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Abstract

Objective: Characterize the early trajectories of financial functioning in adults with history of
childhood ADHD and use these trajectories to project earnings and savings over the lifetime.

Method: Data were drawn from a prospective case-control study (PALS) following participants
with a rigorous diagnosis of ADHD during childhood (A=364) and demographically-matched
controls (A=240) for nearly 20 years. Participants and their parents reported on an array of
financial outcomes when participants were 25 and 30 years old.

Results: At age 30, adults with a history of ADHD exhibited substantially worse outcomes than
controls on most financial indicators, even when they and their parents no longer endorsed any
DSM symptoms of ADHD. Between ages 25 and 30, probands had exhibited considerably slower
growth than controls in positive financial indicators (e.g., monthly income) and substantially less
reduction than controls in indicators of financial dependence (e.g., living with parents), indicating
worsening or sustained deficits on nearly all measures. When earnings trajectories from age 25 to
age 30 were extrapolated using matched Census data, male probands were projected to earn
$1.27m less than controls over their working lifetime, reaching retirement with up to 75% lower
net worth.

Conclusion: The financial deficit of adults with history of childhood ADHD grows across early
adulthood. Projections based on early financial trajectories suggest very large cumulative
differences in earnings and savings. With or without persistence of the DSM symptoms, the adult
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sequela of childhood ADHD can be conceptualized as a chronic condition often requiring
considerable support from others during adulthood.
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Introduction

Approximately 10% of children in the United States (Danielson et al., 2018) have been
diagnosed with Attention Deficit Hyperactivity Disorder (ADHD), a diagnosis characterized
by inattention, impulsivity, and hyperactivity. A growing literature has shown that children
diagnosed with ADHD experience a variety of difficulties in adulthood (Barkley, Murphy, &
Fischer, 2008), with most studies focusing on diagnostic symptomatology (Sibley et al.,
2012), substance use (Molina & Pelham, 2014), and educational and occupational
functioning (Barkley, Fischer, Smallish, & Fletcher, 2006; Kuriyan et al., 2013). Fewer
studies have reported on financial functioning, even though financial independence might be
considered the primary developmental goal of adulthood, just as school completion might be
considered the primary developmental goal of childhood and adolescence. The literature to
date suggests that adults who were diagnosed with ADHD during childhood report lower
income (Hechtman et al., 2016; Klein et al., 2012), have less in savings (Barkley et al.,
2008), and are more likely to receive public assistance (E. B. Owens, Zalecki, Gillette, &
Hinshaw, 2017) or be financially dependent on parents (Altszuler et al., 2016; Biederman et
al., 2012). Thus, poor finances may be one of the most critical and impairing deficits for
adults with a history of ADHD, their parents, and their spouses.

This emergent literature has several limitations. First, all previous studies have examined
financial functioning at a single point in time, leaving it unknown how ADHD-related
deficits evolve over the course of adulthood. On one hand, the gap may shrink as those with
ADHD eventually “catch up” to controls in financial status, consistent with a
conceptualization of ADHD as a developmental delay that slows progression through
important milestones but is eventually overcome. On the other hand, the gap may persist or
even grow, consistent with a conceptualization of ADHD as a chronic, refractory disorder
that confers lasting and potentially cumulative impairment.

Second, no previous study has evaluated the potential cumulative impact of lower income
and savings rates on the accumulation of net worth over the lifespan. Participants in the
ongoing large, prospective cohort studies will not reach retirement age until 20 to 40 years
from now (Altszuler et al., 2016; Barkley et al., 2006; Biederman et al., 2012; Hechtman et
al., 2016; Klein et al., 2012; E. B. Owens et al., 2017), precluding a direct test of this
question in the near future. In the interim, early financial trajectories can be used to
anticipate what will be observed at retirement age and inform the design of data collection
during the intervening years. For example, the U.S. Census Bureau has used a synthetic
approach to provide intermediate estimates of sex, ethnicity, and occupational differences in
earnings over the lifetime without prospectively collecting the 40 years of requisite data
(Day & Newburger, 2002; Julian, 2012; Julian & Kominski, 2011).

J Consult Clin Psychol. Author manuscript; available in PMC 2021 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pelham et al.

Methods

Sample

Page 3

Third, most prior studies have examined a restricted set of just one or two financial
outcomes (e.g., just income) while reporting on outcomes from several different domains.
Yet without understanding participants’ pattern of income, savings, credit, rent, debts, and
dependence on others, it is difficult to appraise their overall financial status (Gordon &
Fabiano, 2019). For example, moderate income might be offset by high debt, or low rates of
dependence on public assistance might be offset by high rates of dependence on family.

