagues [2] found that lower
household income and parental education were associated with greater adolescent depression. Friestad and
colleagues [3] found that low parental education and
moderate household income was associated with greater
rates of smoking in adolescents. Reinherz and colleagues
[4], examining 360 respondents followed from 19772000, found that low family SES and larger family size
were associated with increased probability of substance
abuse disorders in early adulthood. An analysis by
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Hamilton and colleagues [5], of the Ontario Student
Drug Use Survey, found that adolescents (ages 12-19)
with college-educated parents were less likely to engage
in hazardous or harmful drinking or illicit drug use.
However, there is growing evidence that adolescents
with higher SES may also be at risk for developing substance use disorders. There is evidence that substance
use in adults, particularly alcohol use, may be sensitive
to price, as some studies have shown that consumption
decreases as price increases [6-9]. For adolescents with
higher SES, having greater financial resources may indicate that the relative cost of substance use, that is the
opportunity cost of substance use relative to other consumption, may be lower than for adolescents with lower
SES. This is consistent with the usual demand model for
goods and services, and could indicate a higher demand
among wealthier adolescents. This was found in a 2007
study of British adolescents by Bellis and colleagues,
which found that adolescents with more spending
money were more likely to drink frequently, binge drink
and to drink in public [10], as well as in a study of college students in the United States, which found that college students with lower levels of spending money had
lower levels of drinking and getting drunk [11],
Engagement in substance use can have negative implications for young adults. Previous research has shown
that substance use at young ages is associated with
decreased educational attainment [12,13] and labor market productivity [14,15]. Binge drinking in particular has
been linked to driving under the influence of alcohol
(DUI) and accidental deaths in college-age students [16].
As illicit drugs are illegal in the United States, the use
of these substances places young adults at risk of involvement in the criminal justice system. Thus, substance
use can have substantial negative consequences for
young adults. However, as much previous literature has
focused on the substance use of lower income adolescents [1-5], it is possible that parents, teachers, policymakers and program administrators may be less focused
on the possible long-term implications of substance use
on adolescents with higher SES [17-19].
The purpose of this study is to examine whether adolescents with high SES, as measured by parental education and income, are more likely to engage in alcohol
and illicit drug use in early adulthood, using a prospective, nationally-representative sample of secondary
school students in the United States. This expands upon
the work of Bellis and colleagues [10], who examined
cross-sectional data on alcoholism in the United Kingdom and Martin and colleagues [11], who examined
prevalence of alcohol use among college students in the
United States. As much of the previous literature has
focused on adolescents with lower SES, the findings of
this study could help parents, teachers and practitioners
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to identify students who may be at risk for future substance use and educational problems.

Methods
Data

The data comes from the National Longitudinal Survey
of Adolescent Health (AddHealth). The first wave of
AddHealth was conducted in 1994-1995, and consisted
of a nationally representative sample of school students
in grades 7-12 in the United States. The sample was a
school-based cluster design, which was selected to
ensure a nationally representative population, by region,
urbanicity, racial and ethnic composition, school type,
and school size [20].
A total of 20,745 students completed the in-home
interview. Parents of students who were selected for the
in-home interview were also interviewed. The third
wave of the study, which followed-up respondents from
the Wave I interview, was completed in 2001-02, when
respondents were 18-27 years old. A few respondents
(72 students) with mental retardation were excluded
from the sample, as their educational trajectories are
likely to differ from those of their peers.
Estimation Models

The estimation models examine the relationship between
adolescent SES and subsequent use of alcohol and illicit
drugs, controlling for baseline use of alcohol and illicit
drugs and mental health (depressive symptoms, delinquency and suicidality) and a set of other individual,
family school and neighborhood characteristics.
The outcome variables of interest are binge drinking
and illicit drug use in early adulthood. AddHealth asks
respondents separately about their use of alcohol, marijuana, cocaine, crystal methamphetamine and any other
drug use. As the use of these substances is measured
separately in AddHealth, they are analyzed separately in
these analyses. Substance use was measured as a binary
indicator of use, as previous research has found that
responders tend to report accurately whether they consume substances, but tend to under-report the amount
consumed [6]. Sensitivity analyses found that results
were qualitatively similar when examining a continuous
measure of use (not shown).
The key independent variable was socioeconomic status
at baseline, as measured by parental education and
income. As these were assessed separately in AddHealth,
they are analyzed separately in these analyses as well. The
parents’ socioeconomic status reflects the economic status
of the family in which the adolescent resides at baseline.
Previous research has shown that parental socioeconomic
status reflects the child’s socioeconomic status [21]. The
highest educated parent was used rather than the education level of the mother and father to avoid losing
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respondents living in single parent families [22]. Household income was also included as a separate measure of
SES, as household income captures smaller gradations in
family well-being than parental income [23].
A number of the adolescent’s baseline personal characteristics were also included in the model. The adolescent’s baseline binge drinking and illicit drug use was
included in the model in order that these models measure change in substance use from baseline to follow-up
in early adulthood. In addition, other behavioral health
factors at baseline were controlled for, including delinquency, suicidality and depressive symptoms, due to the
high rates of comorbidity of mental health diagnoses
among persons with substance abuse [24].
A number of demographic variables were also
included in the model, including age, gender, and race/
ethnicity. Additional individual characteristics that have
been shown to be correlated with educational attainment were included, such the Peabody Picture Vocabulary (PPVT) score, which measures cognitive ability [25],
and general health, which measures physical health and
may account for endogeneity between mental health and
labor market outcomes [26,27].
A number of family background variables were also
included in the model. An indicator of whether the
respondent was the first child born in the family was
included, as previous research has shown that children
born first in the family tend to have better educational
outcomes [28]. Family structure (single parent household,
stepfamily and foster/other) is included, as children from
non-traditional families often face barriers to schooling
[29]. An indicator for whether the respondent’s biological
mother and father have alcoholism is included as alcoholism has a high genetic component [30].
The estimation model is of the form:
Logit ( p i ,t +1 ) =  00 +  01SES i +  02BH i +  03X i +  i

