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Abstract
Objectives—To examine the relationship between the co-occurrence of mental health and
substance use problems and socioeconomic status (SES).

Study design—A prospective longitudinal study of 808 males and females followed to age 30.

Methods—Survey data were used to derive latent classes (profiles) of mental health (depression,
anxiety) and substance use (alcohol, nicotine, and marijuana [cannabis]) problems at age 27.
Analyses examined the associations of these profiles with earlier educational attainment (high
school diploma) and indicators of SES at age 30.

Results—Latent Class Analysis produced four profiles: a low disorder symptoms group, a licit
substance use disorder symptoms group (alcohol and nicotine), a mental health disorder symptoms
group, and a comorbid group. Earning a high school diploma by age 21 decreased the odds of
belonging to the comorbid group or the licit substance use disorder symptoms group when
compared to the low disorder symptoms group. These disorder profiles also were found to
adversely impact subsequent adult SES. The adverse impact was more evident in income
maintenance and wealth accumulation by age 30 than market or nonmarket labor force
participation.

Conclusions—Earning a high school diploma lessens the risk of co-occurring mental health and
substance use problems which contribute to economic instability in young adulthood. Findings
underscore the importance of public health programs to reduce the incidence of mental health and
substance use problems and their associated high costs to individuals and to society.
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Introduction
Research evidence shows an inverse association between socioeconomic status (SES) and
adult mental health1-4 and substance use problems.5-7 Why SES is related to mental health
and substance use problems is unclear. However, researchers offer two compelling
hypotheses.1, 8-10 One hypothesis, related to social causation, posits that lower SES is a risk
factor for mental health and substance use problems. In contrast, a social selection
hypothesis suggests that preexisting psychiatric problems impair ones' ability to attain or
retain higher SES status.

These hypotheses have been subjected to empirical tests.11-13 Yet, there have been very few
studies of the relationship between SES and the co-occurrence of mental health and
substance use problems, although the co-occurrence of mental health and substance use
problems has been well documented.14-16 For example, in a U.S. population study, 28.3% of
those with substance use problems reported having mental health problems (depression/
anxiety) in the past year, compared to 8.7% of those without substance use problems.15

Given the debilitating and costly consequences of comorbid disorders,17, 18 it is important to
understand their interrelationships and the SES predictors and consequences of their co-
occurrence.

Prior studies also suggest that failure to consider the complex constellation of mental health
and substance use problems together can limit our knowledge about their association with
SES. Kessler et al.2 found that lower education was associated with increased comorbid
mental health and substance use problems. However, education was not associated with
mental health disorders in the absence of substance use. While this study underscores the
importance of considering the co-occurrence of mental health and substance use problems in
studies examining social causation, the study, being cross-sectional, does not help explain
how variables in the analysis are temporally related.

Two prior studies have investigated social selection in the context of co-occurrence of
mental health and substance use problems, and their findings are mixed. Jofre-Bonet et al.19

reported that men who smoked and had mental health problems experienced further
reduction in wages relative to those who only smoked or only had mental health problems.
In contrast, Vida et al.20 reported that there were no statistically significant differences in
labor force participation for individuals with both depression and drug abuse problems
compared to those only with depression.

There has been relatively little research on the impact of disorder co-occurrence on SES
indicators other than labor force participation and labor income. For example, wealth --
often represented by home and/or car ownership,12 which is known to capture a unique
dimension of socioeconomic status11-13 -- has not yet been fully examined in the health
inequality literature.11, 12

The present study seeks to examine social causation and social selection hypotheses with
particular attention to the interrelationships of mental health and substance use problems.
Substance use problems include licit substances, such as alcohol and nicotine, as well as
illicit substances, such as marijuana (cannabis). Specifically, we investigate the association
between educational attainment at age 21 and different constellations of mental health and
substance use problems at age 27, using a prospective, longitudinal design. We focus
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specifically on education (earning a high school diploma) as a predictor, which is a
developmentally appropriate and important indicator of socioeconomic status in young
adulthood when many young adults experience constant changes in other SES indicators
such as income.10, 21, 22 We also investigate the association between the co-occurrence of
mental health and substance use problems at age 27 and multiple SES indicators at age 30,
including market labor force participation and labor income, as well as nonmarket household
labor participation (conceptualized as constructive engagement), and wealth. To our
knowledge, this is the first study to examine the impact of the co-occurrence of mental
health and substance use problems on nonmarket household labor participation and wealth
using prospective longitudinal data. These data, which span young adulthood to age 30,
provide an opportunity to examine both a developmentally appropriate socioeconomic
predictor, namely educational attainment, as well as the socioeconomic consequences in
adulthood of mental health and substance use problems.23