Fourth, prior studies have relied almost entirely on self-report of financial status. Because
individuals with ADHD often exhibit a positive illusory bias (Hoza, Pelham, Dobbs, Owens,
& Pillow, 2002; J. S. Owens, Goldfine, Evangelista, Hoza, & Kaiser, 2007; Sibley et al.,
2012, 2017) relying on self-report is likely to underestimate the magnitude of the financial
deficit associated with ADHD.

Finally, the few extensive prior studies of financial outcomes (Altszuler et al., 2016; Barkley
et al., 2008) have not evaluated whether financial impairment is related to the persistence or
desistance of ADHD diagnosis/symptoms. Some children with ADHD will no longer exhibit
DSM symptoms in adulthood (Sibley et al., 2017) and it is unclear whether financial
impairment remains when symptoms have remitted. Recent work (Hechtman et al., 2016; E.
B. Owens et al., 2017) has reported relatively small differences in the occupational outcomes
of adults whose childhood ADHD has desisted and matched comparisons, so the same may
be true of financial outcomes.

The current study addresses the limitations of past literature identified above using data from
the Pittsburgh ADHD Longitudinal Study (PALS), a sample of ADHD children and
demographically-matched controls that has been followed prospectively for nearly twenty
years. Building on our earlier analysis of data from age 25 (Altszuler et al., 2016), in
Analysis 1, we compare probands and controls on a broad array of self-reported and parent-
reported financial indicators at age 30; evaluate whether probands continue to exhibit
financial impairment when ADHD symptoms desist; and test whether proband-control
differences in financial outcomes are explained by reduced educational attainment among
probands. In Analysis 2, we compare probands’ and controls’ trajectories of financial
functioning from age 25 to age 30 to evaluate whether ADHD-related deficits grow, shrink,
or remain constant over time. In Analyses 3 and 4, we combine the PALS data with matched
Census data to create projections of income over the lifespan and net worth at retirement.
Together, these analyses provide the most comprehensive picture to date of the financial
prognosis of adults with a history of childhood ADHD.

PALS has followed a mixed-age sample of children with ADHD (A=364) and children
without ADHD (A=240) for nearly 20 years (Faden et al., 2004; Molina, Sibley, Pedersen, &
Pelham, 2016).

Probands.—All attendees of a summer treatment program for ADHD at the University of
Pittsburgh Medical Center between 1987 and 1996 were re-contacted between 1999 and
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2003 and offered enrollment as probands in the PALS study. 364 of a possible 516 enrolled,
amounting to 71% of the treatment program attendees during this interval. Those that
enrolled exhibited lower average Conduct Disorder symptom ratings (&= 0.30) than those
that did not enroll, but these groups were otherwise similar (Molina et al., 2016).

Participation in the summer treatment program required diagnosis of ADHD per DSM-111-R
or DSM-IV symptom criteria. Ph.D.-level clinicians conducted a semi-structured interview
and reviewed symptom scales completed by teachers and parents in order to confirm the
diagnosis of ADHD. Exclusion criteria included a full scale intelligence quotient below 80, a
history of seizures, neurological disorders, pervasive developmental disorder, schizophrenia,
and/or other psychotic or organic mental disorders (Molina et al., 2016). Other psychiatric
comorbidities (e.g., anxiety disorders) were permitted. 47% met DSM symptom criteria for
Oppositional Defiant Disorder and 36% met symptom criteria for Conduct Disorder.

All probands received treatment for ADHD during childhood, since they were recruited from
attendees of an intensive, 8-week summer treatment program. 90% reported use of stimulant
medication at some time in their lifetime, for an average of 5 years medicated between ages
5 and 25. At age 25, 7% of the sample were taking stimulant medication and 8% were taking
some other psychoactive medication.

Controls.—A demographically-similar control group was recruited between 1999 and
2001 from a variety of sources, including pediatric practices (41%), advertisements in local
newspapers (28%), and local colleges (21%) (Molina et al., 2016). A prospective participant
was offered enrollment if his or her age, sex, race, and level of parent education would
increase the control group’s rolling similarity to the probands on these characteristics. Table
S1 compares baseline characteristics of probands and controls, which are similar except for
probands exhibiting lower intelligence quotients (mean = 101) than controls (mean = 111).
This difference is expected based on past literature (Frazier, Demaree, & Youngstrom, 2004;
Jepsen, Fagerlund, & Mortensen, 2009), and adjusting for intelligence had minimal impact
on findings (see supplement).

