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Abstract: The persistent nature of attention deficit hyperactivity disorder (ADHD) and the role
of behavioral factors in its continuity have been widely documented in the literature. However,
less is known about the role of early family and neuropsychological factors in predicting later
adaptive functioning and quality of life in individuals with ADHD. This study aimed to analyze
the contribution of early family, behavioral, and neuropsychological factors to long-term functional
outcomes in young adults with ADHD. Family (parental mood disorders, family risk index, parenting
stress, coherence), behavioral (oppositionism, inattention, emotional lability, hyperactivity), and
cognitive factors were examined at baseline. Twelve years later, daily life functioning, quality
of life, and executive and behavioral functioning were also evaluated in 61 young adults with a
childhood diagnosis of ADHD. Results revealed significant correlations between most of the family
and behavioral factors at baseline and the long-term functional outcomes. Specifically, multiple
regressions showed that mothers’ depression and laxness predicted later quality of life, executive
functioning, and the hyperactivity index, and mothers’ depression and parenting stress at baseline
also significantly predicted the hyperactivity index. Oppositionism behavior and inhibition were also
significant predictors of the hyperactivity index. Therefore, understanding the family, behavioral,
and neuropsychological factors that can contribute to later quality of life, daily functioning, and
behavioral and executive functions is a particularly critical issue in detecting and planning efficacious
ADHD interventions.

Keywords: ADHD; family; behavior; neuropsychological factors; quality of life; daily functioning;
executive functions; follow-up study

1. Introduction

ADHD is a neurodevelopmental disorder characterized by inappropriate levels of
inattention, impulsivity, and hyperactivity. Although the core symptoms tend to improve
with age, persistence rates in adulthood reach close to 40–50% of the cases [1]. Moreover,
65% of clinically-referred children with ADHD continue to have symptoms as young
adults [2], which adversely affects their social, academic, or occupational functioning and
places a significant burden on the family and society [3]. The negative outcomes are present
in various areas, including poor self-esteem [4] and increased rates of oppositional-defiant
disorder [5,6], antisocial personality disorder [7], depression and anxiety [8,9], substance
use disorders [10], and executive function (EF) deficits [11], among others.

The whole impact of ADHD can be better understood by extending the analysis of
its severity in daily life functioning. The studies included in the systematic review by
Agarwal et al. [12] showed that ADHD is associated with significant, adverse functional
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impairments and poor quality of life (QoL). Subsequent studies have confirmed this
association, detecting greater difficulties in social functioning, couple relationships, work
difficulties, personal finances, mood/temper control, self-organization and planning, and
rule-breaking behavior [13]. The negative impact of ADHD on QoL occurs regardless of
the academic level [14]. Even compared to adults with other psychiatric disorders, the
daily life functioning and QoL of adults with ADHD is more impaired [15].

ADHD is one of the most heritable of psychiatric disorders, with a degree of hered-
itability of around 80% [16], although the gene-environment interaction must be taken into
account in the explanation of its developmental course. Therefore, the analysis of follow-up
studies provides information about childhood cognitive, behavioral, and family factors
that can influence long-term outcomes in individuals with ADHD.

1.1. Family Factors

Based on evidence from longitudinal studies, sociodemographic characteristics, par-
ents’ psychopathology, the parental discipline style, and parenting stress seem to influence
the persistence and course of ADHD. Low income levels, parental education, and family
socioeconomic status [17,18] predict the diagnostic stability of ADHD, and they are po-
tential moderators of the prognosis in young adulthood [19] In addition, socio-economic
disadvantage has an influence on the trajectory of ADHD, determining the level and
growth of emotional and behavioral problems [20]. However, other studies found no
associations between family socioeconomic status and ADHD persistence in adulthood or
late adolescence [21,22].

The parents’ psychopathology, and particularly the mother’s vulnerability to depres-
sion [23], is also an important predictor of ADHD course over time. In a large 11-year
follow-up study, ADHD persistence was associated with severe impairment and psychiatric
comorbidity in children, as well as maternal psychopathology at baseline [24]. In addition
to predicting the persistence of ADHD, the mother’s self-reported depression influences
the later development of conduct disorder symptoms [25].