Where:
p i,t+1 = Probability of substance use at Wave III, as
measured by binge drinking, marijuana use, cocaine use,
crystal methamphetamine use and other drug use, estimated separately. Binge drinking was measured as a binary variable with a positive value indicating 5 or more
drinks in one setting more than once a month in the
past year. Marijuana, cocaine, crystal methamphetamine
and other drug use was measured as a binary variable
with a positive value indicating any use in the past 30
days.
SESi = Socioeconomic status at baseline, as measured
by parental education and household income. Parental
education was measured by the education level of the
highest educated parent living with the adolescent, and
was categorized by the highest educated parent having
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not completed high school, having completed high
school only, having education beyond high school but
less than a college degree, or having a college degree.
Household income was measured continuously and was
topcoded in AddHealth at $999,000, so reported income
ranged from $0-$999,000.
BHi = A number of behavioral health (mental health
and substance use) characteristics at baseline in adolescence (Wave I interview) were included in the model:
binge drinking, marijuana, cocaine, inhalant and other
drug use at baseline, as well as depressive symptoms,
delinquency and suicidality. Each of these components
was included separately in the model. As with the outcome variables, binge drinking in adolescence was measured as a binary variable with a positive value
indicating 5 or more drinks in one setting more than
once a month in the past year. Marijuana, cocaine, inhalant and other drug use was measured as a binary variable with a positive value indicating any use of these
substances in the past 30 days. Depressive symptoms are
measured by the Center for Epidemiologic Studies
Depression scale (CES-D) [31,32]. Delinquency is a scale
of 0-12 of criminal behaviors in the past year [33]. Suicidality is measured by a binary variable with a positive
value indicating a suicide attempt in the past year.
Xi = A number of individual and family characteristics
included as control variables. These include demographic variables such as gender, age, age squared
(to account for non-linearities in age), and race/ethnicity
[34]. Race/ethnicity categories are defined as Hispanic
or white non-Hispanic, black non-Hispanic, Asian nonHispanic, or other race, non-Hispanic. The Peabody Picture vocabulary test score is measured on a continuous
scale, and is standardized so that the mean is approximately 100. General health is categorized as excellent,
very good, good, or fair/poor. Family structure is categorized as two biological parents, single parent household, stepfamily or foster/other family. A binary
indicator indicates whether the adolescent is the first
born in the family, and whether the adolescent has a
biological mother or father with alcoholism.
These equations were analyzed using Stata 10.0. Logit
models were analyzed because the outcome variables of
interest were dichotomized, and odds ratios are reported
in the tables. The research protocol was approved by
the University of Chicago Social and Behavioral Sciences
Institutional Review Board (#H06238).
Missing Observations

A total of 20,745 students completed the AddHealth inhome interview, and of these, 15,170 followed up at
Wave III. There is thus attrition as well as item nonresponse. Item non-response is particularly problematic
for the items asked of parents, parental income and
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alcoholism. The final sample, with no missing observations, was 9,872. Therefore, sample loss is a concern.
This was addressed using re-weighting and imputation
measures. Results were qualitatively similar under reweighting and imputation, and so the results presented
here use the AddHealth’s weights and original sample to
allow for greater replicability. The full detail is provided
in Additional file 1.