Overall sample.—In the overall sample, 89% of children were male. 82% of children
were white, 10% were black, 5% were mixed race, and 1% were Hispanic. These
proportions were broadly representative of the population of Allegheny County,
Pennsylvania (84.3% white, 12.4% black, 1.1% mixed race, 0.9% Hispanic) (U.S. Census
Bureau, 2000). 29% of children were in single parent households. Median parental income
was$64k and at least one parent had graduated college in 55% of families. See prior reports
(Faden et al., 2004; Molina et al., 2016) for further information about the PALS sample. This
report uses data from two follow-up visits: the target age 25 visit (mean=25.2, SD=0.5) and
the target age 30 visit (mean=29.6, SD=0.8). Of relevance to financial outcomes, 18% of
these visits occurred within the Great Recession (i.e., December 2007 to June 2009)—this
proportion was similar in probands and controls. The institutional review board approved all
procedures.
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Finances questionnaire.—Participants and their parents independently completed
questionnaires asking about participants’ earnings, savings, dependence on family or others,
credit cards, debt, and other relevant financial habits. Items included a mix of binary
responses (e.g., “Do you own a home?”), categorical responses (“Mark the interval
indicating how much debt you are in.”), and open-ended responses (“How much money do
you have in savings?”). The self-report form included 28 items and the parent-report form
included 16 items, with some items overlapping across these two forms. Parents did not
report on outcomes of which they were unlikely to have knowledge (e.g., balance of
participant’s savings account). See supplement for more detail about this questionnaire.

DSM symptoms of ADHD.—Some analyses required identifying which probands no
longer met DSM symptom criteria for ADHD as adults (i.e., “desisters™). Both participants
and their parents rated DSM-1V symptoms of ADHD at age 30 via the Adult ADHD Scale
(Barkley, Fischer, Smallish, & Fletcher, 2002), with a symptom counted as endorsed when
rated as occurring “pretty often” or “very often.” Following Hechtman et al. (2016),
probands were classified as desisters when neither they nor their parents endorsed 5 or more
DSM symptoms of either inattention or impulsivity/hyperactivity. Non-missing parent report
was required in order to be classified as a desister. Furthermore, in this report, probands
were classified as complete desisters when they exhibited zero DSM symptoms of ADHD
per both self- and parent-report. 7 2% of probands were classified as desisters (V= 227) and
35% of probands were classified as complete desisters (A= 103).

Educational attainment.—Participants reported educational attainment at the age 25
visit on a six-point ordinal scale with the following categories: no high school diploma (1),
graduated high school or obtained GED (2), some college (3), Associate’s degree (4),
Bachelor’s degree (5), graduate degree (6). Table S2 lists the proportion of probands and
controls in each category.

Analyses were conducted in the R statistical software environment (v3.6.1) (R Core Team,
2019) unless otherwise specified. Self-report of financial outcomes was present for 474
participants at age 25 and for 435 at age 30. Parent-report of financial outcomes was present
for 383 participants at age 25 and for 386 at age 30. Missing data were addressed using
multiple imputation by chained equations (White, Royston, & Wood, 2011) (see
supplement): =604 unless otherwise specified.

Analysis 1: Proband/control differences at age 30.—We compared controls and
probands at age 30 by regressing each financial outcome on a dummy indicator of ADHD
status. Logistic regression was used for binary outcomes and ordinary least squares
regression was used for non-binary outcomes. Next, we checked if these results changed
when comparing controls to just the probands identified as exhibiting desistant (i.e., <5) or
completely desistant (i.e., 0) DSM symptoms of ADHD. Finally, we conducted statistical
mediation analysis (MacKinnon, Fairchild, & Fritz, 2007) to test whether educational
attainment at age 25 mediated the effect of childhood ADHD (i.e., proband vs. control) on
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financial outcomes at age 30. Educational attainment was identified as a potential mediator
because previous analyses have shown that it predicts financial functioning in this sample
(Altszuler et al., 2016). To reduce the number of statistical tests, we fit mediation models for
four key financial outcomes at age 30: monthly income, money in savings, living with
parents/family, and regularly receiving money from parents/family. The latter two outcomes
were combined across informants—if either participant or parent endorsed them, they were
counted as positive. For each outcome, a path analysis model was fit in Mplus (v7.4)
(Muthén & Muthén, 2015) with educational attainment at age 25 mediating the effect of
childhood ADHD (i.e., proband vs. control) on financial outcome at age 30 (Figure S3). The
statistical significance of the indirect effect was evaluated using the joint significance test
(MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002).