Methods
Sample

Data are from the Seattle Social Development Project (SSDP), a theory-driven panel study
examining an extensive range of developmental outcomes including socioeconomic status,
mental health, and substance use. In September 1985, 18 Seattle elementary schools were
identified that overrepresented students drawn from disadvantaged neighborhoods. The
study population included all fifth-grade students in these schools (N = 1053). From this
population, 808 students (77%) consented to participate in the longitudinal study and
constitute the SSDP sample (for more information, see Hawkins et al.24). Sample retention
rates have been consistently high (91% at age 30). The study was approved by the Human
Subjects Review Committee at the University of Washington.

Measures
Mental health and substance use disorder latent class indicators (age 27)—At
age 27, major depressive symptoms, general anxiety disorder symptoms, alcohol use
disorder symptoms, nicotine dependence symptoms, and marijuana (cannabis) use disorder
symptoms were measured using the Diagnostic Interview Schedule (DIS),25 which assesses
disorder symptoms based on the DSM-IV.26 Measures summed the number of symptoms
reported for each mental health and substance use disorder in the past year at age 27. In line
with earlier publications,14, 27, 28 our mental health and substance use variables were defined
as a count of relevant problems rather than the presence or absence of a disorder diagnosis,
allowing for more variability in the scaled responses.

Educational attainment: High school diploma (age 21)—Educational attainment
was used as an indicator of SES at age 21; those who graduated from high school were
coded 1, and those who did not graduate were coded 0. Educational attainment has been
documented as an important marker in adulthood, which is highly predictive of health.21 It
has been documented that the association between education and health is not linear,
indicating that every year of additional schooling does not necessarily result in a monotonic
increase in improved health. Rather, the impacts of education on health become evident
when one completes a degree.29 Developmentally, the majority of participants at the age 21
survey had not completed their postsecondary education yet. High school completion has
been considered to be an important marker in one's educational trajectory, which has been
known to have enduring impacts on one's life.30, 31 It is highly associated with one's
economic stability, as it is a minimum requirement for postsecondary education and many
jobs.32
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Adult socioeconomic status (age 30)—Three separate measures assessed different
dimensions of adult socioeconomic status. Constructive engagement, a broad measure of
labor force participation, was created by dividing a sum of the average number of hours per
week involved in school and/or work by 10. Work included not only direct labor force
participation but also nonmarket household labor participation (e.g.,
homemaker).24, 33Household income was defined as total household income level (in units
of $1,000) divided by the total number of household members at age 30 to adjust for a
household size and thus more accurately represent an individual's economic well-being.34

Household income was transformed using a natural logarithm to address its skewness. A
measure of wealth was based on a sum of 5 Yes/No items, including (a) have personal
checking account, (b) have IRA or pension plan, (c) own home or condo, (d) own a car, and
(e) have savings account. These 5 indicators were intended to capture aspects of wealth
established in earlier studies. 12, 13, 35, 36

Covariates—Covariates included baseline symptoms of psychopathology as measured by
the internalizing (affective disorder and anxiety problems) and externalizing (attention
deficit and hyperactivity, oppositional defiant, and conduct problems) scales of the
Achenbach Child Behavior Checklist completed by teachers at ages 10 - 12;37, 38 baseline
use of alcohol, tobacco and marijuana (cannabis) measured at ages 13 - 14 (not available
earlier than age 13); childhood low-income status as indicated by students' eligibility for the
school free lunch program at ages 10 - 12 (low income = 1); participants' gender (male = 1);
3 dummy variables representing each of 3 ethnic minority groups (African American, Asian
American, and Native American, with Caucasian American as the reference group); and 2
dummy variables representing 2 intervention conditionsa (the full intervention group and the
other intervention groups, with control group as the reference group).