Results
Descriptive Statistics

Table 1 shows descriptive statistics. In adolescence, the
average household income was about $46,000 at the
time of baseline data collection (1994-1995). In about 9
percent of households, the highest educated resident
parent did not complete high school. In about 34 percent of households, the highest educated resident parent
had a college education.
About 25 percent engaged in binge drinking in early
adulthood (Wave III), about 24 percent engaged in marijuana use, about 4 percent engaged in cocaine use, one
percent in crystal methamphetamine use, and about 5
percent in other drug use.
Regression Results

Table 2 shows the regression results examining the
association between SES in adolescence and subsequent
substance use in early adulthood. Higher parental education is associated with higher odds of binge drinking,
marijuana use and cocaine use. For an individual with a
college-educated parent, the odds of binge drinking in
early adulthood are 1.458 times as large as the odds for
an individual with a high school-educated parent once
all controls are included in the model (AOR = 1.458,
95% CI [1.190-1.788]). Likewise, for an individual with a
college-educated parent, the odds of engaging in marijuana use in early adulthood are 1.265 times as large as
the odds for an individual with a high school-educated
parent (AOR = 1.265, 95% CI [1.038-1.541]). The odds
of engaging in cocaine use in early adulthood are 1.614
times as large for an individual with a college-educated
parent versus a high school-educated parent (AOR =
1.614, 95% CI [1.088-2.395]). No statistically significant
effects are found for crystal methamphetamine and
other drug use.
Table 3 shows the regression results examining the
association between SES as measured by household
income in adolescence and substance use in early adulthood. Higher household income is associated with
higher probability of binge drinking and marijuana use.
An additional $1000 in annual household income in
adolescence is associated with an increase of 1.003 in
the odds of binge drinking in early adulthood (AOR =
1.003, 95% CI [1.001-1.004]). It should be noted that
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this result, while statistically significant, is quite small.
Likewise, an additional $1000 in annual income in adolescence is associated with an increase of 1.002 in the
odds of marijuana use in early adulthood (AOR = 1.002,
95% CI [1.000-1.003]), and an increase of 1.002 in the
odds of cocaine use, though the results for cocaine use
lose statistical significance once controls are added
to the model (OR = 1.002, 95% CI [1.000-1.004], AOR =
1.002, 95% CI [0.999-1.004]). No statistically significant
results are found for crystal methamphetamine or other
drug use.
Sensitivity Analyses

Tables 4 and 5 show sensitivity analyses. Table 4 shows
the results when college attendance in young adulthood
(by Wave III) is included in the model. It should be
noted that the prospective nature of the model is violated in this sensitivity analysis, as an independent variable, college attendance, is measured at Wave III, as is
the outcome variable. Still, this analysis is useful in
examining whether the relationships seen in Tables 2
and 3 are simply functions of college attendance. It is
possible that wealthier young adults are more likely to
attend college, and thus to be living near peers who are
engaging in substance use, particularly alcohol and marijuana use. College attendance by Wave III is measured
by enrollment or graduation from a two or four year
college at the Wave III interview.
The results show that the relationships seen above are
robust to the inclusion of college attendance. Persons
with higher parental education (as measured in adolescence) have a higher probability of binge drinking (joint
test p < 0.01), marijuana (joint test p < 0.01) and cocaine
use (joint test approaching significance at p < 0.10), when
controlling for college attendance. In addition, higher
household income in adolescence is associated with a
higher probability of binge drinking (AOD = 1.003, 95%
CI [1.000-1.004]), marijuana use (AOD = 1.002, 95% CI
[1.000-1.003]), and cocaine use (AOD = 1.002, 95% CI
[1.000-1.004]) in early adulthood when college attendance is controlled for. No statistically significant results
were found for crystal methamphetamine or other drug
use. The results of this sensitivity analysis indicate that
the higher rates of binge drinking, marijuana and cocaine
use are not solely the result of greater college attendance.
Table 5 stratifies results by race, white non-Hispanic
versus non-whites. Although results for white non-Hispanics are qualitatively similar to the results in Table 2
for the whole population, none of the results for the
non-whites are statistically significant. This may be a
function of the smaller sample size (n = 5580 for whites
and n = 4292 for non-whites). It may also be that the
results found are being driven primarily by white
adolescents.
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Table 1 Descriptive Statistics (n = 9872)
Variable

Mean

St. Error

Baseline Variables, Wave I
Household income, in $1000s, range: 0-999 (topcoded)