Analysis 2: Proband/control differences in change from age 25 to age 30.—We
next tested whether the probands and controls differed in financial trajectory from age 25 to
age 30. For non-binary outcomes, change scores were computed, then regressed on a dummy
indicator of ADHD status and the value of the outcome at age 25 (Kim & Steiner, 2019). For
binary outcomes, each participant contributed two rows to the dataset (one for each age of
data) and the binary outcome was regressed on dummies indicating ADHD status, timepoint,
and the interaction thereof.

Analysis 3: Proband/control differences in projected lifetime income.—
Projections of lifetime income and net worth at retirement were restricted to the white, male
portion of the sample (A=444). This restriction focused results on the comparison of ADHD
and non-ADHD groups (rather, e.g., than effects of child-rearing status on income) and
ensured adequate Census coverage for age, education, and employment strata (see
supplement). We implemented the synthetic work-life earnings approach of Day and
Newburger (2002) using person-level data from the Census’ American Community Survey
(ACS) (Ruggles, Genadek, Goeken, Grover, & Sobek, 2017). The income of PALS
participants was projected in two ways. In Method A, each member of the sample was
assigned the synthetic lifetime income of respondents in the ACS with the same education
and employment status as the PALS participant at age 30. This method treats the probands
and controls as exchangeable within employment and education strata. In Method B, we
relaxed this assumption by estimating how closely the proband and control groups tracked
their Census-projected growth in income from age 25 to age 30, then rescaling future growth
in income based on this correspondence. See supplement for more detail.

Analysis 4: Proband/control differences in projected net worth at retirement.—
Net worth at retirement was also projected in two ways. The first method of projection
(Method A) used data from wave 1 of the 2014 Survey on Income and Program Participation
(SIPP) panel to calculate the mean net worth at ages 65-69 of Americans at different levels
of education. Total net worth was computed in the SIPP using a broad definition of assets,
including savings, equities, bonds, businesses, home equity, real estate, and retirement
accounts. Each member of the PALS sample was assigned the net worth projection created
using respondents in the Census sample with the same education as the PALS participant at
age 30. However, this procedure does not account for known ADHD/control differences in
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employment status (Kuriyan et al., 2013), annual income (Hechtman et al., 2016), or savings
behavior (Barkley et al., 2008). The second method of projection (Method B) addressed
these limitations by combining the more detailed ACS income data with three assumptions:
(a) the savings rate in the control group, (b) the savings rate in the ADHD group, and (c) the
annual return on savings (i.e., interest rate). We projected the group difference in net worth
at retirement across a range of values for these assumptions.

Analysis 1: Proband/Control Differences at Age 30

Table 1 reports financial outcomes at age 30 for the ADHD and control groups. By self-
report, probands were more likely than controls to be unemployed (22% vs. 13%) and living
with parents/family (33% vs. 12%), were earning 37% less per month (mean of ~ $2211 vs.
$3530), and had 66% less money in savings ($3990 vs. $9970). Probands were also
spending less than controls in monthly rent ($490 vs. $852), had fewer credit cards (1.5 vs.
2.7), had been rejected for a credit card more frequently, and were less likely to own a home
(22% vs. 42%).

By parent report, probands were more likely than controls to be living with parents/family
(30% vs. 9%), to be regularly receiving money from parents (23% vs. 8%), to be receiving
financial assistance from a non-parent adult (21% vs. 7%), and to have ever moved back in
with parents after first leaving home (41% vs. 27%). Probands were also more likely than
controls to have ever received emergency funds from parents and had received them more
than twice as often in the past year. Finally, when the same questions were asked of
participants and their parents, probands reported lower rates of financial dependence than
did their parents (Figure 1). There was no such difference among controls.

Controls vs. probands with desistant childhood ADHD.—Follow-up analyses
examined whether the proband/control differences observed above remained significant even
when the probands’ childhood ADHD had desisted. When comparing controls to only the
probands with desistant childhood ADHD (i.e., <5 symptoms), nearly all of the significant
probands/control differences (14 of 17) remained statistically significant (Figure S1). When
comparing controls to only the probands with compl/etely desistant childhood ADHD (i.e., 0
symptoms), several of the significant proband-control differences (8 of 17) remained
statistically significant (e.g., differences on living with parents/family, regularly receiving
money from parents/family, receiving financial assistance from a non-parent adult, and
having less money in savings account). Thus, even probands who no longer met DSM
symptom criteria for ADHD (or exhibited no symptoms whatsoever) showed substantial and
pervasive deficits in financial functioning relative to controls. See Table S3 for financial
outcomes by symptom status and which specific differences remained statistically
significant.

