City University of New York (CUNY)

CUNY Academic Works
Dissertations and Theses

City College of New York

2020

Socioeconomic and Racial/Ethnic Disparities in ADHD and
Alcohol Use among College Students
Laurie Pierre-Paul
CUNY City College

How does access to this work benefit you? Let us know!
More information about this work at: https://academicworks.cuny.edu/cc_etds_theses/835
Discover additional works at: https://academicworks.cuny.edu
This work is made publicly available by the City University of New York (CUNY).
Contact: AcademicWorks@cuny.edu

Running head: HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

Socioeconomic and Racial/Ethnic Disparities in ADHD and Alcohol Use among College
Students

Laurie Pierre-Paul
May, 2020

Submitted to the Department of Psychology of The City College of New York in partial
fulfillment of the requirements for the degree of Master of Arts in General Psychology

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE
Acknowledgments
I would like to thank Drs. Sarah O’Neill and Vivien Tartter for your mentorship and
support throughout my graduate studies. Thank you to Professor Sophia Barrett for your
friendship, support and personal/professional advice you have given me over the past couple of
years. Thank you to Mariely Hernandez, who allowed me to use her part one data for my thesis.
Last but not least, I would like to thank my husband, mother, brothers and daughter for the
immense family support. The completion of this thesis would not have been possible without
each one of you.

ii

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

iii

Table of Contents
Acknowledgements……………………………………………………………………….….…....ii
Table of Contents………………………………………………………………...…………….…iii
List of Tables……………………………………………………….…………………….….……iv
List of Figures……………………………………………….……………………………..……...v
Abstract……………………………………………………………….……………………..……vi
Introduction…………………………………………………………….……………………..…...1
Methods……………………………………………………………………...………….………..18
a.

Participants…………………………………………………………………….…..…18

b.

Measures……………………………………………………………………….…..…19

c.

Procedure……………………………………………………………………….….....22

d.

Data Analysis………………………………………………………………………....23

Results………………………………………………………………………………….………...24
Discussion…………………………………………………………………..……………………..35
References………………...……………………………………………………………………...44
Appendix A; Adult ADHD Self-Report Scale (ASRS, Kessler et al., 2005)………………….....52
Appendix B; Wender Utah Rating Scale (WURS, Ward et al., 1993) …………………….…….53
Appendix C; Alcohol Use Disorder Identification Test (AUDIT, Saunders et al.,
1993)…………………………………………………………………………………...………...54

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

iv

List of Tables
Table 1. Neighborhood-level socioeconomic status indicators developed for use in this
study..………………………………………………………………………………….….….......20
Table 2. Median and variability of key clinical variables…..………………………….………...25
Table 3. Median and variability of key neighborhood-level SES variables….…...….…………..29
Table 4. Pearson correlation matrix of neighborhood-level deprivation indices………………….29
Table 5. Factor structure matrix….….……………………………………………...….………...30
Table 6. Mean (SD) of ADHD-Alcohol Use Severity….….…………………………….………...33
Table 7. Parameter estimates for Multinomial Logistic Regression Analysis……………………..34

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

v

List of Figures
Figure 1. Frequency (%) of participants falling into Low and High clinical groups for adult
ADHD and alcohol use as a function of childhood ADHD. …………………………………….26
Figure 2. Median childhood ADHD severity as a function of race.……………………………..26
Figure 3. Median adult alcohol use severity as a function of race.……...………………………27
Figure 4. Frequency (%) of participants’ parents’ highest level of education………………..…28
Figure 5. Frequency (%) of participants’ parents’ annual household income………….……..…28
Figure 6. Mean (± 1 SD) neighborhood-level SES as a function of race/ethnicity……….……..31
Figure 7. Mean (± 1 SD) individual-level SES as a function of race/ethnicity………………….32
Figure 8. Mean (± 1 SE) neighborhood-level SES as a function of clinical group status.………32

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

vi

Abstract
ADHD is a risk factor for substance use. Sociodemographic factors such as race/ethnicity
and socioeconomic status may affect the likelihood of these disorders being recognized and
appropriately treated. The current study examined the racial and individual- and neighborhoodlevel socioeconomic differences in ADHD and alcohol use severity among diverse college
students. The current study recruited a diverse (88.5% non-White) non-clinical sample of
undergraduate students (18-25 years old; 63.8% female) attending a large, public northeastern
US college. Participants self-reported their childhood ADHD symptom severity (Wender Utah
Rating Scale), their current adult ADHD behavior severity (Adult ADHD Rating Scale), and
alcohol consumption (Alcohol Use Disorder Identification Test). Participants reported their
parents’ education and their annual household income from which an individual-level
socioeconomic status (SES) factor was derived. Participants’ zip codes were used to obtain
multiple indicators of neighborhood deprivation from US Census data, from which a
neighborhood-level SES factor was created. Those with High Childhood ADHD behaviors were
more likely to report High Alcohol use. White participants reported higher Childhood ADHD
severity than Black participants. White and Latinx participants were more likely to report High
drinking than participants from other racial/ethnic groups. White participants’ individual-level
SES was higher than all other racial groups, and White participants resided in wealthier
neighborhoods than all other racial/ethnic groups except for Black participants. Individuals with
High Alcohol use resided in wealthier neighborhoods than those with High Childhood ADHD
behaviors. No race x SES interaction was seen. Implications for education policy and health
interventions are discussed.
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Socioeconomic and Racial/Ethnic Disparities in ADHD and Alcohol Use among College
Students

“Of all the forms of inequality, injustice in health care is the most shocking and inhumane”
Martin Luther King Jr (1966)
Health Care Disparities
Health disparities are “preventable differences in the burden of disease, injury, violence,
or opportunities to achieve optimal health that are experienced by socially disadvantaged
populations” (CDC, 2008). Health disparities may be measured in numerous ways, including, but
not limited to differences in incidence, prevalence, mortality, burden of disease, and other
adverse health conditions (NIH, 2014). Health disparities are often linked to social, economic,
and environmental disadvantage (Manuel, 2018; CDC, 2008), which in large part are due to
structural factors that systematically disadvantage certain groups of people (Towne Jr., 2017).
Previous research suggests that systemic racism may be at the root of health disparities in U.S
healthcare (Feagin & Beenefield, 2013).
In the United States (US), differential access to health care and health outcomes are
observed among many different identities, including sexual orientation, gender, geographic
location (rural versus urban), disability status, socioeconomic status, race and ethnicity (NASEM
et al., 2017). Several studies using large, nationally representative data sets have shown that
low-income individuals and individuals of color have greater unmet health needs and are more
likely to forgo medical care relative to majority-identifying individuals (Clark, Ommerborn,
Coull, Pham, & Haas, 2016; Lasser, Himmelstein, & Woolhandler, 2006; Towne Jr., 2017;
Wheeler & Bryant, 2016). For example, Lasser, Himmelstein, and Woolhandler (2006)
compared several thousand US and Canadian respondents on several health metrics. Although as
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a whole, US residents had poorer access to and quality of health care than Canadians, these
findings were more extreme for non-White and low-income US residents. Compared to White
participants, non-White participants were more likely to have unmet health needs (i.e., needed to
receive health care, but did not get it), forgo medicines, and perceive that care they received was
less satisfactory. Compared to participants in the highest quintile of income, those in the lowest
were less likely to have a regular doctor and were less likely to have seen a doctor in the past 12
months. Participants without health insurance had worse access to care, received fewer medical
services and were less satisfied with their treatment than those with insurance.
Socioeconomic status and race/ethnicity also interact to affect health disparities. Social
determinants of health, such as wealth, education, employment, and income, have been reported
to influence health outcomes and seem to be moderated by race and ethnicity (Chen, Martin &
Matthews, 2006). For example, Chen et al. (2006), using data from the 1994 National Health
Interview Survey, showed that the relation between parental lower educational attainment and
poorer children’s health was stronger for white and Black children than for Asian or Latinx
children. In some instances (e.g., respiratory illnesses), rates of illness were higher among
wealthier Latinx and Asian children.
Differences in access to health care and treatment as a function of race/ethnicity and/or
socioeconomic status are not only seen for physical health conditions – they are also present for
mental health disorders. Marrast, Himmelstein, and Woolhandler (2016) found that Black and
Latinx children received significantly fewer mental health professional visits, specifically half as
many as White children. Similarly, previous research has reported that Black and Hispanic
children with varying mental health symptoms, including neurodevelopmental disorders, were
significantly less likely to utilize mental health care than Whites, with Blacks less likely to have

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

3

ever used mental health services (Coker et al., 2009). Le Cook et al. (2014) showed that Blacks
(24%) and Latinos (27%) are less likely to initiate mental health treatment compared to Whites
(40%). They also showed that income, education, and public insurance were significant
predictors of initiation and minimally adequate mental health care, such that those with higher
educational attainment, income, and access to public insurance were more likely to initiate
treatment. Racial and socioeconomic differences in access to mental health diagnosis and
treatment potentially has implications for trajectories of chronic disorders that emerge in
childhood, such as ADHD, the corollary being that in disparities in mental health services could
potentially exacerbate adverse life outcomes in children and young adults that are associated
with these conditions.
Attention-Deficit/Hyperactivity Disorder
Phenomenology and Course of the Disorder
Attention-Deficit/Hyperactivity Disorder (ADHD) is a highly prevalent
neurodevelopmental disorder that is characterized by developmentally inappropriate inattention
and hyperactivity/impulsivity. For the diagnosis these behaviors must be present in at least two
settings for at least six months, and individuals have to experience impairment in multiple
domains (APA, 2013). To meet diagnostic criteria for ADHD as a child, an individual has to
have at least six of the nine inattentive and/or hyperactive/impulsive symptoms. For adults, that
threshold drops to five symptoms in one or both domains (APA, 2013). Depending on the
balance of those symptoms, a person could meet criteria for one of three presentations:
predominately inattentive presentation (threshold inattentive, but sub-threshold
hyperactive/impulsive symptoms); predominantly hyperactive/impulsive presentation (threshold
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hyperactive/impulsive, but sub-threshold inattentive symptoms); or combined presentation
(threshold inattentive and hyperactive/impulsive symptoms) (APA, 2013).
As a highly prevalent childhood disorder, approximately 5.3-7.2% of children are
diagnosed with ADHD (Li et al., 2019). In the US, data from 2016 showed that approximately
9.4% of children (2-17 years old) had ever been diagnosed with ADHD according to parent
reports (Center for Disease Control, 2019). This figure accounts for approximately 338,000 2-5year-olds, approximately 2.4 million 6-11-year-olds, and approximately 3.3 million 12-17-yearolds. Boys have a greater likelihood of ADHD diagnosis than girls (Center for Disease Control,
2019), with an estimated 3:1 ratio in population-based studies and 10:1 in clinical studies
(Biederman et al., 2002). In part, this reflects the different ways that the disorder can present in
girls and boys. Inattentive symptoms are relatively more common in females, which can result
in them being overlooked for a diagnosis. Hyperactive/impulsive symptoms are common in
males, especially at younger ages (Li et al., 2019). Hyperactive/impulsive symptoms are also
commonly comorbid with other externalizing behaviors such as oppositionality (Rowland,
Lesesne, & Abramowitz, 2002). The disruptive nature of these behaviors can lead to more
referrals. ADHD persists into adulthood for many, but not all, children who have the disorder.
More specifically, 2.5-4.4% of adults are diagnosed with ADHD (Li et al., 2019; Polanczyk et
al., 2007).
ADHD generally, but not always, emerges in early childhood (APA, 2013). Originally
believed to be a disorder of childhood that people outgrew, longitudinal studies have
demonstrated that for many, ADHD persists through adulthood (Assari & Caldwell, 2019).
Depending on the definition of persistence, anywhere from 15% and 65% of individuals with
childhood ADHD will continue to experience difficulties in adulthood (Faraone et al., 2006).