46.07

1.70

Highest educated resident parent has less than high school education

9.40%

1.05%

...high school education

25.82%

1.14%

...more than high school education

31.26%

0.97%

...college graduate and beyond

33.53%

1.85%

Binge Drinking, Wave I
Marijuana Use, Wave I

16.98%
13.70%

0.87%
0.80%

Cocaine Use, Wave I

1.10%

0.16%

Inhalant Use, Wave I

1.76%

0.20%

Other Drug Use, Wave I

4.05%

0.39%

CES-D Score, Wave I

11.19

0.16

Delinquency Scale, Wave I

1.59

0.04

Suicidality, Wave I

3.91%

0.29%

Verbal Ability (PPVT)
Age at Wave I

101.71
15.78

0.57
0.12

Male

50.84%

0.76%

White, non-Hispanic

69.02%

2.74%

Black, non Hispanic

13.28%

1.91%

Hispanic

10.63%

1.57%

Asian, non-Hispanic

2.59%

0.63%

Other/multi race

4.48%

0.45%

Excellent general health
Very good general health

27.98%
40.52%

0.66%
0.84%

Good general health

24.93%

0.65%

Fair/poor general health

6.57%

0.45%

Single parent household

25.40%

1.09%

Two biological parent household

58.00%

1.26%

Stepfamily

10.07%

0.47%

Foster/other household

6.56%

0.40%

Biological parent alcoholism
Firstborn

16.05%
52.19%

0.72%
0.97%

Binge Drinking

24.73%

1.04%

Marijuana Use

23.98%

0.80%

Cocaine Use

3.69%

0.30%

Crystal Methamphetamine Use
Other Drug Use

1.46%
5.34%

0.18%
0.38%

Outcome Variables, Wave III

Descriptive statistics are weighted, cluster and strata corrected.

Discussion
The results from this study indicate that higher SES in
adolescence, as measured by parental education and
household income in adolescence, is associated with
higher rates of substance use, particularly binge drinking, marijuana use and cocaine use, in early adulthood.
No statistically significant results were found for crystal
methamphetamine or other drug use. Results were

consistent when controlling for college attendance by
young adulthood as a sensitivity analysis. When stratifying by race, results were consistent for white non-Hispanics, but no significant results were found for nonwhites. This may be a function of a smaller sample size
of the non-white sample, or it may be that the results
are driven primarily by white non-Hispanic respondents.
In addition, sensitivity analyses were performed while
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Table 2 The Relationship between Parental Education in Adolescence and Substance Use in Early Adulthood. (n =
9872)
Binge Drinking Marijuana Use Cocaine Use Crystal Meth. Use Other Drug Use
Parents’ Education
Unadjusted OR (95% CI)
Highest educated resident parent less than high school

0.631
(0.490-0.812)***

0.737
(0.566-0.961)*

0.851
(0.446-1.622)

0.384
(0.147-1.007)†

0.443
(0.241-0.817)**

...High school
...Some college

Reference
1.204
(1.000-1.449)†
1.642
(1.335-2.020)***

Reference
1.187
(1.016-1.387)*
1.306
(1.091-1.563)**

Reference
1.294
(0.870-1.925)
1.605
(1.117-2.306)
*

Reference
0.914
(0.542-1.541)
0.672
(0.375-1.205)

Reference
1.091
(0.779-1.528)
1.203
(0.869-1.665)

F(3,126) =
17.63***

F(3,126) =
6.32***

F(3,126) =
2.99*

F(3,126) =
1.72

F(3,126) =
4.19**

0.827
(0.601-1.138)
Reference

1.060
(0.508-2.214)
Reference

0.417
(0.161-1.081)†
Reference

0.525
(0.275-1.002)†
Reference

1.092
(0.894-1.333)
1.458
(1.190-1.788)***

1.129
(0.956-1.334)
1.265
(1.038-1.541)*

1.225
(0.814-1.844)
1.614
(1.088-2.395)
*

0.823
(0.484-1.399)
0.643
(0.336-1.233)

0.977
(0.694-1.375)
1.024
(0.701-1.498)

F(3,126) =
7.72***

F(3,126) =
3.35*

F(3,126) =
2.31†

F(3,126) =
1.40

F(3,126) =
1.73

...College graduate

Joint test

Adjusted OR (95% CI)
Highest educated resident parent has less than high school 0.812
(0.605-1.089)
...High school
Reference
...Some college
...College graduate

Joint test of parental education

Statistical significance based on t-tests: † p < .10; * p < .05; ** p < 0.01; *** p < .001
Note: Dependent variables assessed at Wave III. Independent variables assessed at Wave I. Adjusted models control for binge drinking, marijuana use, cocaine
use, inhalant use and other drug use at baseline, CESD, delinquency, suicidality, PPVT score, gender, age, age squared, race/ethnicity, general health, family
structure (two biological parents, single parent, stepfamily, foster/other), parent alcoholism and whether adolescent is firstborn in family. Logit models with data
weighted, clustered and strata corrected.
Other drug use includes LSD, PCP, ecstasy, mushrooms, inhalants, ice, heroin, prescription medicine not prescribed for you or any other drug.

not controlling for adolescent substance use, and results
were qualitatively similar (not shown).
Previous literature has shown that the relationships
between SES and substance use vary by age. The results in
this paper are somewhat contrary to previous literature in
youth which has shown that lower SES is associated with

higher rates of substance use problems [1-5]. However, the
results of this study are consistent with previous research
in adults, which found that demand for illicit substances is
price sensitive [6-9], and thus predicts that substance use
will increase as income is higher. This therefore indicates
that the behavior of young adults more closely reflects that

Table 3 The Relationship between Household Income in Adolescence and Substance Use in Early Adulthood. (n =
9872)
Binge Drinking