Descriptive statistics of the study variables are shown in Table 1.

Analysis—We carried out Latent Class Analysis (LCA) of the multivariate co-occurrence
of mental health and substance use problems using Mplus 5.2.42 Latent Class Analysis is a
statistical tool to identify subgroups of individuals who share similar profiles in
combinations of relevant indicators, thereby allowing examination of relationships between
the subgroups and predictors and/or distal outcomes (see43-45 for more details about LCA).
The 5 mental health and substance use disorder measures described above were included as
indicators of the resulting categorical latent variable.

After choosing the optimal unconditional class solution based on multiple model fit statistics
(see 44, 46-49 for more details about fit statistics), we re-estimated the chosen model,
regressing latent class on educational attainment at age 21 (the main predictor) and all the
covariates described above in a multinomial logistic regression. We then regressed each
indicator of socioeconomic status at age 30 on the latent subgroups as well as the age 21
educational attainment predictor and all the covariates. The mean difference in each
indicator of age 30 socioeconomic status across the latent class subgroups was tested using a
Wald test.50 Of the original sample of 808, 83% had available data for the final analysis.
Full-information maximum likelihood (FIML) estimation in Mplus was used to account for
incomplete data.51-53

aDuring the elementary grades, a portion of the sample participated in a multicomponent social development intervention promoting
positive youth development. The intervention included a full intervention group (n = 156), partial intervention groups (n = 428), and
the control group (n = 220) see Hawkins et al. 1999 39 and Hawkins et al. 200540 for more details. The potential effects of the
intervention on outcomes were not a focus of the analyses presented here. However, to address possible confounding effects of the
intervention on the associations examined in the current study, we included intervention status as a control variable.
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Of note, in earlier follow-up analyses of the SSDP study,24, 39, 40 we extensively examined
whether there is a need to address potential cluster issues related to complex sampling
design. As students moved along in their schooling, the unit of cluster assignment consisted
of the series of classrooms to which students were assigned rather than a single classroom or
school. We examined which subgroups of children shared the same sequence of classroom
and/or school assignment, and identified 169 different sequences. This resulted in an
average cluster size of 3.8, with an average ICC of .035 across dependent variables. Muthén
and Satorra conducted a Monte Carlo study related to the clustering issue in general. The
smallest ICC they examined was .05 and the smallest cluster size was 7. They concluded
that “[f]or the smallest ICC and cluster size combination, the bias can be considered
negligible”.41(p.303) Given that our cluster size and ICC value are smaller than the smallest
corresponding values tested in Muthén and Satorra's study, we concluded that potential bias
in standard errors is negligible in the present study and thus conducted analyses at the
individual level.

Results
Profiles of mental health and substance use problems

In general, fit indices suggested that the model fit improved through the 4-class solution. As
shown in Table 2, the model continued to improve from the 1 class through the 4-class
solution (indicated by decreasing BIC and SABIC and statistical significance of the Lo-
Mendell-Rubin adjusted likelihood ratio test and the bootstrapped likelihood ratio test).
When an other class was added to the 4-class model, all the fit statistics worsened, and both
likelihood ratio tests did not converge properly. These results indicate no improvement in
model fit for the 5-class model compared to the 4-class model.48

Figure 1 shows the average disorder symptoms of members of each latent profile group for
the unconditional 4-class model. A large low disorder symptoms group (54%) showed
virtually no symptoms of mental health or substance use problems other than a relatively
low level of anxiety (mean = 1.26). A licit substance use disorder symptoms group (23%)
mainly had alcohol disorder symptoms along with nicotine dependence disorder symptoms,
relative to the other 3 subgroups. A mental health disorder symptoms group (17%) showed
relatively high levels of depression symptoms and anxiety symptoms. Finally, a relatively
small comorbid group (6%) showed elevated levels of all 5 mental health and substance use
indicators. Details of these latent classes are also described in an earlier published study.54

Educational attainment at age 21, the latent class subgroups at age 27, and
socioeconomic status at age 30

Initial regression results indicated that having a high school diploma significantly decreased
the odds of belonging to any of the 3 mental health and/or substance use subgroups relative
to the low disorder symptoms group. Relative to the low disorder symptom group, those
with a high school diploma at age 21 had lower odds of belonging to the comorbid group
(OR = .17, 95% CI = .08, .39), the mental health disorder symptoms group (OR = .44, 95%
CI = .25, .76), or the licit substance use disorder symptoms group (OR = .45, 95% CI = .25, .
79).