Childhood ADHD symptoms interact with the parenting discipline style in predicting
externalizing behavior in adolescence and early adulthood. Higher levels of mothers’
authoritarian parenting during childhood have been associated with delinquent behavior
in adolescent girls with higher levels of childhood hyperactivity and impulsivity (H/I)
symptoms [26]. According to a longitudinal study, a child’s age modulates the contribution
of the discipline style and parental involvement to the level of H/I at early and middle
childhood. High parental involvement was related to lower H/I symptoms over time,
but only at early childhood (children aged 5.11). In older children, the levels of H/I only
increased at mid-childhood (children aged 7.8) by exposure to inconsistent discipline,
probably due to a disruption in environmental contingencies [27]. In addition, parental
criticism is associated with different ADHD trajectories, so that the highly persistent
hyperactive group during the transition from childhood to adolescence is more likely to
have parents with high criticism, compared to the other groups with ADHD [28].

Empirical data show that parents of children with ADHD experience high levels of
daily stress [29]. The link between childhood ADHD and externalizing and internalizing
symptoms in adulthood has been found to be mediated by the mother’s stress [30]. Fur-
thermore [31], maternal stress was found to be a risk factor for poor quality of life (QoL) in
children with ADHD. Nevertheless, as the systemic perspective states, the relationships
between the parenting style and ADHD are complex and have a bidirectional effect [32],
so that greater maternal overreactive parenting and stress predicted more child ADHD
symptoms, and, in turn, greater child ADHD symptoms significantly predicted higher
maternal stress and depressive symptoms [33].

1.2. Behavior Problems and Symptom Severity Factors

According to the preschool attention deficit hyperactivity disorder treatment study
(PATS) [34], comorbidity of oppositional defiant disorder (ODD) and/or conduct disorder
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was associated with a 30% higher risk of having an ADHD diagnosis at the six-year follow-
up. It has also been proven that the persistence of the disorder can be predicted by baseline
ADHD severity and ODD severity [35]. Another study [36] analyzed a wide range of
risk factors for negative outcomes at 18 years old, in terms of ADHD symptoms, overall
functioning, and mental health disorders. Childhood predictors included pre/perinatal
factors, child clinical characteristics, and aspects of the family environment. The remarkable
conclusion was that the severity of childhood ADHD symptoms and lower IQ explained
the persistence of the disorder at 18 years of age.

The severity of ADHD symptoms has also shown a negative association with mea-
sures of quality of life (QoL) [37]. It predicted social problems even when controlling
for parenting behavior, the child’s age and sex, and ODD symptoms [38]. Examining an
extensive set of factors, ADHD symptom severity has proven to be the strongest predictor
of adult outcomes, with weaker effects of IQ and household income [22].

1.3. Neurocognitive Factors

A systematic review with 18 studies concluded that persisters and remitters did not
differ on neurocognitive functions, although both groups had worse performance than
controls [39]. More recent studies found the same general tendency. Childhood severity
of ADHD and actigraph movement predicted later outcomes, whereas other cognitive
measures, such as Go/No-Go, Fast Task, and Index of Delay Aversion, did not have
predictive power [19]. The results of a six-year follow-up study [40] showed that early
neurocognitive functioning (working memory and reaction time variability) seemed to
have a small positive influence on ADHD outcomes. Finally, another study [41] broadened
the domains of the predictors by including measures of executive functions, parental stress,
parenting discipline styles, and child psychopathology in the baseline. Two and a half
years later, the children were classified as having persistent, remittent, or contextually
persistent ADHD. The between-group comparison showed that the persistent groups had
significantly more emotional lability and higher parental stress, whereas no differences in
EF baseline measures were found between the persistent and remitted groups.