Marijuana Use

Cocaine Use

Crystal Meth. Use

Other Drug Use

1.004
(1.003-1.006)***

1.002
(1.001-1.003)**

1.002
(1.000-1.004)*

0.995
(0.988-1.002)

1.001
(1.000-1.002)

1.003
(1.001-1.004)***

1.002
(1.000-1.003)*

1.002
(0.999-1.004)

0.992
(0.983-1.002)

1.000
(0.998-1.002)

Household Income
Unadjusted OR (95% CI)
Income (1000s)

Adjusted OR (95% CI)
Income (1000s)

Statistical significance based on t-tests: † p < .10; * p < .05; ** p < 0.01; *** p < .001
Note: Dependent variables assessed at Wave III. Independent variables assessed at Wave I. Adjusted models control for binge drinking, marijuana use, cocaine
use, inhalant use and other drug use at baseline, CESD, delinquency, suicidality, PPVT score, gender, age, age squared, race/ethnicity, general health, family
structure (two biological parents, single parent, stepfamily, foster/other), parent alcoholism and whether adolescent is firstborn in family. Logit models with data
weighted, clustered and strata corrected.
Other drug use includes LSD, PCP, ecstasy, mushrooms, inhalants, ice, heroin, prescription medicine not prescribed for you or any other drug.
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Table 4 Sensitivity Analysis: The Relationship between Parental Education and Income in Adolescence and Substance
Use in Early Adulthood, controlling for College Attendance by Wave III (n = 9872)
Binge Drinking Marijuana Use Cocaine Use

Crystal Meth. Use Other Drug Use

Parents’ Education
Adjusted OR (95% CI)
Highest educated resident parent less than high school 0.958
(0.674-1.362

0.817
(0.558-1.195)

1.496
(0.554-4.038)

0.700
(0.193-2.538)

0.597
(0.298-1.195)

...High school
...Some college

Reference
1.140
(0.919-1.414)
1.472
(1.189-1.821)***

Reference
1.235
(1.034-1.475)*
1.392
(1.117-1.734)**

Reference
1.449
(0.855-2.457)
2.047
(1.203-3.483)**

Reference
1.138
(0.513-2.527)
0.962
(0.419-2.205)

Reference
0.964
(0.645-1.442)
1.115
(0.725-1.714)

F(3,125) =
5.44**

F(3,125) =
4.72**

F(3,125) =
2.64†

F(3,125) =
0.22

F(3,125) =
1.31

1.003
(1.000-1.004)**

1.002
(1.000-1.003)*

1.002
0.996
(1.000-1.004) † (0.988-1.004)

...College graduate
Joint test

Household Income (1000s)
Adjusted OR (95% CI)
Income (1000s)

1.000
(0.998-1.002)

Statistical significance based on t-tests: † p < .10; * p < .05; ** p < 0.01; *** p < .001
Note: Dependent variables assessed at Wave III. Independent variables assessed at Wave I. Adjusted models control for college enrolment or graduation, binge
drinking, marijuana use, cocaine use, inhalant use and other drug use at baseline, CESD, delinquency, suicidality, PPVT score, gender, age, age squared, race/
ethnicity, general health, family structure (two biological parents, single parent, stepfamily, foster/other), parent alcoholism and whether adolescent is firstborn in
family. Logit models with data weighted, clustered and strata corrected.
Other drug use includes LSD, PCP, ecstasy, mushrooms, inhalants, ice, heroin, prescription medicine not prescribed for you or any other drug.

of adults rather than that of youth. The results are also
consistent with Bellis and colleagues [10], who found that
adolescents with more spending money reported greater
substance use and with Martin and colleagues [11], who
found that college students with more spending money
engaged in greater alcohol use. This study provides additional evidence for these earlier findings in a longitudinal,
nationally-representative sample of adolescents in the United States, and in illicit substances in addition to alcohol
use. In addition, it is possible that parental education may
have a distinct influence on subsequent college attendance
by the adolescent, distinct from general socioeconomic status. Parents with higher education may have a greater
influence on their adolescent’s choice to attend college, as
the inter-generational transfer of education has been wellestablished in previous literature [34]. It is possible that
this college attendance could in turn provide greater
opportunities for substance use [35]. However, the relationships observed in this study were found for both measures of SES, parental education and household income,
indicating that these relationships were consistent across
measures and not limited to parental education.
Several limitations to this study must be noted.
AddHealth is an observational study, not a randomized
control trial, thus causality is difficult to establish with certainty. However, the longitudinal nature of this analysis
helps somewhat to address this issue. Sample loss due to
attrition and item non-response is also problematic.
Details of how this was addressed were discussed in the

Methods section and in Additional file 1. Additionally, the
outcome variables measure self-reported substance use,
rather than clinically-diagnosed substance abuse or dependence. It should be noted that AddHealth is a nationallyrepresentative sample of US secondary school students at
the time of data collection, and thus does not capture adolescents who are not enrolled in school. It also does not
offer extensive data on early childhood, as data collection
begins when participants are in grades 7-12 at Wave I.
Despite its limitations, the AddHealth data allows for a
longitudinal analysis of the relationship between SES in
adolescence and subsequent substance use in early adulthood. The richness of the AddHealth data allows for the
consideration of a number of facets of SES and use of a
wide range of substances. It also includes a large set of
individual, family, school and community characteristics
assessed at baseline, including substance use and mental
health at baseline. This paper contributes to the understanding of the relationship between adolescent SES and
subsequent substance use, which can help educators, parents and policymakers to identify adolescents who may be
at risk of substance abuse contemporaneously and in the
future.

