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Abstract

Objectives: To examine whether (a) childhood neighborhood context predicts alcohol use
disorder, nicotine dependence, and cannabis use disorder symptoms at age 39 and (b)
socioeconomic status during young adulthood mediates these relationships. Gender differences
were also examined.

Study design: Seattle Social Development Project, a prospective longitudinal study of 808
individuals followed from ages 10 to 39 in Seattle, Washington, United States. The sample was
gender balanced (51% male).

Methods: Alcohol, nicotine, and cannabis use disorder symptoms were assessed using the DSM-
IV-based Diagnostic Interview Schedule. Childhood neighborhood data consisted of 10
neighborhood-level variables from the 1990 national census, which were consolidated using
principal component analyses. Two components with eigenvalues greater than 1 were extracted—
neighborhood disadvantage and neighborhood stability. Educational attainment and employment
status represented socioeconomic status during young adulthood. Covariates included baseline
symptoms of psychopathology, baseline substance use, gender, ethnicity, and childhood
socioeconomic status at the family level. Negative binomial regression was used as the primary
modeling strategy. Six models for each outcome measure were estimated. The first three models
examined associations between two neighborhood components and each substance use outcome
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measure. Next, we tested the second research question by adding unemployment and college
graduate indicators at age 30 as potential mediators underlying the link between childhood
neighborhood context and three substance use measures.

Results: Study findings revealed that childhood neighborhood stability significantly reduced
alcohol and cannabis use disorder symptoms nearly 3 decades later. Path analyses suggested that
socioeconomic status during the transition to adulthood did not influence these relationships, but
rather had independent effects on problematic nicotine and cannabis use. Furthermore, the effects
of childhood neighborhood factors on problematic nicotine use were stronger for men.

Conclusions: Neighborhood characteristics during childhood may be important factors for
alcohol and cannabis use disorder symptoms among adults and nicotine dependence disorder
symptoms among men. Prevention efforts that address community stability and disadvantage can
and should start in childhood, with a focus on intervention targets that might gain salience later in
life to discourage the development and persistence of problematic substance use in adulthood.

Keywords

problematic substance use; neighborhood characteristics in childhood; socioeconomic status;
young adulthood

Introduction

More than 20 million Americans experience substance dependence or abuse in 2013,1
costing U.S. taxpayers more than $700 billion annually.1~* Substance use is an inherently
developmental phenomenon that often begins during adolescence and evolves across the life
course,? highlighting the need to identify factors contributing to the emergence and
persistence of substance use problems across the life course.

Childhood neighborhood characteristics and adulthood problematic substance use

Socioecological frameworks posit that neighborhood context may function as an important
factor shaping adult substance use.®.” Emerging evidence has corroborated this perspective,
although results have varied across studies.8=10 Importantly, the life course perspective
suggests that factors contributing to adulthood substance use can originate in earlier
developmental periods.11-13 By extension, childhood neighborhood factors, such as
neighborhood-level poverty, may play a role in adulthood substance use either indirectly via
their influence on adolescent substance usel41® or directly, as found in other adulthood
developmental outcomes.16-18 However, existing relevant studies have often relied on cross-
sectional data,19-20 with very few notable exceptions,?1:22 and thus the impact of childhood
neighborhood on adulthood substance use is largely unknown. Further, the few existing
longitudinal studies linking childhood neighborhood context to adulthood substance use
have either focused on truncated periods that extend only to participants’ early 20s—the
normative peak age 21—or targeted individual perceptions about a neighborhood rather than
neighborhood context objectively assessed at a neighborhood level.22 As such, a prospective
investigation of the impact of childhood neighborhood context on adulthood problematic
substance use that persists beyond the normative peak age is lacking. This represents an
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important gap in the knowledge base for locating effective intervention targets that are
implicated in earlier developmental periods.