In summary, the findings of the longitudinal research suggest the involvement of a
variety of factors in the persistence and course of ADHD, including socioeconomic dis-
advantage, parental psychopathology, or an inappropriate disciplinary style, as well as
ADHD severity, psychiatric comorbidities, and, to a lesser degree, EF. However, studies
have mainly used global measures to evaluate the results in the follow-up, rather than
measures from specific domains of socio-personal adaptation. This more specific approach
is essential for establishing specific consequences of ADHD that extend into adulthood.
The aims of the current study, which is part of a longitudinal study following the trajectory
of children with an ADHD diagnosis, were twofold: (1) to examine the association between
early family, cognitive, and behavioral factors and long-term results in general impairment,
EF, ADHD symptoms, and quality of life in individuals with childhood ADHD; and (2)
to explore the contribution of early factors identified as the most significant in predict-
ing general impairment, EF, ADHD symptoms, and quality of life of individuals with
childhood ADHD.

2. Materials and Methods
2.1. Participants

In this follow-up study, the participants were 61 young adults with a childhood
diagnosis of attention deficit hyperactivity disorder (ADHD) drawn from the Spanish
sample of the International Multicenter ADHD Genetics (IMAGE) study, recruited between
2003 and 2006. The clinical diagnosis was performed by neuropediatricians and clinical
psychologists, based on combining information from the Parental Account of Childhood
Symptoms interview and the DSM-IV items on Conners’ parent and teacher questionnaires.
Exclusion criteria included a diagnosis of autism, epilepsy, IQ < 70, or brain disorders [42].
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At baseline, the age range of the 61 children with ADHD was between 6 and 12 years
old (Mean: 8.7). All of them had an intellectual capacity within the parameters of normality
(Mean: 105.9), estimated by the sum of the scale scores for Vocabulary and Block Design
on the Wechsler Intelligence Scale for children-Revised (WISC-R) [43]. In addition, the
presence of psychopathologies in childhood was identified by using the Conners’ rating
Scales-Revised (CRS-R:L) completed by the parents [44]. The findings showed that 95.1% of
the sample manifested cognitive problems of attention, 65.6% oppositionism, 49.2% social
problems, 44.3% emotional disability, and a smaller percentage, 18%, problems with anxiety
and shyness. At baseline, less than 50% of children were receiving psychopharmacological
treatment (44.3%) or psychological treatment (42.6%).

On average, 12 years after baseline, 61 children from the IMAGE Project sample
collaborated in the current follow-up study between 2013 and 2017 (retention rate of
75.31%). According to the parents’ and teachers’ ratings on the DSM-total, there were no
differences in ADHD severity between the 61 children who continued in the follow-up and
the 20 who did not. Specifically, 13 participants could not be located, and seven participants
declined the invitation to attend the evaluations.

The age of the participants ranged from 18 to 24 years. The intellectual level was
within the normal range, evaluated with two subtests of the Wechsler Adult Scale [45]. In
the follow-up, a high percentage of young adults were receiving pharmacological (83%)
and/or psychological treatment (71.1%). According to the information obtained from
Conners’ Adult ADHD Rating Scales (CAARS-Self-rating form) [46], 43.9% of the sample
presented cognitive problems, and a smaller percentage, 17.5%, had emotional lability. In
terms of academic performance, 85.2% of the ADHD participants had repeated at least one
grade during their educational stage. Moreover, 60.6% had completed secondary education,
29.5% primary education, and only 9.8% had completed upper secondary education (high
school) or superior level vocational training.

Among the family characteristics, it should be noted that the average age of both
parents was around 50 years, and 70.5% lived as a couple. The educational level presented
variability: 45.9% had basic studies, 34.4% had studies equivalent to vocational training or
high school, and 19.7% had university studies (See Table 1).

Table 1. Socio-demographic characteristics.