Educational attainment as mediator of proband-control differences in financial
outcomes.—Table S4 reports estimated effects from path analysis models with educational
attainment mediating the effect of childhood ADHD on financial outcomes. The indirect
(i.e., mediated) effect was in the expected direction and statistically significant for all four
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outcomes: monthly income (p <.001), money in savings (p < .001), living with parents/
family (p < .001), and regularly receiving money from parents/family (p < .10). Probands
had lower educational attainment at age 25, which in turn was associated with worse
financial functioning at age 30. The direct effect was in the expected direction for all four
outcomes and statistically significant for three of the four (the exception being money in
savings). Thus, there remained a significant direct effect of childhood ADHD on financial
outcomes at age 30 that was not mediated by educational attainment at age 25.

Analysis 2: Proband/Control Differences in Change from Age 25 to Age 30

Table 1 reports the change in each group from age 25 to age 30. Figure 2 illustrates four key
trends. By self-report, the ADHD group had exhibited a significantly smaller reduction than
the control group in the proportion living with parents or family, dropping from 40% to 33%
(ADHD) versus from 28% to 12% (control). Probands had increased their monthly income
(+$285 vs. +$974), monthly rent (+$103 vs. +$340), and savings (+$1508 vs. +$3722)
significantly less than had controls. Probands had acquired fewer additional credit cards than
had controls and had been rejected for more new credit card applications. Finally, while the
proportion of controls owning a home had increased from 38% to 42%, the proportion of
probands owning a home had decreased from 33% to 22%. By parent report, probands had
exhibited a significantly smaller reduction than controls in the proportion living with
parents/family, and a significantly greater increase than controls in the number of times they
moved back in with parents after first moving out. Probands had also increased the number
of times they received emergency funds from parents in the past year, while the controls
exhibited a slight decrease.

Analysis 3: Proband/Control Differences in Projected Lifetime Income

Projections based on education and employment status at age 30 (Method A) suggested that
males in the control group would earn $1.10m more than those in the ADHD group over
their lifetime ($2.26m vs 3.36m), or 49% more. Examining trajectory from age 25 to age 30,
whereas the controls captured most (80%) of the increase in income expected based on their
education and employment, the probands captured only half (49%) of the expected increase,
displaying flatter income growth than expected (see Figure 3). After rescaling each groups’
projected earnings trajectory accordingly (Method B), the overall deficit associated with
ADHD grew to $1.25m. Controls ($3.06m) were expected to earn 70% more than ADHD
adults ($1.80m) over their lifetime. Figure 4 shows the projected mean income for the
ADHD and control groups across the lifespan.

Analysis 4: Proband/Control Differences in Projected Net Worth at Retirement

Projections based on the Census’ SIPP data (Method A) suggested that male probands would
reach retirement age with a mean net worth 35% lower than that of controls ($410k vs.
$630Kk), reflecting a deficit of $220k. Estimates based on the projected lifetime income
(Method B) accounted for group differences in employment patterns and growth in income,
but required further assumptions. Group differences in projected net worth at retirement
varied greatly as a function of the assumed savings rates and return on investment, ranging
from $70k to $1.45m. Assuming savings rates of 5% in both groups and an annual return on
investment of 7%, the ADHD group was projected to have 40% lower net worth at
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retirement (deficit of $270k). When the savings rate was assumed to be lower in the ADHD
group (i.e., 3% in ADHD group vs. 5% in control group), the ADHD group was projected to
have 64% lower net worth (deficit of $431Kk). Results under other combinations of
assumptions are shown in Table S5 and Figure S2.

Discussion

We used a prospective, longitudinal, case-control design to compare the early trajectories of
financial functioning in (a) persons diagnosed with ADHD during childhood and (b)
demographically-matched controls with no history of ADHD. At age 30, adults with a
history of childhood ADHD showed deficits across almost all financial indicators, including
income, savings, employment status, and dependence on parents and other adults.
Substantial and pervasive deficits were apparent even when probands no longer met DSM
symptom criteria for ADHD (or exhibited no symptoms whatsoever). Moreover, the
magnitude of several key ADHD-related deficits had increased from age 25 to age 30. While
the control group increased income and savings, moved out from parents’ homes, and
transitioned to supporting themselves independently, the ADHD group achieved only small
increases in earnings and savings and sustained their financial dependence on parents,
family, and other adults. Projections of lifetime income suggest that males with childhood
ADHD were expected to earn $1.25m less than controls over the duration of their working
life, reaching retirement with 40-75% lower net worth. Taken together, results suggest a
poor financial prognosis for the clinic-referred children with ADHD that were followed in
this study.