It is possible that baseline symptoms of psychopathology and earlier substance use may
influence both educational attainment at age 21 and the latent class subgroups. Thus, the
next set of analyses examined whether having a high school diploma predicted the 3 mental
health and/or substance use subgroups above and beyond the baseline symptoms of
psychopathology and earlier substance use. As shown in Table 3, results indicated that
having a high school diploma at age 21 significantly decreased the odds of belonging to the
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comorbid group or the licit substance use group relative to the low disorder group, after
controlling for the baseline symptoms of psychopathology and substance use.

Table 4 shows the mean economic status of each LCA subgroup at age 30. Wald tests
showed that those in the comorbid group (Wald x2 = 8.17) were significantly less
constructively engaged in schooling, work, or housework at age 30 compared to young
adults in the low disorder group. However, there was no significant difference in
constructive engagement for the mental health disorder symptoms group (Wald x2= 3.84) or
the licit substance use disorder symptoms group (Wald x2= .87) compared with the low
disorder group. Household income at age 30 was significantly lower for all 3 disorder
groups: the comorbid group (Wald x2 = 5.14), the mental health disorder symptoms group
(Wald x2= 6.33), and the licit substance use disorder symptoms group (Wald x2= 10.71),
compared to the low disorder symptoms group. Finally, the comorbid group (Wald x2=
22.64), the mental health disorder symptoms group (Wald x2 = 37.52), and the licit
substance use disorder symptoms group (Wald x2= 28.92) each had a lower level of wealth
at age 30 compared to those in the low disorder symptoms group.

Discussion
The present study assessed the longitudinal impact of earlier socioeconomic status, indicated
by educational attainment, on the profiles of mental health and substance use problems,
while simultaneously assessing the longitudinal impact of disorder profiles on multiple
indicators of later adult socioeconomic status. We found 4 different latent profiles of mental
health and substance use disorder symptoms in a community sample at age 27. In line with
previous findings,15 our findings suggest that depression and anxiety mostly tend to co-
occur with licit substance use disorder symptoms when part of a profile of broad
comorbidity that also includes illicit substance use disorder symptoms.

The present study provides evidence supporting the social causation hypothesis. Our
findings suggest that not having a high school diploma by age 21 was associated with later
increases in comorbid mental health and substance use disorder symptoms and increases in
licit substance use disorder symptoms. A variety of factors may explain these longitudinal
associations. One possibility is that those without a high school diploma may experience
greater exposure to other risk factors associated with mental health and substance use
problems, such as high stress.55-57 Another possibility is that young adults without a high
school diploma may be less likely to have access to quality mental health care or health
insurance.58-60 Future public health studies are needed that carefully consider the ways in
which mental health and substance use problems are intertwined in young adulthood when
assessing possible explanatory mechanisms associated with effects of educational
attainment.

Findings also provide evidence supporting the social selection hypothesis, suggesting that
mental health and substance use disorder symptoms may have an adverse impact on one's
later economic status. However, this impact varied somewhat across different indicators of
adult economic status. There was no statistically significant difference in constructive
engagement between young adults in the licit substance use group or the mental health
disorder group and those in the low disorder group. Findings thus indicate that those in these
groups may remain relatively constructively engaged in work or school. However, income
maintenance and wealth building may be more difficult for those who have mental health
problems, substance use problems, or both, compared to those with neither.

Prior literature regarding wealth accumulation may inform this somewhat varying
association of the mental health and substance use disorder subgroups with different aspects
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of later socioeconomic status. Individuals' long-term economic stability, as indicated by
accumulated savings rather than ones' labor participation, appears to contribute to ones'
wealth building.61, 62 Perhaps those who experience mental health or substance use
problems are less able to save money due to medical expenses associated with their
disorders, even though they maintain labor force participation. In this way, the amount of
“necessary consumption,” which interferes with the accumulation of wealth,63 may be very
high for those with mental health and/or substance use problems. Thus, their labor force
participation may be less likely to result in wealth accumulation.