Children Baseline
(n = 61)

Follow Up
(n = 61) Family Characteristics

Age 8.7 (1.9) 18.7 (1.3) Age mother 49.7 (4.3)
IQ 105.9 (16.4) 105.2 (15.8) Age father 53.6 (6.3)

Gender (% Males) 95.1% 95.1% Family structure
Medication (% yes) 44.3% 83% Two parents (%) 70.5

Psychological treatment (% yes) 42.6% 72.1% One parent (%) 29.5
Psychopathology (% T ≥ 63) Educational Level

Oppositionism 65.6% Lower Secondary (%) 45.9
Anxious-shy 18% Upper Secondary (%) 34.4

Social problems 49.2% University studies (%) 19.7
Cognitive problems 95.1% 43.9% Occupational status m (% active) 79.2%
Emotional lability 44.3% 17.5% Occupational status f (% active) 83.1%

Conners’ Global Index 95.1% 41.2%

2.2. Baseline Measures
2.2.1. ADHD Symptoms and Children’s Problem Behaviors

Conners’ Rating Scales—Revised, long version (CRS—R:L) [44]). This instrument has
been validated for children and adolescents between three and 17 years old. It collects
information about ADHD symptomatology and associated disorders, and it has shown
acceptable validity and reliability. There are two versions, one for parents (CPRS-R:L) and
the other for teachers (CTRS-R:L), containing 80 and 59 items, respectively, rated on a
4-point Likert-type scale (0 for never and 3 for very often). Of the 13 scales contained in the
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parents’ version, the scales selected for the present study were oppositionism, the emotional
lability index, and the scales related to the DSM-IV-TR diagnosis of ADHD (inattention
and hyperactivity-impulsivity). From the teachers’ version, only the last three scales were
chosen, which included ADHD criteria according to the DSM-IV-TR. Evidence for the short
form’s internal consistency, test-retest reliability, and factorial validity is provided in the
manual [44].

2.2.2. Family Characteristics

Sociodemographic characteristics. Information was collected through a semi-structured in-
terview about age, gender, marital status (cohabitants/married or single, divorced/widowed),
parents’ education (compulsory school, upper secondary school, or college/university),
place of residence (urban or rural), and maternal reported diagnosis of depression disorder.

Parenting Scale [47]. This 30-item questionnaire measures parents’ dysfunctional
discipline styles by asking about the probability of the parent using specific discipline
strategies in response to the child’s misbehavior. For each item, using a seven-point Likert
scale, the parents have to choose the number that best describes the parenting style used
with their child during the past two months, where 1 indicates a high probability of using
an effective discipline strategy and 7 indicates a high probability of using an ineffective
strategy. The Parenting Scale contains three subscales: Laxness, which includes 11 items
reflecting permissive, inconsistent discipline (“When I say my child can´t do something
. . . I let my child do it anyway”); Over-reactivity, which has 10 items related to displays
of anger, meanness, and irritability (When my child misbehaves . . . I raise my voice or
yell”); and verbosity, which includes seven items about wordy responses to the child
(“I threaten to do things that . . . I’m sure I can carry out”). Both Laxness and Overreactivity
had adequate internal consistency and good test-retest reliability. Verbosity had lower
internal consistency. The scale has adequate reliability (0.84) and discriminates between
parents of clinical and non-clinical children. It correlates with self-report measures of child
behavior, marital discord, and depressive symptoms, and also with observational measures
of dysfunctional discipline and child behavior [47].

Parenting Stress Index (PSI) [48]. This self-report questionnaire, that assesses parenting
stress, includes 101 items rated on a 5-point Likert-type scale. The items on the PSI are
distributed in six subscales that measure the characteristics of the child that make child-
rearing difficult and can be the source of parental stress (distractibility/hyperactivity,
adaptability, reinforces parent, demandingness, mood, acceptability) and seven subscales
that measure characteristics of the parents that can interfere with adequately performing
their parental role (depression, sense of competence, role restriction, isolation, attachment,
health, and spousal support). The PSI provides a score for each variable and a global score
for each domain (child and parent). In addition, it provides a total stress score (Total Stress
Index). The reliability, validity, and normative properties of the PSI are included in the
manual for this test, with internal consistency indices of around 0.90 [48].

Sense of Coherence (SOC) [49]. The SOC questionnaire includes 29 items that capture
three dimensions, namely, manageability, meaningfulness, and comprehensibility, which
are all closely interrelated (e.g., “How often do you feel that there is no meaning to the
things you do every day?”). The items are rated on a seven-point Likert scale, with the
highest scores indicating a high level of sense of coherence. In this study, the SOC total
score was used. The SOC has shown excellent internal consistency (α = 0.88) and evidence
of external validity [50].