Modal Outcome of Probands at Age 30 was Financial Dependence on Others

The financial status of the ADHD group at age 30 significantly lagged that of the control
group at age 25 (Table 1). Even with five additional years of opportunity for occupational
development, the adults with a history of childhood ADHD were still reporting lower
monthly income, less money in savings, and higher rates of unemployment, living at home,
and regularly receiving financial support from others. Combining across informants, two-
thirds of the probands exhibited some form of financial dependence at age 30 (cf. 30% of
controls). Half were unemployed and/or living with parents (cf. 25%). Nearly half were
regularly receiving money from parents, other adults, and/or the government (cf. 20%).
Moreover, these statistics may obscure reliance on sources not included in our questionnaire
(e.g., spouses, siblings). For example, considering only those in the ADHD group that
remained single at age 30, 76% were living with parents and/or regularly receiving money
from others.

Probands’ reliance on their parents for housing and income at age 30 may be particularly
damaging because parents are nearing retirement age, and thus have fewer resources of their
own to share. Continued care is a common burden for parents of children with autism and
other developmental disabilities, with findings indicating adverse impact on the physical
health, mental health, and finances of parents as these children enter adulthood but remain
dependent (Fujiura, 2010; Lunsky, Tint, Robinson, Gordeyko, & Ouellette-Kuntz, 2014;
Seltzer, Floyd, Song, Greenberg, & Hong, 2011). Our results suggest that children with
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ADHD may be on dependence trajectories like those of children routinely viewed as having
more serious “childhood” developmental disabilities.

Findings should not be mistaken as indicating that a// children with ADHD have poor
financial outcomes. While somewhat arbitrary, suppose that we define a “good enough”
financial outcome at age 30 as (a) being employed full-time, (b) having more than $400 in
savings (i.e., enough to handle an emergency expense; Federal Reserve Board, 2018), and
(c) not being reliant on parents, family, other adults, or welfare programs for regular
financial support. At age 30, 15% of probands met these criteria for a “good enough”
financial outcome (cf. 45% of controls).

Large Financial Deficits Even When DSM Symptoms of ADHD Have Desisted

Unfortunately, even probands who no longer met DSM symptom criteria for ADHD at age
30 still exhibited substantial and pervasive financial deficits relative to controls (Table S3).
In other words, remission of DSM symptoms did not imply remission of impairment. Even
completely-desistant probands still reported significantly lower income than controls ($2704
vs. $3530), had fewer credit cards (2.7 vs. 5.2), and were more likely to be living with
parents (25% vs. 9%) and receiving financial assistance from other adults (19% vs. 7%).
While these individuals no longer exhibited any DSM symptoms of ADHD (by self- and
parent- report), their poor financial outcomes relative to controls make it difficult to argue
they were no longer experiencing the condition (Patterson, 1993). Rather, the DSM
symptoms originally written to identify ADHD in childhood (American Psychiatric
Association, 1980; Conners, 1969) may fail to capture the nature of ADHD-related deficits
in adulthood. Our data show that clinicians should expect residual impairment in a critical
area of life functioning (i.e., personal finances) even when adults with a history of ADHD
and their parents endorse no current DSM symptoms of ADHD whatsoever (Merrill et al.,
2019).

Gap Between Probands and Controls Grows Over Time

Comparison of the age 25 and age 30 data shows that the gap between the ADHD and
control groups is growing as the participants become older. Adults with a history of ADHD
displayed flatter growth than controls in earnings and savings, and sustained (rather than
decreased) financial dependence on parents and others (Figure 2). By age 30, adults with a
history of ADHD were already earning 37% less than controls, a reduction similar to that
associated with serious mental illness (42%; Kessler et al., 2008) and exceeding those
associated with early-onset chronic depression (12—-18%; Berndt et al., 2000) or Post-
Traumatic Stress Disorder (16%; Savoca & Rosenheck, 2000). Projections using the
matched Census data (Figure 4, Method B) suggest that the ADHD-control gap will widen
to an eventual 45% reduction in income at age 50.

We estimated that the probands will reach retirement with mean net worth 40% lower than
that of controls, even when accounting only for differences in education accrued by age 30.
Yet adults with a history of childhood ADHD save a smaller percentage of their salary (3%
vs. 11%; Barkley et al., 2008)) and are less likely to be saving for retirement (29% vs. 55%;
Barkley et al., 2008). Estimates accounting for differences in savings and employment
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patterns suggested the reduction in net worth at retirement is arguably closer to 64%, and
quite plausibly as high as 75%. The combination of reduced earning potential and impulsive,
present-focused financial decision-making (Barkley et al., 2008) seems likely to produce a
high rate of financial difficulties and reliance on others when those with childhood ADHD
reach retirement age.