4
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Faraone and his team (2006) defined persistence of ADHD as those only meeting full diagnostic
criteria. As a result, they found that an individual with ADHD is more likely to continue with
residual symptoms than meet the full criteria for ADHD one year later (Faraone et al, 2006).
Irrespective of whether a person meets full criteria for the disorder later in adolescence or
adulthood, they tend to present with high rates of functional impairment (Faraone et al., 2006).
Adults with ADHD tend to suffer detrimental daily outcomes, such as risk of failing out of
school, low grade point average, low graduation rates, and substance abuse. This disorder has
been linked to increase the probability of delinquency, imprisonment, unemployment, marital
problems, and divorce (Resnick, 2005).
ADHD and Impairment
ADHD is associated with impairment in multiple settings, including but not limited to
school/work, interpersonal relationships, and physical and emotional health (APA, 2013).
Individuals with ADHD experience greater rates of psychosocial adversity, such as low SES,
larger family size, and family conflict (Biederman et al., 2011). Children with ADHD had
significantly greater rates of repeating a grade, requiring tutoring, and occurrence of comorbid
learning disorder(s) than those without ADHD (Biederman et al., 2011).
In general, those with persistent ADHD (i.e., the disorder has continued from childhood
through adolescence and/or adulthood) reported significantly higher rates of moderate/severe
impairment than those with remittent ADHD (i.e., the individual had the disorder in childhood,
but no longer meets criteria in adolescence and/or adulthood) (Biederman et al., 2011). For
example, persistent ADHD is associated with significantly higher rates of being placed in a
special education class and receiving detention compared to remittent ADHD. Persistent ADHD
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is also associated with higher rates of school suspension and expulsion, as well as lower rates of
high school graduation compared to those without ADHD (Biederman et al., 2010).
ADHD is often comorbid with other psychological disorders, such as oppositional defiant
disorder (ODD), conduct disorder (CD), depression, anxiety disorders, and bipolar disorders
(Rowland, Lesesne, & Abramowitz, 2002). Substance use disorders (SUD), including alcohol
use disorder (AUD), are often comorbid with ADHD in adolescent and adult populations.
Persistence of ADHD over time is predictive of psychiatric comorbidity, where compared
with those whose ADHD had remitted, those with persistent ADHD have higher rates of conduct
disorder, oppositional defiant disorder, bipolar disorder and anxiety disorders (Biederman et al.,
2011). Research also indicates that ADHD is associated with significantly increased risk of
substance use disorder (SUD; Biederman et al, 2002). Prior research has suggested the link
between SUD and ADHD can be explained by an overlapping construct – impulsivity, or lack of
inhibitory control. In SUD, impulsivity is exhibited through the inability to inhibit the need to
consume a substance despite its negative consequences, and in ADHD, impulsivity is
characterized by the inability to inhibit inappropriate responses (Dario et al., 2018).
Etiology
Genetics. As a multifaceted disorder, the exact causes of ADHD are still unclear.
However, Mattox and Harder (2007) reported that ADHD often occurs in familial clusters,
suggesting there may a genetic component. In a clinical related sample, 34-40 percent of the
participants reported having family history of ADHD (Rowland, Lesesne, & Abramowitz, 2002).
Another study reported that 10-35 percent of children with ADHD as having a first degree
relative with present or past ADHD (Biederman et al., 1995; as cited in Mattox & Harder, 2007).
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Persistent and remittent ADHD are both associated with significantly higher rates of positive
family history of ADHD with at least one first-degree relative affected (Biederman et al., 2010).
Two polymorphisms in the dopamine transporter and the dopamine receptor genes have
been implicated in risk for ADHD (Rowland, Lesesne & Abramowitz, 2002). The frequency of
DRD4 7-repeat allele was found to be significantly greater among children with ADHDinattentive type than in typically developing children (Rowe et al., 1998). Previous research has
also found that subjects with at least one copy of the DRD4 7-repeat allele displayed a
significantly more persistent course of ADHD than those ADHD subjects without the gene,
however the same was not true for DAT1 10/10 genotype (Biederman et al., 2009).
Neuropsychological Functioning. Impaired neuropsychological functioning has long
been posited as a core driver of ADHD; however, the particular configuration and severity of
deficits is highly heterogeneous (Willcutt et al., 2005). Individuals with ADHD may present with
deficits in executive functions, including inhibitory control (Barkley, 1997), working memory
(Rapport et al., 2008), planning, and cognitive flexibility (Willcutt et al., 2005). Non-executive
functions, including memory (Coghill et al., 2014), language and visuospatial functioning
(Frazier, Demaree & Youngstrom, 1994) may also be affected.
Although there has been debate about the best way to measure neuropsychological
functioning deficits (Barkley & Murphy, 2010), whether by objective (e.g., tests) or subjective
methods (e.g., rating scales) at the group level, individuals with ADHD perform worse on
measures of neuropsychological functioning. For example, individuals with ADHD performed
significantly worse on the Conner’s Continuous Performance Test-II (CPT II), a long, repetitive
computerized measure of sustained attention and inhibitory control, compared to typically
developing individuals (Weyandt, Oster, Gudmundsdottir, DuPaul, &Anatospoulos, 2017).
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Similarly, studies utilizing self-report have shown that college students with ADHD report
significantly greater difficulty with organization, planning, inhibition, working memory and
metacognition than college students without ADHD, as measured by the Behavior Rating
Inventory of Executive Function-Adult Version (BRIEF-A) (Weyandt, et al. , 2017).
Poor decision making is also often characteristic of individuals with ADHD. Among
university students, studies utilizing the Iowa Gambling Task, a computerized measure of risky
decision making, have shown that individuals with ADHD had significantly faster reaction times
than typically developing individuals, and make more rash, inappropriate decisions (Roshani,
Piri, Malek, Michel, & Vafaee, 2019).
Environmental risk factors. There is also evidence that environmental factors may play
a role in the development of ADHD. Cigarette smoking during pregnancy and preterm labor
have been indicated as risk factors for ADHD (Rowland, Lesesne, & Abramowitz, 2002).
Biopsychosocial models of ADHD suggest that there are genetic and environmental
interactions that increase risk of ADHD (Russell, Ford, Rosenberg, & Kelly, 2013). Previous
research implicated the relation between maternal ADHD and environmental risk for ADHD.
Auerbach and team (2017) found a significant positive correlation between home atmosphere
and child ADHD symptomology, where the higher the levels of chaos and parental conflict in a
home, the more severe the child’s ADHD symptoms.
Treating ADHD
Pharmacotherapy in the form of stimulants, such as methylphenidate and amphetamine,
are most effective for the clinical management of ADHD (Swanson, Baler, & Volkow, 2011).
The reported benefits of ADHD diagnosis and medication treatment include more acceptable
behavior at school and at home, and increased academic engagement (Travell & Visser, 2006).
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Individuals with ADHD who are not taking stimulants tend to display greater neuropsychological
deficits, such as inattention and verbal learning problems, than those with ADHD who take
stimulant medication (Biederman et al., 2008). The selective noradrenergic reuptake inhibitor,
atomoxetine (Strattera®), is an antidepressant medication that is often used as a second-tier drug
to treat the disorder (Resnick, 2005). However, for individuals with certain comorbidities,
including anxiety and tic disorders, atomoxetine, a non-stimulant, is often preferable (Clemow,
Bushe, Mancini, Ossipov & Upadhyaya, 2017). Similarly, because of its low abuse potential, it
is the preferred treatment for ADHD among individuals at risk for substance use disorder
(Clemow et al., 2017).
Health disparities are observed in the treatment of ADHD. Minority children are more
likely to experience early termination and/or gaps in medication treatment than White children
(Ji, Druss, Lally, & Cummings, 2018).
Substance Use
Phenomenology and Prevalence
Substance use disorder (SUD) is characterized by progressively uncontrollable drug use
despite adverse consequences (Dakwar & Kleber, 2017). SUD encompasses all psychoactive
substances, both legal and illegal, including alcohol. Alcohol Use Disorder (AUD) is
characterized by compulsive alcohol use, loss of control over alcohol intake and negative
emotional state when not using the drug (NIAAA). Possible indications of SUD include
frequently missing school/work, lack of motivation and energy, drastic changes in behavior, and
sudden requests for money without reasonable explanation (APA, 2013). According to the
DSM-5, SUD requires at least two of the eleven criteria in the twelve months prior to diagnostic
interview (APA, 2013; Grant et al., 2015).
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Approximately 20.3 million people (12 years old or older) had a SUD in the past year,
including 14.8 million people who suffered from AUD in 2018 (SAMHSA). In 2018, nearly 4%
of all adults (9.2 million) reported having both a mental illness and SUD in the past year
(SAMHSA). In 2018, alcohol had among the highest drug initiation of use or misuse (4.9 million
new users) followed by marijuana (3.1 million new users) (SAMHSA). A previous study found
the lifetime prevalence of AUD to be 29.1 percent (Grant et al, 2015).
Males and Caucasians have significantly higher levels of substance use from middle
adolescence to young adulthood than females, Asians, African Americans and Hispanics (Chen
& Jacobson, 2012). Frodl (2010) found that about one in four men misuse alcohol compared to
one in seven women. Multiple SUDS are more prevalent among men, African Americans,
Native-Americans, Whites and younger adults compared to women, Asians, Hispanics and older
adults (McCabe, West, Jutkiewicz, & Boyd, 2017).
Mental health disorders, such as depression, ADHD, or PTSD increase the likelihood of
substance misuse (Frodl, 2010). Multiple SUDs were also found to be more prevalent in adults
with other psychiatric disorders, especially mood, personality and posttraumatic stress disorders
(McCabe et al., 2017).
Etiology
Genetics. SUDs are highly heritable, with a 40-70 percent heritability estimate
(Goldman, Oroszi, & Ducci, 2005). Children of parents with alcoholism and substance abuse or
dependence are approximately twice as likely to be abuse substances than children of nonabusers (Merikangas & McClair, 2012).
Neural and Neuropsychological Factors. A meta-analysis of fMRI studies found that
exposure to substance-related cues (cocaine, nicotine, and alcohol) was linked to activation of
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the anterior cingulate gyrus, amygdala, orbitofrontal cortex and dorsolateral prefrontal cortex in
dependent individuals (Frodl, 2010) – regions of the brain associated with emotion processing,
inhibitory control and motivation.
The dopamine (DA) system has also been linked to substance abuse/ misuse. DA has
been implicated in all stages of drug addiction (Frodl, 2010). In PET studies, severity and
prognosis of SUD are linked to stimulant-induced dopamine release at the nucleus accumbens
(Dakwar & Kleber, 2017), a brain region believed to be critical for processing and evaluating
rewarding stimuli. Study findings show that withdrawal from cocaine, nicotine, and ethanol
result in reduced excitability in DA system (Frodl, 2010).
Individuals with SUD appear to show neuropsychological deficits in multiple areas of
functioning, including memory, verbal and non-verbal problem solving, and visuospatial
functioning (Parsons, 1998). Whether these are associated with greater risk of SUD or are the
consequence of heavy substance use is still to be disentangled. Some specificity in cognitive
impairment may be seen depending on which substance a person uses. For example, alcohol
users performed significantly worse on the Montreal Cognitive Assessment (MoCA), measuring
seven cognitive domains including executive functioning and attention, than cannabis users
(Bruijnen et al., 2019). Other studies have explored a role for impulsivity in both risk for
substance use and as a consequence of misuse. Quinn, Stappenbeck, and Fromme (2011)
followed high school students through college and showed that both weaker inhibitory control
and greater sensation seeking increased risk for drinking among college students, who were also
more impaired following heavy use over time. This is an important area to study as prior studies
have implicated cognitive impairment in AUD to be associated with poor treatment compliance
(Bruijnen et al., 2019).
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Environmental Risk Factors. Easy access to substances and high levels of family
conflict are among risk factors for both substance misuse and disorder (Goldman et al., 2005). A
recent study explored the relationship with family structure and alcohol use disorder. Children
who lived in wholly or partly intact families had the lowest risks of AUD compared to children
who never lived in an intact family during upbringing (Holst, Tolstrup, Sørensen, & Becker,
2019).
Substance Use and SES
Socioeconomic status seems to be linked to SUD. Low childhood SES is associated with
poorer health outcomes and negative health behaviors, such as substance abuse (Barr, Silberg,
Dick & Maes, 2018). Low childhood SES is positively related to both consumption and binge
drinking in adolescence and early adulthood (Barr, Silberg, Dick & Maes, 2018).
Many studies explore the influence of individual-level SES on substance use but the
results are inconsistent. Findings of a previous study indicated that higher family income were
more predictive of greater teenage alcohol use than social status, where social status included
information on parental education and occupation (Hanson & Chen, 2007). On the other hand,
lower parental education was found to be significantly associated with adolescent substance use
(Lee, Cho, Yoon, Bello, Khoddam, & Leventhal, 2018).
Another study examined the relation between individual-level SES (family income,
family wealth, and parental education) and substance abuse in young adulthood, researchers
found that cigarette smoking was more prevalent in young adults from low SES households,
however, alcohol and marijuana use were more prevalent in young adults of high SES (Patrick,
Wightman, Schoeni, & Schulenberg, 2012).
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Few studies focus on the influence of neighborhood context on problematic substance use
among adults. Findings of a study suggested that individuals who reside in affluent
neighborhoods were at a decreased risk for any past-year substance use (Molina, Alegria, &
Chen, 2012). Examining the association between race and substance use in affluent
neighborhoods, Molina, Alegria, and Chen (2012) found that African Americans were at greater
risk for any past-year SUD and any past-year AUD and Asians were at greater risk for any pastyear SUD compared to Whites.
Karriker-Jaffe (2013) investigated the relationship between three dimensions of
neighborhood SES (income, educational capital, and employment opportunities) and substance
use, and findings indicated that neighborhood SES was significantly associated with daily
tobacco use alcohol use, and regular marijuana use, where adults in affluent neighborhoods had
significantly lower substance use compared to middle-class neighborhoods.
ADHD and Substance Use
Prior studies have found a relation between ADHD and SUD. ADHD has been cited as a
risk factor for problematic alcohol use in adolescence and young adulthood (Rooney, ChronisTuscano, & Huggins, 2015). Given that ADHD is treated using stimulant medication, it has been
hypothesized that this may sensitize children and make them more susceptible to a SUD;
however, later research has found no significant link between stimulant medication treatment in
childhood and substance/alcohol use disorder in adolescence and adulthood (Biederman et al.,
2008). Alternatively, results of metanalysis indicated that pharmacological treatment for ADHD
in childhood significantly reduced risk for SUD in adolescence and young adulthood (Wilens,
Faraone, Biederman, & Gunawardene, 2003; Dakwar & Kleber, 2017), although it is now
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considered that stimulant treatment neither increases nor decreases risk for SUD among children
with ADHD (Lee, Humphreys, Flory, Liu & Glass, 2011).
ADHD is also associated with problematic alcohol use in young adults (Dattilo, Murphy,
Van Eck, & Flory, 2013; Tuithof et al., 2011). Previous research reported about 23% of
individuals being treated for AUD have comorbid ADHD. It has also been previously reported
that individuals with AUD-ADHD have earlier negative problematic drinking tendencies, such as
early onset of dependency, greater likelihood to relapse, and increased social problems, severity
of dependence, and number of hospital visits, compared to typically developing individuals.
ADHD was also linked to a 54% higher risk of alcohol initiation and a 59% higher risk of regular
alcohol use in adults (Tuithof et al., 2011). Students with ADHD also reported higher rates of
difficulty stopping a drinking session (Rooney et al., 2015).
Recent studies have explored the role of impulsivity in the relationship between ADHD
and problematic alcoholic behavior in undergraduate students (Daurio et al., 2018). Rooney,
Chronis-Tuscano, and Huggins (2015) aimed to determine whether disinhibited drinking
behavior influences the relation between ADHD and negative consequences of alcohol use.
Students with ADHD had higher rates of negative consequences of alcohol-related impairment,
despite consuming similar quantities of alcohol. A recent study’s results indicated the presence
of hyperactivity or ADHD symptoms and problems with self-concept symptoms increased the
likelihood of an alcohol dependency diagnosis among adults (Daurio et al., 2018). However, the
study found that adult ADHD symptoms of impulsivity/ emotional lability did not predict the
likelihood of AUD diagnosis (Daurio et al., 2018).
Health Disparities in ADHD and Substance Use
Race, SES and ADHD
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Mental health disorders, such as Attention Deficit Hyperactivity Disorder (ADHD), are
seemingly underdiagnosed and undertreated in minority populations. However, the association
between race and ADHD is not clearly defined (Gomez-Benito, Van de Vijver, Balluerka, &
Caterino, 2019). A previous study reported parental awareness and perceptions of ADHD as a
function of race. Bussing, Gary, Mills, & Garvan (2007) found that African-American parents
were less familiar with ADHD, more prone to attribute ADHD symptoms to sugar intake, and
less likely to indicate ADHD is treatable with medication than Caucasian parents. Cummings, Ji,
Allen, Lally, and Druss (2017) examined racial/ ethnic disparities in ADHD treatment continuity
and care quality and reported that African-American children were less likely than white children
to receive adequate follow-up care and had higher rates of medication discontinuation. A recent
study indicated that White youth were more likely to ever receive a diagnosis of ADHD
compared to African-American, Latino, and children of other races/ethnicities (Coker et al.,
2016). This is despite Black mothers being significantly more likely to report higher ratings of
ADHD symptoms (inattention and hyperactivity) than White mothers despite child race (Barrett
& DuPaul, 2018).
Although there are disparities in ADHD diagnosis/ treatment along with other mental
health disorders among different races/ ethnicities, childhood ADHD has been more prevalent
among socioeconomically disadvantaged groups in many regions of the world, including the
United States (Russell, Ford, Rosenberg, & Kelly, 2014). Research reported that individuals
from disadvantaged backgrounds, specifically from low SES families, are at risk for a wide range
of poor life outcomes, including childhood and adolescent mental health disorders. Russell et al.
(2016) found that children from families whose mothers (or fathers) had few educational
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qualifications are on average, approximately twice as likely to have ADHD or have more
symptoms of ADHD than their counterparts with educated mothers.
The SES-ADHD relation may be mediated in part by parenting behavior (Russell et al.,
2016). In families of low SES, parents are less likely to be actively engaged and spend less time
on childrearing than high SES parents (Kiernan & Huerta, 2008; as cited in Russell et al., 2016).
Evidence suggests that SES may act as a confounder in the relationship between ADHD and
punitive parental behaviors (Russell et al., 2016).
According to Berkowitz et al. (2015), SES is a multidimensional construct that is often
defined by income and maternal education attainment. Assessment of SES is typically
rudimentary, simply family income for example. More sophisticated measurement of this
construct would help us to understand the role of SES in association of ADHD-AUD severity.
Black families are at a significantly higher risk for low SES status than White families (Barrett &
DuPaul, 2018), which can lead to SES and race being conflated when determining risk for
ADHD outcomes. This can pose a fundamental confound. Careful study of main effects of race
and its interaction with SES is important as highlighted by the following studies. Lawson and
colleagues (2017) found that both teachers and parents reported higher levels of
hyperactivity/impulsivity symptoms in children of lower SES compared to their middle-income
counterparts. However, this was moderated by parent race, with lower hyperactivity and
inattention ratings by African American mothers than by the teachers. (Lawson, NissleyTsiopinis, Nahmias, McConaughy, & Eiraldi, 2017). Assari and Caldwell (2019) asked primary
caregivers if they were told by any healthcare professional that their child has ADHD. Their
findings suggested that high family income at birth reduced ADHD risk for White but not Black
youth at age 15.
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Race and SUD. The findings on race and SUD are complex, appearing to differ by
sample and over the lifespan. Although Black people have lower levels of SUD risk than White
people, Hispanics and Blacks have higher persistence risk (Evans, Grella, Washington &
Upchurch, 2017). When compared to White women, Black women are more likely to report
heavy drinking episodes (Blazer & Wo, 2009) and Black and Latina women are at greater risk
for abuse and dependence (Grant et al., 2002; as cited in Switt, Castro, Caetano & Field, 2015).
White individuals reported greater alcohol use than Black individuals (Lewis, Hoffman, Garcia,
& Nixon, 2018).
Race, SES and SUD. Caucasians were more likely to initiate drug use and reported
higher rates of problematic alcohol use compared to Blacks, regardless of socioeconomic status
(Lewis, Hoffman, Garcia, & Nixon, 2018). In the same study, lower SES was significantly
associated with problematic drinking at younger ages. However, the quality of the home
environment can influence drinking behaviors in minority-identifying individuals. Black and
Hispanics who experience household challenges were at increased risk for heavy drinking
behaviors compared to Whites (Lee & Chen, 2017). However, a metanalysis reported no
significant link between childhood SES and problematic alcohol use in African American
children in a twenty-five-year study (Collins, 2016).
Aims of Current Study
Previous studies have focused on race and/or socioeconomic differences in ADHD or
substance use, most of which relied on the association between individual level SES diagnosis or
treatment. Many studies fail to assess neighborhood factors that may interact with ADHD and/or
problematic alcohol use. The current study aimed to examine the racial and individual- and
neighborhood-level socioeconomic differences in ADHD and alcohol use severity among diverse
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college students. It was proposed that (1) minority college students would be less likely to report
having experienced elevated ADHD symptoms in childhood compared to White students, (2)
minority college students would be less likely to report disordered alcohol consumption
symptoms as adults compared to White students, (3) students with greater socioeconomic
disadvantage would report having experienced more severe ADHD symptoms in childhood and
alcohol consumption in adulthood, and (4) Compared to minority college students, White
students with lower individual-level and neighborhood-level SES would be more likely report
having a history of elevated childhood ADHD and problematic alcohol use in adulthood.
Methods
Participants
Undergraduate students aged 18-25 years were recruited from an urban, public college
using an online experiment participation portal. Students were eligible to participate in the study
if they were 18-25 years old, fluent in English, full-time, did not have a history of traumatic brain
injury, epilepsy, schizophrenia, or bipolar disorder and had never taken a neuroleptic or mood
stabilizing medication. Of the 766 participants recruited, 127 students were excluded from the
study: 47 were younger than 18 years old or older than 25 years old; four were not fluent in
English; 26 were not full-time students; 36 had ever taken a neuroleptic or mood stabilizing
medication; and 15 had a history of traumatic brain injury, epilepsy, schizophrenia, or bipolar
disorder.1 Five students were then excluded from data analysis because they did not provide a
valid zip code.