Role of socioeconomic status during the transition to adulthood

The impact of childhood neighborhood context on adulthood problematic substance use
remains understudied, and thus even fewer longitudinal tests have examined mechanisms
underlying the link between childhood neighborhood context and adulthood problematic
substance use. The life course perspective provides a conceptual anchoring point for this
inquiry. Elder (1998) defined the life course as “a sequence of socially defined, age-graded
events and roles that the individual enacts over time” (p. 941 ). During the life course,
individuals establish foundations for socioeconomic status (SES), such as completing school
and moving into paid employment.23.24

Two strands of existing research have provided evidence that a person’s attained SES—i.e.,
SES as an adult—might play a role in the link between childhood neighborhood context and
adulthood substance use. First, childhood neighborhood context, such as neighborhood-level
poverty, can influence educational attainment,2>-27 an SES indicator, because institutional
resources critical to academic achievement and educational attainment, such as quality
schools, are lacking in impoverished neighborhoods.28:29 Similarly, childhood
neighborhood-level poverty can also shape labor force participation in adulthood,39 another
SES indicator, because social capital that often functions as an important means of securing
a job might be limited in impoverished neighborhoods, which likely affect an individual’s
likelihood of finding a job. 26:31

Further, adults’ SES may influence their substance use. Role compatibility theory32 and age-
graded social control theory,33 for example, hypothesize that substance use is expected to
decrease as individuals assume more adult roles. This is because achieving and then
maintaining success in life course markers, such as finding and keeping a paid job, are
incompatible with problematic substance use. Supporting such contentions, the risk of
alcohol abuse and dependence, for example, is elevated among individuals who did not go to
college.34:35 Similarly, unemployment predicts increased heavy drinking®® and alcohol use
and nicotine dependence disorder symptoms.22

Taken together, it is feasible that adults” SES may mediate the association of childhood
neighborhood context with adulthood problematic substance use. To our knowledge, no
existing longitudinal study has examined this possibility. Such gaps in our knowledge base
limit the public health system’s ability to locate effective intervention targets for adulthood
substance use across the life course.

Present study

The present study addressed two central research questions. First, is childhood neighborhood
context, objectively measured at age 10, associated with alcohol use disorder, nicotine
dependence, and cannabis use disorder symptoms at age 39? Second, does participants” SES
during the transition to adulthood (age 30) mediate the link between childhood
neighborhood context and disorder symptoms almost 3 decades later? From the life course
perspective, the 30s represent an important transition period because shifts in the life course
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markedly decelerate during this period and an individual’s position in life course markers,
such as educational attainment and employment status, stabilize.37:38

Further, we examined potential gender differences in the link between childhood
neighborhood factors and adulthood substance use, considering empirical evidence
suggesting such differences and a lack of consensus regarding for which gender the impact
is more amplified. The negative impact of contemporaneous neighborhood poverty (i.e.,
adulthood neighborhood poverty) on adulthood problematic drinking was exacerbated
among women in some studies3%4% and among men in other studies.*! It remains unknown
whether such gender differences exist in the link between childhood neighborhood
characteristics and adulthood problematic substance use, particularly for substances other
than alcohol.

Data were from the Seattle Social Development Project (SSDP), a longitudinal panel study
that followed participants from ages 10 to 39 with consistently high retention rates (88% of
the still-living sample included in the age 39 survey). Seventy-seven percent of fifth graders
and their parents from 18 elementary schools serving high-crime neighborhoods in Seattle,
Washington, consented to be part of the study in 1985, resulting in a panel of 808
participants.

Data collection was conducted yearly in childhood and adolescence (ages 10-16) and at
eight points in adulthood (ages 18-39), for a total of 15 waves. Initially, students completed
group-administered questionnaires in their classrooms. Beginning in 1988 (the age 13
interview), trained interviewers conducted interviews in person using paper and pencil.
Starting at the age 21 wave, interviews were completed in person with the use of a laptop.
Survey questions changed year to year to correspond to developmental characteristics and
research questions.

Retention rates averaged 90% across study years, ranging from 87% in the first wave of
Grade 6 students to 88% of the still-living sample included in the age 39 survey (7= 677).
The sample was racially diverse (47% European American, 26% African American, 22%
Asian American, and 5% Native American) and gender balanced (51% male), and 19% of
participants were from families with low SES. Further details of the sampling strategy and
data collection procedures are described elsewhere.#2 The study was approved by the human
subjects review committee at the affiliated university.