Our results with respect to the comorbid group are particularly noteworthy given the costly
and debilitating consequences of comorbid conditions and the relative paucity of studies
examining SES and comorbidity. Comorbid symptoms were significantly related to SES
indicators, both as a predictor and outcomes, in all analyses we conducted. These results
stress the often interwoven nature of mental illness, drug abuse, and socioeconomic status.

Our findings should be interpreted with some amount of caution given various
methodological limitations. Data were collected using self-report surveys, potentially raising
concerns about response bias. Additionally, dividing the sample into 4 latent subgroups
created some small cell sizes when stratified by ethnic group. Statistically nonsignificant
associations between ethnic group variables and the latent class subgroups may be due to a
small number of participants in some cells. Replicating the Latent Class Analysis in
different populations will be important to assess the generalizability of the classes identified
in our study.64

This study also has important strengths. It used prospective data spanning 2 decades,
allowing us to evaluate the temporal ordering of mental health and substance use problems
and SES directly. Data are from a community sample, and a Latent Class Analysis approach
was used that may have underutilized potential for the health inequality literature. We
conducted a novel analysis of the social selection and social causation hypotheses with
particular attention to the interrelationships of mental health and substance use problems.
We also examined multiple aspects of adult economic status, including not only labor
income, but also a broader measure of labor force participation, as well as wealth, which
have not been widely studied in the health inequality literature. We are aware of no other
studies incorporating each of these strengths.

The current findings underscore the importance of young adults' educational attainment for
their future risk of mental health and substance use problems. As such, these findings
support prevention efforts targeting high school completion. As noted in a brief by the
American Public Health Association,65(p.1) “school dropout is much more than an
educational crisis. It's a public health epidemic.” School dropout is often a long-term process
rather than a single isolated event and child and adolescent social contexts have been
identified that play crucial roles in this process.66, 67 For example, experiences in school
have been linked to school dropout.66 School contexts have been also associated with
substance use problems.68 As such, schools and education can provide institutional
environments promoting health.67-69

Our results also suggest that young adults with mental health disorder symptoms and
comorbid substance use problems have a harder time achieving long-term adult economic
stability than young adults without these problems. In turn, such compromised economic
stability at age 30 may potentially exacerbate pre-existing psychiatric problems later in one's
adulthood. Public health policies and programs that mitigate the impact of mental health
and/or substance use problems on economic stability, such as health insurance policies and
financial assistance programs that help to defray costs associated with these problems, can
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also help to prevent the exacerbation of problems and higher costs to individuals and to
society in the future.
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Figure 1.
Profiles of mental health and substance use group.

Lee et al. Page 12

Public Health. Author manuscript; available in PMC 2014 August 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lee et al. Page 13

Table 1

Descriptive statistics of the study variables.

Variable (metric or range) Mean/% SD

Educational attainment, age 21 High school graduation

 High school graduation

 No (0) 18.70 --

 Yes (1) 81.30 --

Mental health and substance use latent class indicators, age 27

 Major depression symptoms (0 - 9) 1.50 2.96

 General anxiety symptoms (0 - 6) 1.97 1.94

 Alcohol abuse and dependence symptoms (0 - 11) 0.92 1.84

 Nicotine dependence symptoms (0 - 7) 0.81 1.44

 Marijuana(cannabis) abuse and dependence symptoms (0 - 10) 0.38 1.23

Later adult socioeconomic status, age 30

 Constructive engagement (0 - 4) 3.36 1.13

 Household income (in thousands) 26.99 23.21

 Wealth (0 - 5) 3.33 1.53

Covariates

 Baseline symptoms of psychopathology, ages 10 – 12

 Internalizing problems (z-scores), ages 10-12 0.01 0.49

 Externalizing behavior problems (z-scores), ages 10-12 0.01 0.63

 Baseline substance use, ages 13 - 14 0.00 0.79

 Childhood low-income status, ages 10 – 12 48.90 --

 Gender (Male =1) 51.00 --

 Ethnic Group

  Caucasian American 47.20 --

  African American 25.60 --

  Native American 5.30 --

  Asian American 21.90 --

 Intervention

  Full intervention 19.40 --

  Other interventions 53.23 --

  Control 27.36 --
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