1

Ns for exclusion criteria exceed 127 because criteria were not mutually exclusive.
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The final sample comprised 632 students (n=428, 63.8% female). The sample was
racially and ethnically diverse: 11.5% White Non-Latinx (White); 14.7% Black Non-Latinx
(Black); 16.0% Latinx; 28.5% Asian; and 29.3% Biracial/Multiracial.
Measures
Racial and Ethnic Identity
Participants completed a self-reported demographics questionnaire that asked about
ethnic (Latinx, Non-Latinx) and racial identity. Individuals could select one or more of the
provided options for racial identity: Native American/Native Alaskan, Hawaiian /Pacific
Islander, Black/African American, White, Asian, or Biracial/Multiracial or they could provide
their own written response.
Socioeconomic Status (SES) Indicators
Individual- and neighborhood-level SES indicators were developed for this study. At the
individual level, participants indicated the band within which their annual household income lies:
less than $10,000; $10,00-19,999; $20,000-29,999; $30-59,999; $60,000-99,999; $100,000 or
more. They also provided their parents’ highest level of education from the following response
options: no high school graduation, high school diploma/GED, technical/associates degree,
bachelor’s degree, master’s degree, or doctoral degree.
Neighborhood-level SES indicators were developed using the United States
Multidimensional Poverty Index (Dhongde & Haveman, 2019) and the United States Census
Bureau 2017 American Community Survey)2 (see Table 1). The dimensions include: education,
standard of living, economic security, social connection, and housing quality.