Substance use disorder symptoms: Diagnostic Interview Schedule (age 39)—
Substance use disorder symptoms were assessed using an abbreviated version of the
Diagnostic Interview Schedule*3 based on the fourth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-1V).*4 Three disorder symptom indexes were created by
summing the number of DSM-1V criteria met for alcohol abuse and dependence (range = 0—
11), nicotine dependence (range = 0-7), and cannabis abu se and dependence (range = 0-11)
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disorder symptoms. A symptom count was chosen rather than diagnoses, considering an
ongoing and unresolved debate regarding whether DSM-IV abuse and dependence diagnoses
accurately represent severity.4> Relatedly, the diagnosis threshold might not reflect a natural
cutoff.46-48

Childhood neighborhood context at age 10—Neighborhood data consisted of
variables from the 1990 national census. Participant addresses in 1985 (at age 10) were
geocoded and linked to their census block groups. Following suggestions in prior studies,
49.50 census block groups in the SSDP data, the finest spatial unit available, were used to
represent boundaries of neighborhoods. The average of 2.8 participants per block group at
age 10 (ICC < .01) indicated that spatial clustering would not be significant. Consistent with
other studies using SSDP data at age 15,21 the present analysis focused on 10 neighborhood-
level characteristics that were consolidated using principal components analyses with
promax rotation. Of note, we decided to use participant addresses at age 10—the SSDP
assessment point that best represents childhood>2—rather than adolescence. Two
components with eigenvalues greater than 1 were extracted and factor loadings were
evaluated to define their nature. The number and nature of these two components are in line
with prior studies.?123 The first component of neighborhood disadvantage was represented
by the first eight neighborhood items, such as percentage of adults without a high school
diploma and percentage of families living in poverty (see Appendix A for a list of items and
factor loadings), primarily capturing the overall economic deprivation of the neighborhood.
Higher scores indicated more neighborhood-level disadvantage. In comparison, the second
component was mainly represented by the last two neighborhood items, the percentage of
individuals living in a neighborhood for 5 years or more and the percentage of owner-
occupied homes, primarily capturing neighborhood stability (see Appendix A for a list of
items and factor loadings). Higher scores indicated more neighborhood-level stability.

Socioeconomic status at age 30—SES indicators included educational attainment (1 =
college graduate, 0 = otherwise) and employment status (1 = unemployed, 0 = otherwise) at
age 30. The employment status variable was constructed using data from a life-history
calendar.54:55 If participants were unemployed and not out of the labor force for voluntary
reasons (e.g., full-time student or homemaker) at age 30, they were considered unemployed.
Of note, we focused on educational attainment and employment status, which are
developmentally appropriate and important indicators of SES in young adulthood,
considering that many young adults experience frequent changes in income.>6

Covariates—Covariates included average substance use at ages 13 and 14, measured
prospectively using self-reported measures of past-month alcohol, tobacco, and cannabis
use. Prior symptoms of psychopathology were also included in the model as covariates,
measured by internalizing (affective disorder and anxiety problems) and externalizing
(attention deficit and hyperactivity, oppositional defiant, and conduct problems) scales
reported by teachers on the Child Behavior Checklist (CBCL) when participants were age 10
to 12.57:58 Scales were created by standardizing the average score on the internalizing and
externalizing subscales, following CBCL guidelines. Previous analyses of our data have
found these scales to be reliable and valid.>® In addition, sociodemographic covariates
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included race and ethnicity, represented by binary indicator variables for three ethnic
minority groups (African American, Asian American, and Native American, with Caucasian
American as the referent); gender (1 = male, 0 = female); and low childhood SES at the
family level (1 = Jowest 25% of household income and lived with parents with less than 12
years of education, 0 = otherwise).