Conclusions
This study examines the relationship between adolescent
SES and subsequent substance use in early adulthood.
The association varies somewhat by the type of substance used. Higher adolescent SES, as measured by
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Table 5 Sensitivity Analysis: The Relationship between Parental Education d in Adolescence and Substance Use in
Early Adulthood, by race (White non-Hispanic and Non-white) (n = 9872)
Binge Drinking

Marijuana Use

Cocaine Use

Crystal Meth. Use

Other Drug Use

Highest educated resident parent less than high school

0.938
(0.604-1.458)

0.839
(0.493-1.429)

0.816
(0.300-2.216)

0.482
(0.165-1.414)

0.584
(0.224-1.518)

...High school
...Some college

Reference
1.180
(0.944-1.474)

Reference
1.175
(0.975-1.415) †

Reference
1.218
(0.767-1.933)

Reference
0.746
(0.399-1.396)

Reference
1.047
(0.686-1.597)

...College graduate

1.652
(1.316-2.073)***

1.357
(1.082-1.700)**

1.575
(1.005-2.467)*

0.492
(0.224-1.083) †

1.045
(0.670-1.630)

Joint test

F(3,126) =
7.79***

F(3,126) =
3.31*

F(3,126) =
1.90

F(3,126) =
1.37

F(3,126) =
0.56

Highest educated resident parent less than high school

0.728
(0.451-1.745)

0.759
(0.509-1.134)

1.663
(0.616-4.493)

0.491
(0.069-3.501)

0.538
(0.260-1.113) †

...High school

Reference

Reference

Reference

Reference

Reference

...Some college

0.912
(0.656-1.268)

1.047
(0.789-1.391)

1.420
(0.598-3.368)

1.608
(0.591-4.374)

0.924
(0.512-1.666)

...College graduate

0.895
(0.605-1.326)

1.001
(0.690-1.452)

1.859
(0.852-4.056)

1.782
(0.768-4.135)

1.011
(0.507-2.013)

Joint test

F(3,126) =
0.58

F(3,126) =
0.91

F(3,126) =
0.94

F(3,126) =
1.09

F(3,126) =
1.17

White, Non-Hispanic
(n = 5580)
Parents’ Education
Adjusted OR (95% CI)

Non-White
(n = 4292)
Parents’ Education
Adjusted OR (95% CI)

Statistical significance based on t-tests: † p < .10; * p < .05; ** p < 0.01; *** p < .001
Note: Dependent variables assessed at Wave III. Independent variables assessed at Wave I. Adjusted models control for binge drinking, marijuana use, cocaine
use, inhalant use and other drug use at baseline, CESD, delinquency, suicidality, PPVT score, gender, age, age squared, general health, family structure (two
biological parents, single parent, stepfamily, foster/other), parent alcoholism and whether adolescent is firstborn in family. Logit models with data weighted,
clustered and strata corrected.
Other drug use includes LSD, PCP, ecstasy, mushrooms, inhalants, ice, heroin, prescription medicine not prescribed for you or any other drug.

parental education and household income in adolescence, is associated with higher rates of binge drinking,
marijuana and cocaine use in early adulthood. No statistically significant results were found for crystal methamphetamine or other drug use.
Previous research has shown that substance use can lead
to numerous problems for young adults, including difficulties in school, in the labor market, and in the criminal justice system. As much of the previous scientific literature
often focuses on substance abuse in lower SES populations
[1-5,17-19], it is possible that teachers and school administrators in wealthier schools may be less likely to recognize
the need for substance abuse treatment programs, if the
current policy focus is on lower SES populations. Likewise,
administrators of drug abuse prevention programs may be
less likely to focus their efforts in higher-income areas.
This study offers evidence that wealthier students may be
at risk for substance use problems in the future, particularly for binge drinking, marijuana and cocaine use. As previous evidence shows that students with more spending

money might be more likely to engage in substance use
into adulthood, access to allowances and other forms of
spending money may be issues that parents can address if
they are concerned with the possibility of substance abuse
among their children. School administrators seeking to
identify substance use education policies in their schools
can find a listing of programs shown to be effective on the
website for the National Institute on Drug Abuse (NIDA)
[36]. Examining the substance abuse problems facing students with higher SES can help teachers, school administrators, and parents recognize the needs that may be
present in their schools and communities, and the need for
programs to effectively address substance use.