2

Please not that as of March 2020, this site has been decommissioned and the information has been incorporated
into the larger Census site.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

20

Table 1
Neighborhood-level socioeconomic status indicators developed for use in this study
Dimension
Education
Standard of Living

Indicator
High school
education
Housing cost

Economic Security

Health insurance

Social Connection

English fluency

Housing Quality

Overcrowding

Definition
Percentage of population (25 years or older) who
do not have a high school diploma
Percentage of population whose gross rent is in
excess of 35% of household income
Percentage of population who do not have public
or private health insurance
Percentage of population who speaks English less
than very well
Percentage of population who lives in a home with
more than one person per room

Education. We selected 2017 ACS \ education tab \ educational attainment. The total
percentage estimate for the less than 9th grade and 9th to 12th grade, no diploma under the subject
of population 25 years and over were recorded. Both variables were then combined using syntax
in SPSS.
Standard of Living. We selected 2017 ACS \ housing tab \ selected housing
characteristics. The total percentage estimate for the 35 percent or more under the subject of
gross rent as a percentage of household income (GRAPI) was recorded.
Economic Security. We selected 2017 ACS \ income tab \ selected economic
characteristics. The total percentage estimate for the no health insurance coverage for the
civilian noninstitutionalized population under the subject of health insurance coverage was
recorded.
Social connection. We selected 2017 ACS \ origins and language tab \ selected
characteristics of the native and foreign-born populations. The total percentage estimate for the
speak English less than “very well” for population 5 years and over under the subject of
language spoken at home and ability to speak English was recorded.
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Housing quality. We selected 2017 ACS \ housing tab \ selected housing characteristics.
The total percentage estimate for the 1.01 to 1.50 and 1.51 or more under the subject of
occupants per room were recorded. Both variables were then summed using syntax in SPSS.
ADHD Severity
Adult ADHD severity was assessed using the Adult ADHD Self-Report Scale (ASRS)
Symptom Checklist V1.1 6-item screener (Kessler et al., 2005; see Appendix A). Individuals
rated the frequency of inattention and hyperactivity in the past six months on a 5-point Likert
scale; Never=0, Rarely=1, Sometimes=2, Often=3, Very Often=4. Scores ranged from 0 to 24
with higher scores indicating greater ADHD severity. The ASRS has been shown to be reliable
for use in a college population (Gray, Woltering, Mawjee & Tannock, 2014); however, in the
current sample, Cronbach’s alpha was 0.52. Threshold for establishing “High Risk” for ADHD
according to the DSM-5 was obtained from Ustun et al. (2017). Scores greater than or equal to
11 were used to classify individuals as “High Risk” for adult ADHD (Ustun et al., 2017).
Childhood ADHD severity was measured using the 25 items specific to ADHD from the
Wender-Utah Rating Scale, Short Form (WURS, Ward, Wender, & Reimherr, 1993, see
Appendix B). This self-report measure asks about frequency of childhood ADHD symptoms
before age 12 years, using a 5-point Likert scale (0=Not at all or very slightly to 4=Very much).
The WURS has been shown to be reliable for use in a college population (Norvitilis, Ingersoll,
Zhang & Jia, 2007) and in the current sample, Cronbach’s alpha was 0.94. Threshold for
establishing “High Risk” for childhood ADHD according to the DSM-5 was obtained from Ward
et al. (1993). Scores greater than or equal to 36 were used to classify individuals as “High Risk”
for childhood ADHD.
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Alcohol Use
Participants’ alcohol use was assessed using the Alcohol Use Disorders Identification
Test (AUDIT; Kokotailo et al., 2004, see Appendix C). This 10-item self-report questionnaire
assesses patterns of alcohol consumption and related impairment. Respondents indicate the
frequency with which each behavior occurs. The AUDIT has been shown to be reliable for use in
a college population (Hagman, 2016) and in the current sample, Cronbach’s alpha was 0.85.
Scores of 6 or greater were used to group individuals into the "High Risk of AUD" group
(Kokotailo et al., 2004), and those scoring below were classified as "Low Risk of AUD" group.
Procedure
Participants signed up for the study through an online participant management tool called
“the SONA system.” Participants were able to read a short abstract describing the study before
opting to sign up for the study. Participants completed online consenting procedures before
answering screening questions to determine eligibility. Ineligible participants were exited from
the survey after screening and thanked for their time. Eligible participants completed all survey
questions regarding past and current ADHD symptoms, alcohol use behavior, and demographic
information such as race, age, household income, zip code, and parental education status online
via Qualtrics. The survey took 15-30 minutes to complete. Participants were compensated with 1
SONA credit, which they were able to trade in for course extra credit.
It was possible that students may have become distressed answering questions about their
behavioral health history and substance use. Therefore, at completion of the survey, all
participants viewed the following statement providing contact information for support services
and links to resources for substance use problems in case they needed crisis help:
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As researchers we are not qualified to provide counseling services and we will not be
following up with you about your response to this survey. If you feel upset after
completing the study or find that some questions or aspects of the study triggered
distress, talking with a qualified clinician may help. If feel you would like assistance,
please contact The Counseling Center at 212-650-8222 (Monday - Friday 9am - 5pm) or
counseling@ccny.cuny.edu. If you are having trouble cutting down on your drinking and
would like some help, you can find more information here:
https://alcoholtreatment.niaaa.nih.gov/.”
The current study was approved by the CUNY Integrated IRB. Participants selected this
study out of a large number of possible experiments; therefore, there were other studies they
could have chosen to receive their SONA credits. They were also able to complete a written
assignment rather than partake in any experiment at all. For participants who opted to take this
survey, they were able to exit out of it at any time, prior to completion, with no penalty, that is,
they would still earn the 1 SONA credit.
Data Analysis
Data was analyzed using SPSS v. 25. Normality of all continuous data was checked prior
to data analysis. Non-parametric analyses were conducted on the non-normal variables,
childhood ADHD and alcohol use severity. Participants were then classified into high/ low risk
groups based on established cut-off scores for the childhood ADHD measure, the Wender Utah
Rating Scale (WURS, Ward et al., 1993) and the Alcohol Use Disorder Identification Test
(AUDIT, Saunders, 1993). Chi square analyses were used to determine the relation between
childhood ADHD and alcohol use comorbid classification. Differences in childhood ADHD
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severity and adult alcohol use severity as a function of race were tested using the Kruskal Wallis
test.
The socioeconomic status indicators were coded and then combined into individual SES
factor and neighborhood-level SES factor variables. Distributions of individual variables were
checked, and non-normal variables were square-root-transformed. Maximum-likelihood factor
analysis with direct oblimin rotation was then conducted (using transformed variables where
appropriate) to reduce the number of SES variables to their underlying latent factors.
The differences in individual-level and neighborhood-level SES as a function of race/
ethnicity, ADHD and alcohol use were also analyzed using multivariate analysis of variances
(MANOVAs). Follow-up univariate ANOVAs were carried out in cases of a significant
multivariate model. Pairwise comparisons were carried out to determine group differences.
Finally, multinomial regression analysis was used to assess the interaction of race and
SES on and ADHD-AUD comorbidity.
Results
Part 1. ADHD and Alcohol Use Severity as a Function of Race/Ethnicity
Across the whole sample, participants’ responses on scales of childhood and adult
ADHD, as well as adult problematic alcohol use, spanned the range of very low to very high (see
Table 2). However, most scores clustered to the lower end of the distribution. Childhood
ADHD severity and adult ADHD severity were moderately correlated, ρ = .51, p < .0001.
Childhood ADHD severity and adult alcohol use severity were also significantly correlated, ρ =
.20, p<.0001.
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Table 2
Median and variability of key clinical variables.
Measure

Median

Childhood ADHD
Adult ADHD
Alcohol Use

15.00
8.00
1.00

Interquartile
Range
6-10
7-17
0-3

Minimum

Maximum

0
0
0

92
20
28

Note. Childhood ADHD measured using Wender Utah Rating Scale (WURS) Total Severity score; Adult ADHD
severity measured using the Adult ADHD Rating Scale v.1.1 Total severity of the six screener items (Kessler et al.,
2005); Alcohol Use measured using the Alcohol Use Disorder Identification Test (AUDIT, Saunders et al., 1993).

Based on participants’ responses they were categorized as Low or High childhood and
adult ADHD. Across the whole sample, just over 80% of participants (n=515, 82.5%) fell into
the Low childhood ADHD group, while 109 (17.5%) participants were classified as High risk for
childhood ADHD. Similarly, approximately 80% (n=511, 81.2%) participants were classified as
Low adult ADHD, while 118 participants (18.8%) fell in the High adult ADHD group.
Most of those who reported Low childhood symptoms also reported Low adult ADHD
symptoms (n=453, 88.3%). More than 50% of those who reported significantly elevated
childhood ADHD symptoms (n=55, 50.9%) also reported High adult ADHD symptoms, whereas
11.7% (n=60) of those reporting Low childhood symptoms reported experiencing High ADHD
symptoms in adulthood. Thus, those with High childhood symptoms were more likely to fall in
the High adult ADHD group, c2=91.00, p<.0001, Cramer’s V=.38 (see Figure 1).
Nearly 15% of the sample (n=88, 14.2%) self-reported drinking behaviors that placed
them in the High alcohol use group, compared to n=533 (85.8%) participants who were placed in
the Low alcohol use group. A chi-square analysis revealed that being in the childhood ADHD
group classification was significantly associated with problematic alcohol use, with 29.6% (n=
32) of the participants who were High risk for child ADHD also falling in the High-risk alcohol
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use group compared to 10.9% (n=56) of those in the Low risk for child ADHD, c2=26.69,
p<.001, Cramer’s V=.20 (see Fig. 1).
Low Child ADHD

High Child ADHD

Frequency (%)

100%
80%
60%
40%
20%
0%
Low

High

Low

Adult ADHD

High
Adult Alcohol Use

Fig 1. Frequency (%) of participants falling into Low and High clinical groups for adult ADHD
and alcohol use as a function of childhood ADHD.
A Kruskal-Wallis test was conducted to determine whether child ADHD severity and
severity of alcohol use differed as a function of race/ethnicity. Significant associations emerged
between race and both childhood ADHD, H(4)=13.688, p=.008, and adult alcohol use severity,
H(4)=48.822, p<0.001.
Closer examination of the significant association between race and child ADHD severity
revealed that White participants reported significantly higher median rank childhood ADHD

Median Childhood ADHD
Severity

severity than Black participants. No other group differences were seen (all p≥.063) (see Fig. 2).
25
20
15
10
5
0
White Not Latinx

Latinx

Black

Asian

Race/Ethnicity

Fig 2. Median childhood ADHD severity as a function of race.