Considering that the distributional nature of substance use outcome measures (i.e.,
nonnegative integers showing positive skewness with evidence of overdispersion), negative
binomial regression was used as the main modeling strategy.6% Coefficients from regression
models were exponentiated to generate rate ratios that described the proportional change in
the number of symptoms associated with a 1-unit change in a predictor.51

Six models for each outcome measure were estimated. The first three models examined
associations between childhood neighborhood disadvantage and childhood neighborhood
stability and each substance use outcome measure (i.e., alcohol, nicotine, and cannabis abuse
or dependence disorder symptoms). Next, we tested the second research question by adding
age 30 unemployment and college graduate indicators as potential mediators underlying the
focal association. Of note, fit indexes for a path analysis are less relevant in the present
paper, because all possible paths were estimated (i.e., a fully saturated model). Finally,
interaction terms between gender and childhood neighborhood disadvantage and childhood
neighborhood stability were tested to examine possible gender differences in the association
of childhood neighborhood factors with adulthood problematic substance use. All models
adjusted for gender, race, substance use at ages 13 or 14, internalizing and externalizing at
ages 10-12, and low childhood SES.

All analyses were conducted in Mplus (version 7.3). Missing data were handled with full-
information maximum likelihood, a recommended method to handle missingness®? that is
available in Mplus.

Childhood neighborhood factors at age 10 and substance use at age 39

Table 1 reports descriptive statistics for main analysis variables (n=808). Of note, a specific
sample size for each variable differed, as missingness varied across waves. On average,
participants reported less than one abuse or dependence symptoms for all three substances.
Regarding SES at age 30, 26% of the study participants were college graduates and 16%
were unemployed. Correlations among model variables are reported in Table 2, all of which
were in the expected direction except that childhood neighborhood disadvantage was not
significantly correlated with substance use symptoms.

First, we estimated models predicting each of the three substance use disorder symptom
measures (Table 3, Models 1-3). Results from the mo del with both childhood neighborhood
factors (Model 3) showed that neighborhood stability at age 10 was associated with a
reduced number of alcohol use disorder symptoms at age 39 (rate ratio [RR] = 0.73; 95% ClI
=0.59, 0.92). For every standard deviation increase in residential stability, there was a 27%
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decrease in risk of alcohol use disorder symptoms at age 39. Neighborhood stability was
also marginally associated with a reduced number of cannabis use disorder symptoms (RR =
0.76; 95% CI = 0.57, 1.01; p< .10). Neither of the two neighborhood factors was associated
with nicotine dependence disorder symptoms.

Role of socioeconomic status at age 30

Next, SES indicators at age 30 were added to Model 3 as potential mechanisms underlying
the focal linkage. As shown in Figure 1, the effects of neighborhood stability remained
significantly associated with adulthood alcohol (RR = 0.73; 95% CI = 0.58, 0.91) and
cannabis (RR = 0.75; 95% CI = 0.57, 0.97) use disorder symptoms, even after accounting for
SES indicators.

In addition, results suggest that an individual’s educational attainment and employment
status are particularly important predictors of nicotine dependence disorder symptoms.
Having a college degree was associated with a reduced number of nicotine dependence
disorder symptoms (RR =0.19; 95% CI = 0.10, 0.37). Unemployment increased the number
of nicotine dependence disorder symptoms (RR = 1.74; 95% CI = 1.11, 2.73). Having a
college degree was associated with fewer cannabis use disorder symptoms (RR = 0.30; 95%
Cl =0.12,0.76).

Gender differences

Analyses with gender interaction terms (Table 3, Models 4 and 5) revealed that the effect of
childhood neighborhood disadvantage and neighborhood stability on nicotine dependence
symptoms was stronger for men. There was no evidence of gender differences in the effect
of childhood neighborhood disadvantage or neighborhood stability on alcohol or cannabis
use disorder symptoms.

Discussion

The present study prospectively assessed the potential impact of childhood neighborhood
factors on adulthood alcohol, nicotine, and cannabis use disorder symptoms and the possible
role of participants’ SES during the transition to adulthood (age 30) in the focal link.
Possible sex differences were also evaluated. The present study aimed to strengthen the
public health system’s ability to locate effective intervention targets in earlier developmental
periods and across the life course.

As suggested by socioecological frameworks®>7 and the life course perspective,11-13 our
findings suggest that childhood neighborhood context, particularly neighborhood stability,
lessens problematic alcohol and cannabis use for both genders and nicotine use for men at
age 39, beyond the normative peak age of substance use. Our findings extend prior studies
reporting that residential stability at a neighborhood level might decrease substance use
problems during the normative peak age—early 20s. 21 A long-lasting impact of
neighborhood stability on adulthood substance use might be attributable to earlier
neighborhood-based social capital and social networks, which tend to be positively
associated with neighborhood stability.63:64 Earlier neighborhood-based social capital and
networks have been linked to lower levels of substance use in adolescents, such as fewer

Public Health. Author manuscript; available in PMC 2019 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Leeetal.