Additional material
Additional file 1: Missing Observations Analysis. Description of how
sample loss and attrition were examined for possible bias and precision
loss [37]

Humensky Substance Abuse Treatment, Prevention, and Policy 2010, 5:19
http://www.substanceabusepolicy.com/content/5/1/19

Acknowledgements
This work was conducted as part of a PhD dissertation at the University of
Chicago Harris School of Public Policy, Chicago, IL 60637. The support of the
Agency for Healthcare Research and Quality (AHRQ) NRSA T-32 (grant
number HS 00084) is gratefully acknowledged. Also thanks to Willard
Manning, Anirban Basu, David Meltzer, and Benjamin Lahey, as well as three
anonymous reviewers, for helpful comments.
An earlier version of this paper was presented as a poster at the 2007
National Research Service Award (NRSA) Trainees Research Conference and
the 2007 Academy Health Annual Meeting. The abstract is available in the
Academy Health archives at http://www.academyhealth.org/files/2007/
abstracts/posters.pdf.
This research uses data from Add Health, a program project directed by
Kathleen Mullan Harris and designed by J. Richard Udry, Peter S. Bearman,
and Kathleen Mullan Harris at the University of North Carolina at Chapel Hill,
and funded by grant P01-HD31921 from the Eunice Kennedy Shriver
National Institute of Child Health and Human Development, with
cooperative funding from 23 other federal agencies and foundations. Special
acknowledgment is due Ronald R. Rindfuss and Barbara Entwisle for
assistance in the original design. Information on how to obtain the Add
Health data files is available on the Add Health website (http://www.cpc.unc.
edu/addhealth). No direct support was received from grant P01-HD31921 for
this analysis.
Authors’ contributions
JH is the sole author and therefore conceived and designed the study,
performed statistical analysis and drafted the manuscript. This was
conducted as part of a PhD dissertation.
Competing interests
The authors declare that they have no competing interests.
Received: 30 January 2010 Accepted: 5 August 2010
Published: 5 August 2010
References
1. Goodman E, Huang B: Socioeconomic status, depressive symptoms and
adolescent substance abuse. Archives of Pediatric and Adolescent Medicine
2002, 156:448-453.
2. Goodman E, Slap G, Huang B: The public health impact of socioeconomic
status on adolescent depression and obesity. The American Journal of
Public Health 2003, 93(11):1844-1850.
3. Friestad C, Pirkis J, Beihl M, Irwin C: Socioeconomic patterning of smoking,
sedentary lifestyle and overweight status among adolescents in Norway
and the United States. Journal of Adolescent Health 2003, 22:275-278.
4. Reinherz H, Giaconia R, Hauf A, Wasserman M, Paradis A: General and
Specific Childhood Risk Factors for Depression and Drug Disorders by
Early Adulthood. Journal of the American Academy of Child and Adolescent
Psychiatry 2000, 39(2):223-231.
5. Hamilton H, Noah S, Adlaf E: Perceived financial status, health and
maladjustment in adolescence. Social Science & Medicine 2009,
68(8):1527-1534.
6. Farrell S, Manning WG, Finch M: Alcohol dependence and the price of
alcoholic beverages. Journal of Health Economics 2003, 22:117-147.
7. Chaloupka F, Warner K: The economics of smoking. Handbook of Health
Economics New York: ElsevierCulyer AJ, Newhouse JP 2000.
8. Cook P, Moore M: Alcohol. Handbook of Health Economics Amsterdam: New
York: ElsevierCulyer AJ, Newhouse JP 2000.
9. Keeler T, Hu T, Barnett P, Manning WG, Sung H: Do Cigarette Producers
Price-Discriminate by State? An Empirical Analysis of Local Cigarette
Pricing and Taxation. Journal of Health Economics 1996, 15:499-512.
10. Bellis M, Hughes K, Morleo M, Tocque K, Hughes S, Allen T, Harrison D, FeRodriguez E: Predictors of Risky Alcohol Consumption in Schoolchildren
and Their Implications for Preventing Alcohol-Related Harm. Substance
Abuse Treatment, Prevention and Policy 2007, 2:15.
11. Martin BA, McCoy TP, Champion H, Parries MT, DuRant RH, Mitra A,
Rhodes SD: The Role of Monthly Spending Money in College Student
Drinking Behaviors and their Consequences. Journal of American College
Health 2009, 57(6):587-596.