Assuming a prevalence rate of 8.4% (Danielson et al., 2018), our data suggest that the adult
sequela of childhood ADHD is associated with $301 billion dollars in annual lost income in
the United States (see supplement for back-of-the-envelope calculations). Nonetheless,
analyses have likely underestimated the magnitude of the economic deficit associated with
childhood ADHD. First, ADHD conveys a substantial positive bias in self-evaluation (Hoza
etal., 2002; J. S. Owens et al., 2007; Sibley et al., 2012), and this bias was indeed present in
report of financial dependence (Figure 1). Thus, on financial outcomes for which we did not
obtain parent report (e.g., income, savings), we likely underestimated the ADHD-related
deficit. Second, existing literature suggests that ADHD adults are more likely than controls
to quit or lose their jobs, and hold jobs for a shorter duration of time (Barkley et al., 2006;
Hechtman et al., 2016; Kuriyan et al., 2013). Since our income projections assumed that
employment status was constant beyond age 30, they likely underestimated the ADHD-
related deficit.

Clinical Implications

Taken together, results suggest there is great need for interventions that can improve
financial functioning as children with ADHD reach young adulthood. However, there has
been very little work in this area (Gordon & Fabiano, 2019). Paradigms such as vocational
training, supported employment, and counseling on personal finances (Drake, Skinner,
Bond, & Goldman, 2009; Marshall et al., 2014; Wehman, Chan, Ditchman, & Kang, 2014)
may be of use in developing clinical approaches that can help those with ADHD increase
income and savings, improve personal finance habits, and reduce dependence on parents,
other adults, and public assistance.

In addition, mediation analyses suggested that lower educational attainment may be a key
mechanism driving ADHD-related deficits in long-term financial functioning. Probands
were more likely to have dropped out of high school (9% vs. 1%) and less likely to have
completed a Bachelor’s degree (14% vs. 53%), two educational milestones that are
associated with significant increases in earnings (Day & Newburger, 2002). Thus,
educational supports and interventions that can help those with ADHD attain these
milestones may be an important means of improving long-term financial outcomes (Evans,
Langberg, Egan, & Molitor, 2014; Sibley, Kuriyan, Evans, Waxmonsky, & Smith, 2014).
Unfortunately, educational supports for children with ADHD tend to decrease in intensity as
they grow older, even as dropout is becoming a more salient possibility (e.g., Wagner,
Marder, & Blackorby, 2002).

Strengths and Limitations

This is the first prospective study of the financial outcomes of childhood ADHD to
characterize how the deficits associated with ADHD evolve over time. It is also the first
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study to use early financial trajectories to project net worth at retirement. Our sample size is
2-4 times larger than all prior longitudinal studies except the MTA (Hechtman et al., 2016),

our inclusion of parent report is the most extensive to date, and our mean age of follow-up is
older than all but one previous study (Klein et al., 2012).

Generalizability of findings may be limited by the sample, which consisted of children with
ADHD from treatment-seeking, primarily Caucasian families from a single geographic
region. These limitations are endemic to the existing prospective, longitudinal studies with a
large cohort of DSM-diagnosed children with ADHD (Barkley et al., 2006; Biederman et al.,
2012; Hechtman et al., 2016; Klein et al., 2012; E. B. Owens et al., 2017). Relative to
community samples, clinic-referred samples like PALS may (a) exaggerate proband-control
differences if families of children with more severe ADHD are more likely to present for
treatment or (b) attenuate proband-control differences due to exclusion criteria (e.g.,
intelligence quotient below 80). While participants were recruited from a single geographic
region, the only comparable study that has included children recruited in multiple
geographical regions (i.e., the Multimodal Treatment of ADHD Study) has generally failed
to find that results vary by site (e.g., Molina et al., 2009). Especially reassuring is that one of
these sites was at Pittsburgh, the same location of the PALS sample. Nonetheless, we
emphasize that the current results are most justifiably generalized to Caucasian boys with
ADHD. Generalizability is also stronger when focusing on the re/ative financial functioning
of probands and controls (e.g., ratio of incomes) since participants’ absolute level of
financial functioning may be in part driven by economic conditions in Western
Pennsylvania.