Page 8

alcohol problems in adolescence.5%:66 Our findings suggest that these effects may carry over
to adulthood.

The childhood neighborhood disadvantage factor, which primarily captured the overall
economic deprivation of a given neighborhood, was associated with the number of nicotine
dependence disorder symptoms only for men. These findings appear to contradict some prior
studies reporting either the statistically significant impact of neighborhood economic
deprivation on adulthood binge drinking*! or nonsignificant gender interaction terms in the
context of smoking.2? However, these prior studies focused on a more concurrent impact of
neighborhood (i.e., neighborhood poverty during adulthood). The impact of the
socioeconomic aspects of a neighborhood might be more temporally proximal for adulthood
substance use. Alternatively, childhood neighborhood poverty might interact with adulthood
neighborhood poverty rather than exerting an independent impact on adulthood substance
problems, as suggested by the resource substitution hypothesis.6” Investigating unique and
joint impacts of childhood and adulthood neighborhood contexts could contribute to a
deeper understanding of the association between neighborhood context and substance use
across the life course.

The current findings did not support our hypothesis that SES during the critical transition
period from young adulthood to adulthood37-38.68 might mediate the link between childhood
neighborhood context and adulthood problematic substance use. Rather, an individual’s SES
at age 30 tended to exert independent effects on adulthood problematic substance use,
particularly nicotine dependence symptoms at age 39. In addition, having a college degree
was associated with fewer cannabis use disorder symptoms. A similar association did not
emerge regarding alcohol use disorder symptoms. Potentially, the effects of role
incompatibility32 and social control33 of adulthood SES on substance use might be more
potent for highly stigmatized substances, such as cigarettes,® or illegal substances, such as
cannabis.

The current findings should be interpreted in the context of a few methodological
limitations. First, all measures except for childhood neighborhood measures were reported
by participants, potentially raising concerns about response bias. Second, we relied on point-
in-time measures of childhood neighborhood characteristics. Although bounded by data
coverage of the SSDP and our intentional focus on childhood, our dependence on these
point-in-time measures might have limited our statistical power to detect differences in
substance abuse based on the childhood neighborhood disadvantage factor. However, a prior
study reported that point-in-time measures of neighborhood context are not likely to produce
bias in estimation due to limited variation in childhood neighborhood characteristics over
time.”? Also, neighborhood stability, also using point-in-time measures, had predictive
capacity for outcome measures, lending more confidence to our neighborhood measures.
Nevertheless, replicating the present study with data that cover multiple childhood data
points, particularly early childhood, might be fruitful for the aforementioned analytic reason
and considering the importance of early childhood family poverty reported in the context of
other adulthood developmental outcomes.’ Third, except for medical purposes, cannabis
use was illegal in the state of Washington during all waves of SSDP data collection except
for the last wave (age 39), which may have influenced the study results. Future research
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should investigate whether such change in legal restrictions on cannabis use might affect the
associations examined in the current study, particularly those between adulthood SES
indicators and cannabis use. Finally, the SSDP sample, a community sample from a regional
area, overrepresented high-crime neighborhoods at the initial assessment. As such, variation
in economic deprivation of the neighborhood might be limited, possibly leading to the
statistically nonsignificant results related to the neighborhood disadvantage factor.
Replication of study findings with other datasets conducted in other regional areas will be a
fruitful future direction.

The current study made three significant contributions to the existing literature. First, by
capitalizing on prospective longitudinal data from a 29-year period, we investigated the
potential impact of childhood neighborhood factors, objectively assessed at a neighborhood
level, on adulthood problematic substance use that persisted beyond the normative peak age.
This approach enabled us to assess whether childhood neighborhood context might cast
long-lasting effects on adulthood substance use problems. Second, we examined potential
mechanisms that might clarify how childhood neighborhood context influences adulthood
substance use. Third, gender differences were tested to elucidate childhood neighborhood
factors that are unique to each gender. To our knowledge, no other existing studies have
incorporated these unique strengths.