Page 9 of 10

12. Chatterji P, Allegria M, Lu M, Takeuchi D: Psychiatric Disorders and Labor
Market Outcomes: Evidence from the National Latino and Asian
American Study. Health Economics 2007, 16:1069-1090.
13. Renna F: The Economic Cost of Teen Drinking: Late Graduation and
Lower Earnings. Health Economics 2007, 16:407-419.
14. Mullahy J, Sindelar JL: Life-Cycle Effects of Alcoholism on Education,
Earnings, and Occupation. Inquiry 1989, 26(2):272-82.
15. Ettner S, Frank R, Kessler R: The Impact of Psychiatric Disorders on Labor
Market Outcomes. Industrial and Labor Relations Review 1997, 51(1):64-81.
16. Mitka M: College Binge Drinking Still on the Rise. JAMA 2009,
302(8):836-837.
17. Toumbourou JW, Hemphill SA, Humphreys C, Edwards J, Murray D: Mental
health promotion and socio-economic disadvantage: lessons from
substance abuse, violence and crime prevention and child health. Health
Promotion Journal of Australia 2007, 18(3):184-190.
18. Substance Abuse and Mental Health Services Administration, Office of
Applied Studies. Prevalence of Substance Use Among Racial and Ethnic
Subgroups. [http://www.drugabusestatistics.samhsa.gov/NHSDA/Ethnic/
ethn1006.htm].
19. Healthy San Francisco. San Francisco Burden of Disease and Injury
Study: Determinants of Health. [http://www.healthysf.org/bdi/
determinants/index.html].
20. National Longitudinal Survey of Adolescent Health (AddHealth). [http://
www.cpc.unc.edu/projects/addhealth].
21. Soteriades ES, DiFranza JR: Parents’ socioeconomic status, adolescents’
disposable income and adolescents’ smoking status in Massachusetts.
American Journal of Public Health 2003, 93(7):1155-1160.
22. Needham B, Crosnoe R: Overweight Status and Depressive Symptoms
During Adolescence. Journal of Adolescent Health 2005, 36:48-55.
23. Kessler RC: A Disaggregation of the Relationship between Socioeconomic
Status and Psychological Distress. American Sociological Review 1982,
47(6):752-764.
24. Kessler RC: The Epidemiology of Dual Diagnosis. Biological Psychiatry 2004,
56:730-737.
25. Hankin BL: Adolescent Depression: Description, Causes and Interventions.
Epilepsy & Behavior 2006, 8:102-114.
26. Ojeda V, Frank R, McGuire T, Gilmer T: Mental Illness, Nativity, Gender and
Labor Supply. Health Economics [http://www.interscience.wiley.com], Early
View, published online at.
27. Ettner S: The Relationship Between Labor Market Outcomes and Physical
and Mental Health: Exogenous Human Capital or Endogenous Health
Production? Economics of Disability Stamford, CT: JAI Press IncSalkever DS,
Sorkin A 2000, 1-31.
28. Black S, Devereux P, Salvanes K: The More the Merrier: The Effect of
Family Size and Birth Order on Children’s Education. Published by the
Centre for the Economics of Education, London School of Economics 2005.
29. Haveman R, Wolfe B: The determinants of children’s attainments: A
review of methods and findings. Journal of Economic Literature 1995,
33:1829-1878.
30. Heath AC, Madden PAF, Bucholz KK, Dinwiddie SH, Slutske WS, Beirut LJ,
Rohrbaugh JW, Statham JD, Dunne MP, Whitfield JB, Martin NG: Genetic
Differences in Alcohol Sensitivity and the Inheritance of Alcoholism Risk.
Psychological Medicine 1999, 29:1069-1081.
31. Radloff LS: The Use of the Center for Epidemiologic Studies Depression
Scale in Adolescents and Young Adults. Journal of Youth and Adolescence
1991, 20(2):149-166.
32. Radloff LS: The CES-D Scale: A Self-Report Depression Scale for Research
in the General Population. Applied Psychological Measurement 1977,
1(3):385-401.
33. Choi Y, Lahey B: Testing the Model Minority Stereotype: Youth Behaviors
across Racial and Ethnic Groups. Social Service Review 2006, 80(3):419-452.
34. Deleire T, Kalil A: Good Things Come in Threes: Single-Parent
Multigenerational Family Structure and Adolescent Adjustment.
Demography 2002, 39(2):393-413.
35. Ward BW, Gryczynski J: Social learning theory and the effects of living
arrangement on heavy alcohol use: results from a national study of
college students. Journal of Studies on Alcohol and Drugs 2009, 70:364-372.
36. National Institutes of Drug Abuse. Preventing Drug Abuse Among
Children and Adolescents: Examples of Research-Based Drug Abuse
Prevention Programs. [http://www.nida.nih.gov/prevention/examples.html].

Humensky Substance Abuse Treatment, Prevention, and Policy 2010, 5:19
http://www.substanceabusepolicy.com/content/5/1/19

Page 10 of 10

37. Johnston J, DiNardo J: Econometric Method. New York: McGraw-Hill,
Fourth 1996.
doi:10.1186/1747-597X-5-19
Cite this article as: Humensky: Are adolescents with high
socioeconomic status more likely to engage in alcohol and illicit drug
use in early adulthood?. Substance Abuse Treatment, Prevention, and Policy
2010 5:19.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