2.2.3. Neuropsychological Functions

Four domains of executive functioning were evaluated: verbal memory, visuo-spatial
working memory, attention, and inhibition.

Verbal memory was assessed with the WISC-R Digit-Span Subtest [43], which includes
two parts: Digits Forward primarily taps short-term auditory memory, whereas Digits Back-
ward measures the child’s ability to manipulate verbal information in temporary storage.
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Visuo-spatial working memory was evaluated with the Temporo-Spatial Retrieval
Task (TSRT; [51]), a computerized task consisting of 30 trials organized in two phases. The
first phase involves a stimuli presentation stage in which the child is asked to pay attention
to 12 blue squares distributed randomly on the screen that sequentially change to the color
red. In the second response phase, the squares are again presented on the screen, and
the child must point to them with his/her finger, following the sequence in which they
changed color. Specifically, the score obtained on the delayed recall condition (where a
black screen appears for 1500 msec. between the two phases, increasing the demands on
working memory) was used.

The computerized continuous performance task CPT AX version (CPT-AX) [52] was
applied to evaluate inhibition and attention. On this task, which has a duration of eight
minutes, white capital letters are randomly and successively presented every 600 msec.
(A, B, F, G, H, J, K, N, T, V, X) at the center of the screen on a black background. The child
must respond by pressing the space bar on the computer keyboard as fast as possible
every time he/she sees an X preceded by an A, which occurs 50 times. The inhibition
indicator used consisted of the errors of commission (pressing the space bar when only
the A appears, or only the X, or any other stimulus different from the AX association). The
number of omission errors was used as an index of attention.

2.3. Follow-Up Measures
2.3.1. ADHD Symptoms and Associated Behaviors

Conners’ Adult ADHD Rating Scales, Long Version (CAARS) [46]. This self-rated long
version of the CAARS consists of 66 statements rated on a scale from 0 to 3 (0 for not at all,
never, and 3 for very much, quite frequently). Eight cluster scales are derived from these
items. Three of these scales correspond exactly to the DSM-IV diagnostic criteria for ADHD,
whereas the other five scales index behaviors that have been associated with ADHD but
were not specifically defined in the DSM-IV criteria: Inattentive behaviors; Hyperactive
behaviors; Impulsive/emotional lability; Self-Concept problems; and Conners’ ADHD
Index. T-scores are calculated for each scale based on age and gender. Our study focused
on the ADHD Index scale, with higher scores indicating more severe symptomatology.
Test–retest reliability and validity of the CAARS have been found to be acceptable [46].
Moreover, the α coefficient of 0.85 for the overall ADHD Index subscale in our sample
was adequate.

2.3.2. Quality of Life

The self-report Quality of Life Enjoyment and Satisfaction Questionnaire (Q-LES-
Q) [53] was used to easily obtain sensitive measures of the degree of enjoyment experienced
by individuals in various areas of daily functioning. It contains 93 items that collect
information in the areas of physical health, mood, work, school activities, leisure time
activities, social relationships, and general activities. The general activities scale applied
in our study asks the individual to evaluate, using a five-point Likert scale (from 1 = very
poor to 5 = very good), the satisfaction experienced in 16 different aspects in the past week.
This instrument has high internal consistency (0.88) and convergent validity with social
adjustment (0.72) [54]. In our sample, the internal consistency of the general activities scale
was adequate (α = 0.81).