Bi- or MultiRacial
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For alcohol use severity as a function of race, pairwise comparison showed that White,
and Latinx participants reported higher alcohol use severity than Black, Asian, and Biracial/multiracial participants (see Figure 3).

Median Alcohol Use Severity

2.5
2
1.5
1
0.5
0
White Not Latinx

Latinx

Black

Asian

Bi- or Multi-Racial

Race/Ethnicity

Fig 3. Median adult alcohol use severity as a function of race.
Part 2. Socioeconomic status (SES)
Individual-level SES.
Participants indicated their parents’ highest level of education, as well as their family’s
total annual household income. Parent education was coded by taking the highest level of
education across both parents. As can be seen in Figure 4, over half (54.1%) of participants
reported that their parents’ highest level of education was high school graduation (or equivalent)
or lower.
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45
40

Frequency (%)

35
30
25
20
15
10
5
0
Did not graduate
high school

High school
graduation/GED

Technical or
associates degree

Bachelors degree

Masters degree

Doctorate degree

Qualification

Fig 4. Frequency (%) of participants’ parents’ highest level of education.
Over 30 percent (30.3%) of the participants reported their annual household income to be
between $30,000 and $59,999 (See Figure 5). Nearly three quarters of the sample (72.2%)
reported an annual household income below $60,000, which is below the median NYC annual
income of $60,762 (retrieved from
https://www.census.gov/quickfacts/fact/table/newyorkcitynewyork/PST040218).

Frequency (%)

40
30
20
10
0
<10k

10-19k

20-29

30-59

60-99

100+

Annual Household Income (USD)

Fig 5. Frequency (%) of participants’ annual household income.
Neighborhood-level SES.
Data for each of the neighborhood-level deprivation indices was coded from the US
census (see Table 3). Participants varied greatly in each deprivation index.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

29

Table 3.
Median and variability of key neighborhood-level SES variables.
Deprivation index (% population)

Median

Education
Standard of Living
Economic Security
Social Connection
Housing Quality

22.0
46.9
10.1
26.4
9.0

Interquartile
Range
13.75
12.05
5.7
20.0
8.0

Minimum

Maximum

1.7
22.2
1.8
4.7
0

48.1
67.6
26.3
70.1
28.8

Note. Education = % of population aged 25-65 years who did not graduate high school (25-65 years); Standard of
Living = Housing costs >30% income; Economic Security = % population with no public or private health
insurance; Social Connection = % population who speak English less than “very well;” Housing Quality = %
population living in overcrowded conditions (i.e., >1 person per room).

A Pearson correlation analysis was carried out (using transformed variables where
appropriate) to assess the associations among each of the neighborhood-level deprivation indices
(Table 4). All deprivation indices were significantly positively correlated with each other at
moderate-to-high strength.
Table 4.
Pearson correlation matrix of neighborhood-level deprivation indices.
Standard of
Living
.599**
1.000

Education
Standard of
living
Housing Quality .729**
Economic
.571**
security
Social
.543**
Connection
**p<.001; *p<.05

Housing
Quality
.724**
.729**

Economic
Security
.653**
.571**

Social
Connection
.637**
.543**

1.000
.622**

.622**
1.000

.708**
.677**

.708**

.677**

1.000

Note. Education = % of population aged 25-65 years who did not graduate high school (25-65 years); Standard of
Living = Housing costs >30% income; Economic Security = % population with no public or private health
insurance; Social Connection = % population who speak English less than “very well;” Housing Quality = %
population living in overcrowded conditions (i.e., >1 person per room).
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A maximum-likelihood factor analysis with direct oblimin rotation was conducted on the
neighborhood-level multidimensional deprivation indices as well as the two individual-level
variables to reduce the number of variables to their underlying unobserved latent factors.
The factor analysis extracted two factors: an underlying construct that unites neighborhood SES
variables and another underlying construct that unites the individual-level SES variables. The
factor structure matrix showing the correlations between the variables and the underlying factors
can be found in Table 5.
Table 5.
Factor structure matrix.
Variable
Housing Quality
Education (neighborhood)
Social Connection
Economic Security
Standard of Living
Annual household income
Parent Education (individual)

Factor 1
.89
.81
.80
.77
.76
-.22
-.20

Factor 2
-.36
-.37
-.21
-.22
-.28
.67
.53

Note. Education = % of population aged 25-65 years who did not graduate high school (25-65 years); Standard of
Living = Housing costs >30% income; Economic Security = % population with no public or private health
insurance; Social Connection = % population who speak English less than “very well;” Housing Quality = %
population living in overcrowded conditions (i.e., >1 person per room).

Neighborhood-level SES accounted for 73.4% of the variance in the underlying SES
construct, while Individual-level SES accounted for 26.6% of the variance. Results revealed a
significant negative correlation between the neighborhood-level SES factor and the individual
level SES factor, r=-.47, p<.0001.
Part 3. How does SES add to our understanding of risk for ADHD/alcohol use over and
above race/ethnicity?
A MANOVA was conducted to determine whether the two SES factors differed as a
function of race/ethnicity. A significant model emerged, Pillai’s trace, F=7.264, p<.001,
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η2=0.051; therefore, follow-up univariate analyses were carried out. Neighborhood SES differed
as a function of race, F(4,536)=7.58, p<.001, η2=0.054 (see Figure 6). Post-hoc comparisons
showed that White participants (M=-.54, SD=1.03) resided in significantly wealthier
neighborhoods than Latinx (M=.21,SD=.84), Asian (M=.11, 1.01), and Biracial/Multiracial
(M=.07, SD=.92) participants (all p≤.01). Black participants (M=-.28, SD=.84) resided in
wealthier neighborhoods than Latinx and Asian participants (both p≤.02). No significant
difference in neighborhood SES was seen between White and Black identifying participants,
p=.54, neither were differences in neighborhood-level SES seem among Asian, Latinx and Bi/multiracial identifying participants (all p ≥.77),

2

Mean (± 1 SD)

1.5
1
0.5
0
-0.5
-1
-1.5
-2
White

Black

Latinx

Asian

Biracial/Multiracial

Race/Ethnicity

Fig 6. Mean (± 1 SD) neighborhood-level SES as a function of race/ethnicity
Individual-level SES significantly differed among the racial groups, F(4, 536)=12.307,
p<.001, η2=0.084. White participants' (M= .69, SD=.73) reported significantly higher individuallevel SES than Black (M=.09, SD=.71), Latinx (M=-.17, SD=.74), Asian (M=-.03, SD=.68), and
Biracial or Multiracial (M=-.08,SD=.77) participants (all p<.0001). No differences in individuallevel SES were observed among any other groups (all p≥.16) (Fig. 7).

Mean (± 1SD)
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2
1.5
1
0.5
0
-0.5
-1
-1.5
White

Black

Latinx

Asian

Biracial/Multiracial

Race/Ethnicity

Fig 7. Mean (± 1 SD) individual-level SES as a function of race/ethnicity
A MANOVA was conducted to determine whether the two SES factors differed as a
function of elevated childhood ADHD and problematic alcohol use. A significant model
emerged, Pillai’s trace, F (6, 1102) =2.24, p=.037, η2=0.012. Neighborhood SES differed as a
function of group status, F(3,552)=4.01, p=.008, η2=0.021 with individuals in the high adult
alcohol only group (M=-.44, SD=1.18) having significantly better neighborhood SES than
controls (M=.02, SD=.93) and individuals in the high child ADHD only group (M=.17, SD=.93),

Mean (± 1 SE) NeighborhoodLevel SES

(both p≤.012) (see Figure 8).
0.4
0.3
0.2
0.1
0
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
Control

High Alcohol

High Child ADHD

Comorbid

Group

Fig 8. Mean (± 1 SE) neighborhood-level SES as a function of clinical group status.
No differences in individual-level SES as a function of group status were seen,
F(3,552)=2.27, p=.079, η2=0.012. See Table 6 for means and SDs.
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Table 6.
Mean (SD) of ADHD-Alcohol Use Severity
Group
Control

Mean
-.001

SD
.750

High Adult Alcohol Only

.248

.885

High Child ADHD Only

-.117

.742

Comorbid

-.066

.708

A multinomial logistic regression was conducted to assess the interaction of race and
neighborhood SES on adult outcome: Control, High Alcohol Use (no elevated ADHD history),
High Alcohol Use with a history of elevated childhood ADHD). Individual SES was not
included in the model as it was not shown to differ by group status. The likelihood ratio test was
significant, c2 (18) =36.13, p=.007, suggesting that the model was a better fit than the intercept
alone, and the goodness of fit Pearson c2 (840) =826.52, p=.62 was non-significant suggesting
that the data fit the model well. Race was significantly associated with adult clinical group status,
likelihood ratio test c2 (8) =19.90, p=.011. As can be seen from the parameter estimates
presented in Table 7 below, compared to Whites, Asian-identifying participants were less likely
to be in the High Alcohol (with no childhood ADHD history) group than the Control group
(OR=.20, p=.042). Similarly, compared to Whites, Black-identifying participants were less
likely to be in the High Alcohol (with no childhood ADHD history) group than the Control group
(OR=.08), but this just fell short of significance (p=.053).
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Table 7
Parameter estimates for Multinomial Logistic Regression Analysis

High Adult Alcohol
Only
Intercept
Biracial
Latinx
Black
Asian
White
Neighborhood SES
(NSES)
Biracial x NSES
Latinx x NSES
Black x NSES
Asian x NSES
White x NSES
High Child ADHD and
High Adult Alcohol
Intercept
Biracial
Latinx
Black
Asian
White
NSES
Biracial x NSES
Latinx x NSES
Black x NSES
Asian x NSES
White x NSES

B

SE

Sig

OR

95% CI
for OR
Lower

-1.77
-0.13
-0.22
-2.52
-1.60
0b

0.55
0.61
0.68
1.30
0.79
.

0.001
0.83
0.74
0.05
0.04\
.

0.88
0.80
0.08
0.20
.

0.27
0.21
0.006
0.04
.

2.89
3.01
1.03
0.95
.

-0.38
0.27
-0.49
0.04
-0.87
0b

0.42
0.51
0.58
1.32
0.61
.

0.37
0.59
0.40
0.98
0.15
.

0.68
1.31
0.61
1.04
0.42
.

0.30
0.49
0.20
0.08
0.13
.

1.56
3.54
1.91
13.62
1.38
.

-2.15
-1.00
0.001
-0.93
-1.13
0b
0.62
-0.93
-0.88
-0.69
-0.40
0b

0.62
0.78
0.74
0.88
0.78
.
0.77
0.91
0.90
1.04
0.91
.

0.001
0.20
1.00
0.29
0.15
.
0.42
0.31
0.33
0.50
0.66
.

0.37
1.00
0.39
0.33
.
1.86
0.39
0.42
0.50
0.67
.

0.08
0.24
0.07
0.07
.
0.41
0.07
0.07
0.07
0.11
.

1.68
4.26
2.21
1.50
.
8.35
2.34
2.41
3.82
3.99
.

a The reference category is: Controls
b This parameter is set to zero because it is redundant.