In conclusion, our findings suggest that neighborhood characteristics during childhood may
be an important factor for alcohol and cannabis use disorder symptoms among adults and
nicotine dependence disorder symptoms among men. Community-based prevention efforts
such as Communities That Care’2 or environmental strategies such as the Community Trials
Project’3:74 might provide effective guidance for addressing community stability. The
current study also suggests that individuals’ attained SES should be considered in policy and
prevention efforts seeking to discourage the development and persistence of substance use
problems in adulthood. Taken together, our study findings support the argument that
prevention efforts can and should start in childhood and should identify additional
intervention targets later in life.
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Appendix A.

Factor loadings for census measures of neighborhood variables at age 10.
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Census Variable by Block Group Neighborhood Disadvantage  Neighborhood Stability
Percentage of adults without high school diploma .84 -.03

No. of racial groups more than 10% of population .83 .24
Proportion of households receiving public assistance .84 -.20

income

Percentage of youth aged 10-17 .95 .32
Percentage of families living in poverty .80 -.24
Percentage of men in labor force and unemployed .69 -.14
Percentage of women in labor force and unemployed 73 -.10
Percentage of single-parent, female-headed households .94 -.01
Percentage of owner-occupied homes 24 .83
Percentage of families in same house from 1985-1990 .20 .96
Eigenvalue 5.64 1.92
Percentage of variance 56% 19%
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Highlights
. Childhood neighborhood stability significantly reduced problematic alcohol
and cannabis use nearly 3 decades later.

. An individual’s socioeconomic status during young adulthood tended to exert
independent effects on adulthood problematic substance use, particularly
nicotine dependence and cannabis use symptoms.

. The effects of childhood neighborhood factors on problematic nicotine use
were stronger for men.
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Neighborhood
Disadvantage

College Graduate

Neighborhood
Stability

Unemployment

Alcohol: 0.73 (0.58, 0.917)
Cannabis: 0.75(0.57. 0.97)

jcotine: 0.19 (0.10, 0.37)

Cotine: 1.74 (1.11, 2.73)

Page 15

Substance Use
Disorder Symptoms

r 3

Note. Sample size: n = 669. Fully saturated path model; all the possible paths were estimated.

College graduate and unemployed measured at age 30. All models adjusted for earlier symptoms

of psychopathology; earlier use of alcohol, tobacco, and cannabis; race; socioeconomic status at

individual level; and gender. Only statistically significant paths are presented (p < .05).

Figure 1.

Association of childhood neighborhood factors with alcohol, nicotine, and cannabis use
disorder symptoms at age 39 and mediation by SES markers at age 30.
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Table 1.
Descriptive statistics of all analysis variables
Variable n Mor% SD
Alcohol use disorder symptoms age 39 (range 0-11) 599 48 1.36
Nicotine use disorder symptoms age 39 (range 0-7) 604 .56 1.20
Cannabis use disorder symptoms age 39 (range 0-11) 608 .28 1.00
Neighborhood disadvantage age 10 792 .00 1.00
Neighborhood stability age 10 792 .00 1.00
College graduate by age 30 718 26%
Unemployment at age 30 688 16%
Drug use age 10-12 787 0.00 031
Internalizing age 10-12 759 0.01 0.12
Externalizing age 10-12 760 0.01 0.20
Gender (male=1) 808 51%
Childhood socioeconomic status age 10-16 804 19%
Race (white=1) 808 47%
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Table 2.
Correlations among model variables
1 2 3 4 5 6

1. Alcohol use disorder symptoms

2. Nicotine use disorder symptoms 19 i

3. Cannabis use disorder symptoms 29 el 33 el

4. Neighborhood disadvantage .04 .01 .00

5. Neighborhood stability ~09 * -04 -.08 * —24 o

6. College graduate (by age 30) -.06 -23 ** -13 - -.14 ** .09*

7. Unemployment (at age 30) .04 .11** .10* .09* -.07 _.14**
*

p<.05.
Hok

p<.0l.
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