In addition, the use of a case-control design limits causal inference. While controls were
recruited to match the probands in age, sex, race, and level of parent education, they could
not be equated on all features. A portion of the difference in outcome between probands and
controls might be caused by differences in factors besides ADHD (Rothman, Greenland, &
Lash, 2008), such as psychiatric comorbidities in childhood or adulthood (e.g., SUD, CD).
While it is conceptually difficult to separate the effects of related forms of psychopathology
(Meehl, 1971; Miller & Chapman, 2001), we emphasize the need for caution in attributing
the observed differences solely to ADHD. Similarly, mediation analyses were correlational
—the apparent relation between educational attainment and financial outcomes could be
driven by other factors (Valente, Pelham 111, Smyth, & MacKinnon, 2017).

Additional limitations stem from the measurement of financial outcomes. We did not have
access to objective financial records (e.g., tax returns, credit reports, bank statements) that
could overcome the positive bias of participants with ADHD’ self-report, produce more
accurate income and net worth projections, and reduce our dependence on modeling
assumptions. More frequent data collection (e.g., several waves per year) with more granular
measures (e.g., expenses separated by spending category, job application behavior among
the unemployed, planfulness in money management) would shed light on the specific
mechanisms contributing to probands’ poor financial functioning and facilitate the design of
supportive interventions (Gordon & Fabiano, 2019).
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The financial prognosis of those diagnosed with ADHD during childhood is poor, with the
modal outcome at age 30 being dependence on others. Trajectories from age 25 to age 30
indicate sustained or growing deficits relative to controls on nearly all financial measures,
suggesting that as participants in the prospective cohort studies grow older, an increasingly
negative picture will emerge. Just as children with ADHD may take longer than peers to
reach developmental milestones such as staying seated in the classroom, adults with a
history of ADHD may take longer than peers to reach financial independence. Interventions
for teens and young adults should focus on the development of functional life skills (e.g.,
with vocational training) rather than just the reduction of DSM symptoms, since substantial
deficits were present even for those adults whose symptoms had apparently remitted. The
literatures on developmental delay or serious mental illness have long regarded vocational
training and support as a primary component of effective treatment of young adults (Burns et
al., 2007; Campbell, Bond, & Drake, 2011; Moore & Schelling, 2015; Wehman et al., 2014).
Our results suggest that ADHD should likewise be conceptualized as a chronic condition
often requiring considerable, potentially lifelong support from others (e.g., family, spouses,
social service agencies). Parents may benefit from being informed of this prognosis and its
implications for their own financial planning (Zhao et al., 2019).
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Public Health Significance:

This study underscores the need for clinical interventions that can improve the financial
outcomes of children with ADHD in adulthood. Left unaddressed, ADHD-related deficits
in financial functioning incur substantial burden to the afflicted, their families, and social
welfare programs.
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Figure 1. Self-Report and Parent-Report Were Discrepant for Probands but not Controls
Note. Four binary financial status indicators were reported by both participants and their

parents. On more subjective indicators (cf. living with parents), adults with a history of
childhood ADHD (left panel) provide more positive report than do their parents. No such
gap is observed for control adults (right panel).
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Figure 2. Probands and Controls Diverged between Age 25 and Age 30
Note. 95% confidence intervals about the means were constructed using nonparametric

bootstrap resampling (5000 resamples). Dollar amounts in 2018 USD. Based on available

data for each group at each age.
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Figure 3. Male Probands Captured Only Half of Projected Increasein Incomefrom Age 25 to
Age 30
Note. Solid lines indicate actual growth in income observed in PALS data, and dotted lines

indicate projected growth in income based on Census data. Male probands increased their
income from age 25 to age 30 substantially less than expected, capturing only 49% of
anticipated gains in income (i.e., only the shaded part of triangle beneath dotted red line). In
contrast, male controls captured most of anticipated gains in income (i.e., the shaded part of
triangle beneath dotted blue line). Census projections are based on employment status and
education of participants at age 25. Performance relative to Census projections must be
interpreted with geographical and secular effects in mind (i.e., participants were seeking
work in the Western Pennsylvania economy, and the mean age of participants at start of
Great Recession was 25.3; see supplement for further discussion).
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Figure 4. Projected Income of Control and Proband Males Across L ifespan
Note. Based on individuals in Census data matched to ADHD and control groups on

employment status and education at age 30. Left panel (Method A) shows estimates treating
ADHD and control adults as exchangeable, conditional on education and employment. Right
panel (Method B) shows estimates that rescale projections based on the observed degree to
which ADHD and control groups tracked their Census projections between ages 25 and 30.
Curves in right panel are lower than curves in right panel since both groups underperformed

Census projections between ages 25 and 30 (see Figure 3).
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