95% CI
for OR
Upper
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Discussion
ADHD is a highly prevalent neurodevelopmental disorder (Danielson et al., 2018) and a
known risk factor for problematic alcohol consumption during adolescence and adulthood (Lee,
Humphreys, Flory, Liu, & Glass, 2011). In the United States, these associations are complicated
by sociodemographic factors that not only impact risk for the disorders, but are associated with
differential access to medical services and quality of health care that a patient receives (NASEM
et al., 2017). Although there is an emerging literature investigating how sociodemographic
factors like race, ethnicity, and socioeconomic status are associated with ADHD in childhood,
few have looked at how these factors are related to ADHD and its comorbid disorders in
adulthood. This is particularly important given that it is now very clear that ADHD symptoms
and/or impairment persist for many individuals through adolescence/adulthood (Faraone et al.,
2006). The current study explored racial and socioeconomic differences in ADHD and alcohol
misuse among a large, diverse, sample of college students. Investigating these relations in
college student samples is particularly important given that developmentally it is a time of
increased risk for problematic substance use, and the consequences of undiagnosed elevated
ADHD behaviors and/or alcohol misuse, such as underachievement given ability and dropout
(Heiligenstein, Guenther, Levy, Savino & Fulwiler, 1999), are significant.
The first hypothesis was that minority-identifying college students would be less likely to
report having experienced elevated childhood ADHD symptoms compared to their White
counterparts. The results supported the hypothesis showing that White students were more likely
to report childhood ADHD symptoms than Black-identifying students; no other group
differences were seen. The findings of the current study are somewhat consistent with those of
Lee and colleagues who examined disparities in retrospective reports of childhood symptoms
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between minority-identifying and White college students. The authors asked parents of White
and African-American students to think back to when their college-aged son or daughter was a
child, and then rate their children’s behaviors at that time. Parents reported more severe
childhood ADHD symptoms in White students compared to Black students (Lee, Oakland,
Jackson, & Glutting, 2008). Interestingly, the students themselves self-reported no differences in
childhood symptom severity as a function of race, but African-American students were more
likely to report symptom levels exceeding diagnostic criteria. The results of the current study
may be influenced by stigma, where minorities are less willing to report symptoms due to
negative beliefs and perceptions of ADHD than White individuals. Thompson and Lefler (2016)
found that the behaviors associated with ADHD were significantly linked to stigma towards
ADHD in college students. Adults and children are likely to perceive individuals with ADHD as
more dangerous and violent than other individuals (Parcesepe and Cabassa, 2013). Multiple
studies also suggest that African-Americans and Latinos reported feelings of embarrassment
related to mental health problems and seeking help (DeFreitas, Crone, DeLeon, & Ajayi, 2018),
which may account for lower rates of reported ADHD behaviors in childhood or alcohol use in
adulthood observed in the current study.
The second hypothesis was that minority-identifying college students would be less likely
to report disordered alcohol consumption symptoms as adults compared to White students. The
findings partially supported this hypothesis; White and Latinx students reported greater alcohol
use than Black, Asian, and Bi-racial/multiracial students. Prior research reported similar findings
for the use of drugs other than alcohol. In a cross-sectional web-based study, undergraduate
students from a Midwestern college reported higher illicit drug use by White and Latinx students
(McCabe, Morales, Cranford, Delva, McPherson, & Boyd, 2007). Another study by Clarke and
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colleagues (2016) reported similar results in which minority college students reported less risky
alcohol consumption. Black and Asian students were more likely to set drinking limits, avoid
drinking games and ask friends to moderate their drinking compared to White students (Clarke et
al, 2016).
Partially consistent with the results of the current study, prior studies provide some
explanation for increased reported drinking in White and Latinx students. Perceived norms
greatly influence drinking behaviors in college students (Mattern & Neighbors, 2004). The
influence of perceived normative drinking behavior within one’s own race/ethnicity appears to
be particularly powerful for White students – more so than perceived normative drinking
behavior of students in general students (LaBrie, Atkins, Neighbors, Mirza, & Larimer, 2012).
Many studies have focused on sociocultural determinants of drinking behaviors to understand
racial/ethnic disparities in alcohol consumption. Acculturation is associated with binge drinking,
hazardous consumption, and drinking intensity (Lui & Zamboanga, 2018). Cano and colleagues
looked beyond acculturation to the role of cultural congruity, which they considered to be
particularly relevant to Latinx students who may experience conflict between the largely White
cultural framework of academic institutions and the values and beliefs of their own heritage.
Results showed that greater cultural congruity was associated with less alcohol use severity. It
would be helpful to explore factors such as these within the CCNY sample, which may help to
provide further understanding of why ethnic/racial differences in alcohol consumption are
observed (Cano et al., 2015).
The third hypothesis stated that students with greater socioeconomic disadvantage would
report having experienced more severe ADHD symptoms in childhood and more problematic
alcohol consumption in adulthood. No differences in individual-level SES were seen among the
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groups. However, individuals in the High Childhood ADHD group resided in more
socioeconomically disadvantaged neighborhoods than individuals in the High Alcohol Only
group, providing partial support for the hypothesis. In a previous study, the type of environment
in which children are raised was significantly associated with childhood ADHD, where children
with ADHD favored the outdoors compared to a built environment (van den Berg & van den
Berg, 2011). Clinical improvement of childhood ADHD symptoms has also been associated
with residence in affluent neighborhoods (Sharp, Mangalmurti, Hall, Choudhury, & Shaw,
2019). In a study assessing the influence of neighborhood factors on drinking habits, results
showed that the presence of drinking establishments and subways were associated with increased
alcohol expenses. The current study relied on neighborhood deprivation indicators instead of
aspects of the built environment which could possibly account for the inconsistency with prior
studies.
The final hypothesis was that compared to minority college students, White students with
lower individual-level and neighborhood-level SES would be more likely report more severe
childhood ADHD and alcohol use in adulthood. No interaction between neighborhood SES and
race was seen in the present study, however compared to Whites, Black and Asian students were
less likely to be in the High Alcohol group than in the control group. Other studies have
documented interactions. Black families who are at a significantly higher risk for low SES status
are more likely to report higher ratings of ADHD symptoms than White families (Barrett &
DuPaul, 2018), but Black children are less likely to be diagnosed with ADHD (Coker et al.,
2016).
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Strengths
The current study had several strengths. One of the major strengths is the diversity of the
sample, racially and socioeconomically, which better allows for the results to be generalized to
the overall college population. This study is unique in the literature in that the majority of
participants identified as a racial or ethnic minority student. Many existing studies are
concentrated on rural university students in which the samples were majority White students
(Dattilo et al., 2013; Rooney et al., 2015;Weyandt et al., 2017). As a result, their findings may
not have generalized to more diverse samples. Socioeconomic diversity was also observed in the
present study. Nearly three quarters of the sample reported an annual household income below
$60,000, which is very close to the median NYC annual income of $60,762 (retrieved
https://www.census.gov/quickfacts/fact/table/newyorkcitynewyork/PST040218).
Socioeconomic diversity allows for greater generalization of findings to participants across the
spectrum of socioeconomic status.
A second strength is that this study was carried out on a community-dwelling, nonclinical college sample, which adds to our understanding of the adult ADHD phenomenon.
Compared to adult, non-college samples, college students with ADHD behaviors show stronger
academic skills, attained better educational outcomes during childhood, and have stronger
compensatory skills (Glutting, Monaghan, Adams, & Sheslow, 2002). Thus, to draw conclusions
about college students from broader adult samples may lead to invalid conclusions. Furthermore,
college students’ stronger compensatory skills may mean that they are protected from some of
the negative effects of ADHD-like behaviors and/or problematic alcohol consumption.
The current study’s use of a non-clinical sample was another strength. The ADHD and
substance use phenotypes can be considered dimensional rather than categorical (Frick & Nigg,
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2011). The results help to broaden our understanding of the relations among ADHD-like
behaviors, alcohol consumption and SES across the range of the behavioral phenotype of
ADHD, rather than being limited to the most severely impaired individuals recruited into clinical
studies. The fact that the relations observed in this non-clinical sample were similar to those
observed among clinical samples of individuals with ADHD is concerning and speaks to the
need for screening and intervention on a broader scale.
Finally, this study constructed a multidimensional measure of neighborhood-level SES
that was consistent with those used in other studies. The use of the United States census data was
another strength which was used to identify the neighborhood-level data for each student. The
Census data provides objective data to help construct this variable, rather than relying on further
use of self-report. The neighborhood-level data in addition to the individual level SES data made
for a more reliable, robust indicator of SES. In the current study, significant racial differences
were seen in neighborhood-level SES but in individual-level SES, which provides evidence of
the importance of the inclusion of neighborhood-level data.
Limitations
The current study followed a cross-sectional design which relied on students’ recollection
of ADHD symptoms prior to the age of 12. There was a possibility of false memory or
misinformation due to the large time gap between childhood event and time of recall. Another
issue with a cross-sectional design is the inability to determine the direction of the relationship
between variables. For example, does childhood ADHD increase risk for problematic alcohol
use, or does alcohol misuse increase inattention and restlessness seen among adults? Is severity
of ADHD conditional on socioeconomic status, or does elevated ADHD behaviors (and its

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

41

concomitant academic and occupation difficulties) result in greater economic disadvantage? A
longitudinal study is required to tease out these temporal relations.
The second limitation of this study is low reliability of the adult ADHD questionnaire the
ASRS. The internal consistency for this scale was poor, which in turn, limits its validity This
could be due to the comorbidity of disorders often seen in adulthood such as anxiety, mood, and
depressive disorders, which were not reasons for exclusion from the study. Having these
comorbid disorders could influence responses to ASRS items, as some symptoms of ADHD
(e.g., inattention, restlessness) are also often characteristic of other disorders that are commonly
seen among college students (APA, 2013). The responses of the ASRS could also have been
influenced by normal college stressors or behaviors such as procrastination.
A third limitation was the reliance on self-reports for demographic information,
childhood ADHD and adult ADHD, and alcohol use. The use of self-report for most measures is
a form of method bias that increases the likelihood of positive results. The lack of objective
measures utilized in this study, such as structured psychiatric interviews to assess ADHD and its
comorbid disorders, or urine screens for alcohol consumption, should also be noted. Students
may have underreported their substance use due the stigma associated with problematic alcohol
use. The focus on alcohol and exclusion of other substances may have underestimates results.
College students may be more inclined to use drugs such as cannabis and tobacco.
Clinical Implications
Despite the limitations, the findings have implications for education and community
outreach policies. To reduce racial/ethnic and socioeconomic disparities, efforts should focus on
educating parents, faculty, and staff about ADHD and AUD symptoms, their outcomes and
treatment options. In the current study, nearly 18% of students were classified as high risk for
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childhood ADHD and nearly 19% students were at high risk for adult ADHD. Most of these
students remain “unrecognized” and as a solution, institutions like CCNY could provide student
seminars in which students can receive treatment as well as degree credit. This may help bring
insight to the academic performance of minority students experiencing ADHD or elevated
ADHD behaviors. Individuals who may not meet criteria of ADHD can still show residual
symptoms of impairment (Faraone et al., 2006), which can influence academic performance.
College students with ADHD have greater difficulties adjusting to college life (Weyandt
& DuPaul, 2008). Schools could provide workshops that focus on awareness of such symptoms
and provide information about services available to students. Outside of school institutions,
community resources could provide mental health education, training for families of individuals
of mental health disorders, such as ADHD, and culturally appropriate clinical care. Low to zero
cost mental health services should be offered in low income communities. Recognizing cultural
barriers, such as language, may also improve minority mental health and reduce negative
outcomes before and after college.
Future Directions
The racial differences in ADHD symptoms in our non-clinical sample mirrored the
differences in ADHD diagnosis as a function of race found in clinical samples. The disparities of
clinical symptoms in minority students could potentially explain negative outcomes such as
failing classes and dropping out of school. Investigating the consequences of heavy drinking on
academic outcomes, such as grades, retention, etc, is a critical next direction for research.
Cultural beliefs about the problematic behaviors may also impact recognition of
behavioral difficulties. Future studies should investigate cultural perceptions and attitudes of
ADHD-AUD symptoms in college students. Future studies should also investigate the influence
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of the individual multidimensional indicators and race on ADHD-AUD outcomes. Future studies
should also consider a longitudinal research design in which researchers can have a more reliable
determinant of childhood ADHD.
Conclusion
The current study was unique in that it explored racial and socioeconomic differences in
college students’ reports of ADHD and disordered alcohol use. Minority students reported
experiencing fewer childhood ADHD symptoms than their non-minority counterparts. White and
Latinx students reported engaging in significantly more problematic alcohol use than students of
other races/ethnicities. No race by SES interaction was seen in the current study. The study adds
to our knowledge of common, chronic and impairing behaviors in a diverse college population
and results provide possible directions for education and community policies.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

44

References
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders
(5th ed.). Arlington, VA: Author.
Assari, S. & Caldwell, C.H. (2019). Family income at birth and risk of attention deficit
hyperactivity disorder at age 15: racial differences. Children, 6(10): 1-11.
Auerbach, J.G., Zilberman-Hayun, Y., Atzaba-Poria, N., & Berger, A. (2017). The contribution
of maternal ADHD symptomology, maternal DAT1, and home atmosphere to child
ADHD symptomology at 7 years of age. Journal of Abnormal Child Psychology, 45:
415-427.
Barr, P.B., Silber, J., Dick, D.M. & Maes, H.H. Childhood socioeconomic status and longitudinal
patterns of alcohol problems: Variation across etiological pathways in genetic risk. Social
Science & Medicine, 209: 51-58.
Barrett, C. & DuPaul, G.J. (2018). Impact of maternal and child race on maternal ratings of
ADHD symptoms in Black and White boys. Journal of Attention Disorders, 22(13):
1246-1254.
Berkowitz, S.A., Traore, C.Y., Singer, D.E., & Atlas, S.J. (2015). Evaluating area-based
socioeconomicstatus indicators for monitoring disparities within health care systems:
results from a primary care network. Health Services Research, 50 (2): 398-417.
Biederman, J., Mick, E., Faraone, S.V., Braaten, E., Doyle, A., Spencer, T., Wilens, T.E.,
Frazier, E., & Johnson, M.A. (2002). Influence of Gender on Attention Deficit
Hyperactivity Disorder in Children Referred to a Psychiatric Clinic. American Journal of
Psychiatry, 159(1): 36-42.
Biederman, J., Petty, C.R., Clarke, A., Lomedico, A., & Faraone, S.V. (2011). Predictors of
persistent ADHD: an 11-year follow-up study. Journal of Psychiatric Research, 45: 150155.
Biederman, J., Petty, C.R., Evans, M., Small, J., & Faraone, S.V. (2010). How persistent is
ADHD? A controlled 10-year follow-up study of boy with ADHD. Psychiatry Research,
177(3): 299-304.
Biederman, J., Seidman, L.J., Petty, C.R., Fried, R., Doyle, A.E., Cohen, D.R., Kenealy, D.C., &
Faraone, S.V. (2008). Effects of stimulant medication on neuropsychological functioning
in young adults with Attention-Deficit/Hyperactivity Disorder. Journal of Clinical
Psychiatry, 69, 1150-1156.
Bruijnen, C.J.W.H., Dijkstra, B.A.G., Walvoort, S.J.W., Markus, W., Vandernagel, J.E.L.,
Kessels, R.P.C., & De Jong, C.A.J. (2019). Prevalence of cognitive impairment in
patients with substance use disorder. Drug and Alcohol Review, 38: 435-442.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

45

Cano, M. Á., Vaughan, E. L., de Dios, M. A., Castro, Y., Roncancio, A. M., & Ojeda, L. (2015).
Alcohol Use Severity Among Hispanic Emerging Adults in Higher Education:
Understanding the Effect of Cultural Congruity. Substance use & misuse, 50(11), 14121420.
Centers for Disease Control and Prevention (CDC, 2008). Community Health and Program
Services (CHAPS): Health Disparities Among Racial/Ethnic Populations. Atlanta: U.S.
Department of Health and Human Services.
Centers for Disease Control and Prevention. (2019) Attention-Deficit/Hyperactivity Disorder
(ADHD). https://www.cdc.gov/ncbddd/adhd/facts.html
Chen, E., Martin, A. D., & Matthews, K. A. (2006). Understanding health disparities: the role of
race and socioeconomic status in children's health. American journal of public health,
96(4), 702–708. https://doi.org/10.2105/AJPH.2004.048124
Chen, P. & Jacobson, K.C. (2012). Developmental trajectories of substance use from early
adolescence to young adulthood: gender and racial/ethnic differences. Journal of
Adolescent Health, 50(2): 154-163.
Clark, C. R., Ommerborn, M. J., A Coull, B., Pham, d., & Haas, J. S. (2016). Income Inequities
and Medicaid Expansion are Related to Racial and Ethnic Disparities in Delayed or
Forgone Care Due to Cost. Medical care, 54(6), 555-561.
Clarke, N., Kim, S., Ray, A.E., White, H.R., Jiao, Y., & Mun, E. (2016). The association
between protective behavioral strategies and alcohol-related problems: an examination of
race and gender differences among college drinkers. J Ethn Subst Abuse, 15(1): 25-45.
Clemow, D. B., Bushe, C., Mancini, M., Ossipov, M. H., & Upadhyaya, H. (2017). A review of
the efficacy of atomoxetine in the treatment of attention-deficit hyperactivity disorder in
children and adult patients with common comorbidities. Neuropsychiatric disease and
treatment, 13, 357–371.
Collins, S.E. (2016). Associations between socioeconomic factors and alcohol outcomes.
Alcohol Res., 38(1): 83-94.
Cooker, T.R., Elliot, M.N., Toomey, S.L., Schwebel, D.C., Cuccaro, P., Emery, S.T., Davies,
S.L., Visser, S.N., & Schuster, M.A. (2016). Racial and ethnic disparities in ADHD
diagnosis and treatment. Pediatrics, 138(3): 1-18.
Cummings, J.R., Ji, X., Allen, L., Lally, C., & Druss, B.G. (2017). Racial and ethnic differences
in ADHD treatment quality among Medicaid-enrolled youth. Pediatrics, 139(6):
e20162444.
Dakwar, E., & Kleber, H.D. (2017). Minding the brain: the role of pharmacotherapy in
substance-use disorder treatment. Dialogues in clinical neuroscience, 19(3): 289-297.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

46

Danielson, M. L., Bitsko, R. H., Ghandour, R. M., Holbrook, J. R., Kogan, M. D., & Blumberg,
S. J. (2018). Prevalence of Parent-Reported ADHD Diagnosis and Associated Treatment
Among U.S. Children and Adolescents, 2016. Journal of clinical child and adolescent
psychology : the official journal for the Society of Clinical Child and Adolescent
Psychology, American Psychological Association, Division 53, 47(2), 199–212.
Dattilo, L., Murphy, K.G., Van Eck, K., & Flory, K. (2013). Do ADHD symptoms moderate the
relation between positive alcohol expectancies and alcohol-related outcomes? ADHD
Attention Deficit Hyperactivity Disorder, 5:93-104.
Daurio, A.M., Aston, S.A., Schwandt, M.L., Bukhari, M.O., Bouhlal, S., Farokhnia, M., Lee,
M.R., & Leggio, L. (2018). Impulsive personality traits mediate the relationship between
adult attention deficit/hyperactivity symptoms and alcohol dependence severity.
Alcoholism: Clinical and Experimental Research, 42(1): 173-183.
DeFreitas, S.C., Crone, T., DeLeon, M., & Ajayi, A. (2018). Perceived and personal mental
health stigma in Latino and African American College Students. Front Public Health,
6(49): 1-10.
Evans, E.A., Grella, C.E. & Washington, D.L. (2017). Gender and race/ethnic differences in the
persistence of alcohol, drug, and poly-substance use disorder. Drug and Alcohol
Dependence, 174: 128-136.
Faraone, S.V., Biederman, J., & Mick, E. (2006). The age-dependent decline of attention deficit
hyperactivity disorder: a meta-analysis of follow-up studies. Psychological Medicine, 36:
159-165.
Feagin, J., & Bennefield, Z. (2014). Systemic racism and U.S. health care. Social Science &
Medicine, 103:7-14.
Frazier, T. W., Demaree, H. A., & Youngstrom, E. A. (2004). Meta-analysis of intellectual and
neuropsychological test performance in attention-deficit/hyperactivity disorder.
Neuropsychology, 18(3), 543–555.
Frick, P. J., & Nigg, J. T. (2012). Current issues in the diagnosis of attention deficit hyperactivity
disorder, oppositional defiant disorder, and conduct disorder. Annual review of clinical
psychology, 8, 77–107.
Frodl, T. (2010). Comorbidity of ADHD and substance use disorder (SUD): a Neuroimaging
perspective. Journal of attention disorders, 14(2): 109-120.
Glutting, J. J., Monaghan, M. C., Adams, W., & Sheslow, D. (2002). Some psychometric
properties of a system to measure ADHD among college students: Factor pattern,
reliability, and one-year predictive validity. Measurement and Evaluation in Counseling
and Development, 34(4), 194–209.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

47

Goldman D, Oroszi G, Ducci F. (2005). The genetics of addictions: uncovering the genes. Nat
Rev Gen, 6(7):521–32.
Grant, B.F., Goldstein, R.B., Saha, T.D., Chou, S.P., Jung, J., Zhang, H., Pickering, R.P., Ruan,
W.J., Smith, S.M., Huang, B., & Hasin, D.S. (2015). Epidemiology of DSM-5 Alcohol
Use Disorder: Results From the National Epidemiologic Survey on Alcohol and Related
Conditions III. JAMA Psychiatry, 72(8): 757-766.
Hanson, M.D., & Chen, E. (2007). Socioeconomic status and substance use behaviors in
adolescents: the role of family resources versus family social status. Journal of Health
Psychology, 12(1): 32-35.
Hagman, B.T. (2016). Performance of the AUDIT in detecting DSM-5 alcohol use disorders in
college students. Journal of Substance Use & Misuse, 51(11): 1521-1528.
Heiligenstein, E., Guenther, G., Levy, A., Savino, F., & Fulwiler, J. (1999). Psychological and
academic functioning in college students with attention deficit hyperactivity disorder.
Journal of American college health, 47(4), 181–185.
Holst, C., Tolstrup, J.S., Sørensen, H.J., & Becker, U. (2019). Family structure and alcohol use
disorder: a register- based cohort study among offspring with and without parental
alcohol use disorder. Society for the study of addiction
Ji, X., Druss, B.G., Lally, C.,& Cummings, J.R. (2018). Racial/Ethnic differences in patterns of
discontinuous medication treatment among medicaid-insured youth with ADHD.
Psychiatric Services, 69(3):322-331.
Karriker-Jaffe, K.J. (2013). Neighborhood socioeconomic status and substance use by U.S.
adults. Drug and Alcohol Dependence, 133: 212-221.
Kessler RC, Adler L, Ames M, et al. The World Health Organization adult ADHD self-report
scale (ASRS): a short screening scale for use in the general population. Psychol Med.
2005;35:245-256.
LaBrie, J. W., Atkins, D. C., Neighbors, C., Mirza, T., & Larimer, M. E. (2012). Ethnicity
specific norms and alcohol consumption among Hispanic/Latino/a and Caucasian
students. Addictive behaviors, 37(4), 573–576.
Lasser, K. E., Himmelstein, D. U., & Woolhandler, S. (2006). Access to care, health status, and
health disparities in the United States and Canada: results of a cross-national populationbased survey. American journal of public health, 96(7), 1300–1307.
Le Cook, B., Zuvekas, S.H., Carson, N., Wayne, G.F., Vesper, A., & McGuire, T.G. (2014).
Assessing racial/ethnic disparities in treatment across episodes of mental health care.
Health Services Research, 49(1): 206-224.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

48

Lee, D.H., Oakland, T., Jackson, G., & Glutting, J. (2008). Estimated Prevalence of Attention
Deficit/ Hyperactivity Disorder Symptoms Among College Freshmen Gender, Race, and
Rater Effects. Journal of Learning Disabilities, 41(4): 371-384.
Lee, J.O., Cho, J., Yoon, Y., Bello, M.S., Khoddam, R., & Leventhal, A.M. (2018).
Developmental pathways from parental socioeconomic status to adolescent substance
use: alternative and complementary reinforcement. Journal of Youth and Adolescence,
47(2): 334-348.
Lee, R.D., & Chen, J. (2017). Adverse childhood experiences, mental health, and excessive
alcohol use: examination of race/ethnicity and sex differences. Child Abuse Negl., 69: 4048.
Lee, S. S., Humphreys, K. L., Flory, K., Liu, R., & Glass, K. (2011). Prospective association of
childhood attention-deficit/hyperactivity disorder (ADHD) and substance use and
abuse/dependence: a meta-analytic review. Clinical psychology review, 31(3), 328–341.
Leung, A., Law, J., Cooke, M., & Leatherdale, S. (2019). Exploring and visualizing the smallarea-level socioeconomic factors, alcohol availability and built environment influences of
alcohol expenditure for the City of Toronto: a spatial analysis approach. Explorer et
visualiser à échelle fine les facteurs socioéconomiques, l’accès aux boissons alcoolisées
et l’incidence de l’environnement bâti sur les dépenses en alcool dans la ville de Toronto
: démarche d’analyse spatiale. Health promotion and chronic disease prevention in
Canada : research, policy and practice, 39(1), 15–24.
Lewis, B., Hoffman, L., Garcia, C.C., & Nixon, S.J. (2018). Race and socioeconomic status in
substance use progression and treatment entry. J Ethn Subst Abuse, 17(2): 150-166.
Li, T., Mota, N.R., Galesloot, T.E., Bralten, J., Buitelaar, J.K., IntHout, J., AriasVasquez, A., &
Franke, B. (2019). ADHD symptoms in the adult general population are associated with
factors linked to ADHD in adult patients. European Neuropsychopharmacology, 1-10.
Lui, P. P., & Zamboanga, B. L. (2018). A Critical Review and Meta-Analysis of the
Associations Between Acculturation and Alcohol Use Outcomes Among Hispanic
Americans. Alcoholism, clinical and experimental research, 42(10), 1841–1862.
Luther King M., Jr Presentation at the Second National Convention of the Medical Committee
for Human Rights, Chicago, 25 March 1966.
Manuel, J.I. (2018). Racial/ethnic and gender disparities in health care use and access. Health
Services Research, 53(3): 1407-1429.
Marrast, L., Himmelstein, D.U., & Woolhandler, S. (2016). Racial and ethnic disparities in
mental health care for children and young adults: a national study. International Journal
of Health Services, 46(4): 810-824.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

49

Mattern, J.L. & Neighbors, C. (2004). Social norms campaigns: examining the relationship
between changes in perceived norms and changes in drinking levels. Journal of studies
on alcohol, 489-493.
Mattox, R., & Harder, J. (2007). Attention deficit hyperactivity disorder (ADHD) and diverse
populations. Child and Adolescent Social Work Journal, 24(2): 195-207.
McCabe, S.E., Morales, M., Cranford, J.A., Delva, J., McPherson, M.D., & Boyd, C.J. (2007).
Race/ethnicity and gender differences in drug use and abuse among college students. J
Ethn Subst Abuse, 6(2): 75-95.
McCabe, S.E., West, B.T., Jutkiewicz, E.M., & Boyd, C.J. (2017). Multiple DSM-5 Substance
Use Disorders: A National Study of U.S. Adults. Human Psychopharmacology, 32(5): 119.
Molina, K.M., Alegría, M., & Chen, C. (2012). Neighborhood context and substance use
disorders: a comparative analysis of racial and ethnic groups in the United States. Drug
and Alcohol Dependence, 125(1): S35-S43.
National Academies of Sciences, Engineering, and Medicine; Health and Medicine Division;
Board on Population Health and Public Health Practice; Committee on Community
Based Solutions to Promote Health Equity in the United States; Baciu A, Negussie Y,
Geller A, et al., editors. Communities in Action: Pathways to Health Equity. Washington
(DC): National Academies Press (US); 2017 Jan 11. 2, The State of Health Disparities in
the United States. Available from: https://www.ncbi.nlm.nih.gov/books/NBK425844/
NIH (National Institutes of Health). Health disparities. 2014. [November 2, 2016].
http://www.nhlbi.nih.gov/health/educational/healthdisp.
Pardini, D., White, H.R., & Stouthamer-Loeber, M. (2007). Early adolescent psychopathology as
a predictor of alcohol use disorder by young adulthood. Drug and Alcohol Dependence,
88S: S38-S49.
Parsons, O. A. (1998). Neurocognitive deficits in alcoholics and social drinkers: a continuum?
Alcohol and Clinical Experimental Research, 22:954–61.
Parcesepe, A.M. & Cabassa, L.J. (2013). Public stigma of mental illness in the United States: a
systematic literature review. Adm Policy Ment Health, 40(5): 384-399.
Patrick, M.E., Wightman, P., Schoeni, R.F., & Schulenberg, J.E. (2012). Socioeconomic status
and substance use among young adults: a comparison across constructs and drugs.
Journal Studies on Alcohol and Drugs, 73(5): 772-782.
Polanczyk, G., Silva de Lima, M., Horta, B.L., Biederman, J., & Rohde, L.A. (2007). The
worldwide prevalence of ADHD: a systematic review and meta-regression analysis.
American Journal of Psychiatry, 164(6): 942-948.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

50

Quinn, P. D., Stappenbeck, C. A., & Fromme, K. (2011). Collegiate heavy drinking
prospectively predicts change in sensation seeking and impulsivity. Journal of Abnormal
Psychology, 120(3), 543–556.
Resnick, R.J. (2005). Attention deficit hyperactivity disorder in teens and adults: they don’t all
outgrow it. Journal of Clinical Psychology/In session, 61: 529-533.
Rooney, M., Chronis-Tuscano, A.M., & Huggins, S. (2015). Disinhibition mediates the
relationship between ADHD and problematic alcohol use in college students. Journal of
Attention Disorders, 19(4): 313-327.
Roshani, F., Piri, R., Malek, A., Michel, T.M., & Vafaee, M.S. (2019). Comparison of cognitive
flexibility, appropriate risk-taking and reaction time in individuals with and without adult
ADHD. Psychiatry Research, 1-6.
Rowe, D.C., Stever, C., Giedinghagen, L.N., Gard, J.M.C., Cleveland, H.H., Terris, S.T., Mohr,
J.H., Sherman, S., Abramowitz, A., & Waldman, I.D. (1998). Dopamine DRD4 receptor
polymorphism and attention deficit hyperactivity disorder. Molecular Psychiatry, 3:419426.
Rowland, A.S., Lesene, C.A., & Abramowitz, A.J. (2002). The epidemiology of AttentionDeficit/Hyperactivity Disorder (ADHD): a public health view. Mental Retardation and
Developmental Disabilities Research Reviews, 8(3): 162-170.
Russell, A.E., Ford, T., Williams, R., & Russell, G. (2016). The association between
socioeconomic disadvantage and attention deficit/hyperactivity disorder (ADHD): a
systematic review. Child Psychiatry Human Development, 47: 440-458.
Russell, G., Ford, T., Rosenberg, R., & Kelly, S. (2013). The association of attention deficit
hyperactivity disorder with socioeconomic disadvantage: alternative explanations and
evidence. The Journal of Child Psychology and Psychiatry, 55(5): 436-445.
Sharp, W., Mangalmurti, A., Hall, C., Choudhury, S., & Shaw, P. (2019). Associations between
neighborhood, family factors and symptom change in childhood attention deficit
hyperactivity disorder. Social science & medicine (1982), 112203. Advance online
publication. https://doi.org/10.1016/j.socscimed.2019.02.054
Substance Abuse and Mental Health Services Administration. (2019). Key substance use and
mental health indicators in the United States: Results from the 2018 National Survey on
Drug Use and Health (HHS Publication No. PEP19-5068, NSDUH Series H-54).
Rockville, MD: Center for Behavioral Health Statistics and Quality, Substance Abuse
and Mental Health Services Administration. Retrieved from
https://www.samhsa.gov/data/
Suitt, K.G., Castro, Y., Caetano, R. & Field, C.A. (2015). Predictive utility of alcohol use
disorder symptoms across race/ethnicity. Journal or Substance Abuse Treatment, 56: 6167.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

51

Towne S. D., Jr (2017). Socioeconomic, Geospatial, and Geopolitical Disparities in Access to
Health Care in the US 2011-2015. International journal of environmental research and
public health, 14(6), 573.
Tuithof, M., ten Have, M., van den Brink, W., Vollebergh, W., & de Graaf, R. (2011). The role
of conduct disorder in the association between ADHD and alcohol use (disorder). Results
from the Netherlands Mental Health Survey and Incidence Study-2. Drug and Alcohol
Dependence, 123: 115-121.
Ustun B., Adler L.A., Rudin C., et al. (2017). The World Health Organization Adult Attention
Deficit/Hyperactivity Disorder Self-Report Screening Scale for DSM-5. JAMA
Psychiatry, 74(5):520–527.
van den Berg, A. E., & van den Berg, C. G. (2011). A comparison of children with ADHD in a
natural and built setting. Child: care, health and development, 37(3), 430–439.
Vasilenko, S.A., Evans-Polce, R.J. & Lanza, S.T. (2017). Age trends in rates of substance use
disorders across ages 18-90: Differences by gender and race/ethnicity. Drug and Alcohol
Dependence, 180: 260-264.
Weyandt, L.L., & DuPaul, G.J. (2008). ADHD in college students: developmental findings.
Developmental disabilities research reviews, 14: 311-319.
Weyandt, L.L., Oster,D.R., Gudmundsdottir, B. G., DuPaul, G.J., & Anastopoulos, A.D. (2017).
Neuropsychological functioning in college students with and without ADHD.
Neuropsychology, 31(2): 160-172.
Wheeler, S.M., & Bryant, A.S. (2017). Racial and ethnic disparities in health and health care.
Obstetrics and Gynecology Clinic of North America, 44(1): 1-11.

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE
Appendix A. Adult ADHD Rating Scale v1.1 6-item screener (Kessler et al., 2005)

52

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE
Appendix B: Wender Utah Rating Scale (WURS) ADHD Items (Ward et al., 1993)

53

HEALTH DISPARTIES IN ADHD AND SUBSTANCE USE

54

APPENDIX C. Alcohol Use Disorders Identification Test (AUDIT, Saunders et al., 1993)