2.3.3. Functional Impairment

Weiss Functional Impairment Rating Scale Self-report, WFIRS-S [55]. This self-report
instrument includes 69 items rated on a four-point Likert-type scale with responses ranging
from never or not at all to very often or very much. The items cover the subdomains of
family (“Causing fighting in the family”), school, life skills (“Problems managing money”),
self-concept (“Feeling frustrated with yourself”), social activities (“Trouble getting along
with people”), and risk activities (“Breaking or damaging things”). In our study, the work
subscale was not included due to the low number of subjects who were working at the time
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of the evaluation. The psychometric properties of the WFIRS-S, including construct validity,
internal structural validity, and external validity, have been tested in several studies [56,57].
Cronbach’s alpha coefficients obtained for the overall scale have been high (0.91). In the
present study, the α coefficient was 0.85 for the total scale. The α coefficient value for the
rest of the scales ranged from risky activities = 0.81 to life skills = 0.70.

2.3.4. Executive Function

The Behavior Rating Inventory of Executive Functions–Adult version [58], BRIEF-
A, was used to obtain self-reports of cognitive, behavioral, and emotional EF from the
participants in everyday situations. Items on the BRIEF-A are rated on a three-point scale
(never, sometimes, often) and grouped into nine factorial subscales: inhibit, shift, emotional
control, self-monitor, initiate, working memory, planning/organize, task monitor, and
organization of materials. The nine subscales form two separate indexes, the behavioral
regulation index (BRI) and the metacognition index (MI). These indexes form the overall
summary score, the Global Executive Composite (GEC), with higher scores indicating
greater EF impairment in daily life. The BRIEF-A has adequate test–retest reliability
(correlations ranging from 0.82 to 0.94) and internal consistency (α coefficients ranging
from 0.85 to 0.98), as well as convergent and discriminant validity [58]. The α coefficient
for the GEC used in this study was 0.86.

2.4. Procedure

The information about follow-up measures was collected through questionnaires
completed by adult participants with ADHD in an office with optimal conditions in
the School Psychology at the University of Valencia. The assessment was performed by
ADHD experts trained in the administration and rating of the questionnaires used. All the
participants gave their written consent after being informed of the study goals and funding
before beginning the first evaluation session. All procedures were performed following
the ethical standards of the Ethics Committee of the University of Valencia (Procedure
number HI493972644643), according to the principles of the Helsinki Declaration of the
World Medical Association [59].

2.5. Data Analyses

The statistical analyses were performed with the statistical program for the Social Sci-
ences (SPSS), version 24. Preliminary analyses were conducted to examine the distribution
of the variables using the Kolmogorov–Smirnov test; variables that did not show a normal
distribution were transformed using square-root transformation.

Pearson correlations were calculated to examine the relationship between early family,
behavioral, and neuropsychological factors and follow-up functional outcomes such as the
total WFIRS-S, Q-LES-Q, executive functions, and CAARS total index in adults with ADHD.
Finally, multiple linear regression analyses were conducted to test the effect of family factors
(Depression, Educational level, Laxness, Overreactivity, Coherence, and PSI), behavioral
factors (Oppositionism, Emotional lability, Inattention, Hyperactivity-Impulsivity), and
neuropsychological factors on the four functional outcomes: total WFIRS-S, Q-LES-Q,
executive functions, and CAARS total index (dependent variables).

3. Results
3.1. Relationships between Family, Cognitive, and Behavioral Factors and Follow-Up Outcomes

Table 2 shows Pearson correlation analyses between the early family, behavioral,
and neuropsychological factors and the follow-up functional outcomes in ADHD adults.
Specifically, with regard to Family factors, Depression significantly correlated with the
EF-GEC from the BRIEF-A scale (p < 0.001) and the total CAARS index (p < 0.001). Similarly,
Laxness significantly correlated with the total WFIRS (p = 0.007), EF-GEC (p < 0.001),
and the CAARS (p = 0.012). There were also significant correlations between parenting
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coherence and the CAARS (p = 0.013). Finally, the parenting stress index significantly
correlated with quality of life (p = 0.018).

Table 2. Correlations between early family, behavioral, and neuropsychological factors and follow-up functional outcomes
in attention deficit hyperactivity disorder (ADHD) adults.

Early Factors Total WFIRS-S Q-L-Q Total EF-GEC BRIEF CAARS T. Index

Family

Depression 0.061 −0.226 0.338 ** 0.349 **
Educational L 0.090 0.098 0.05 0.149

Laxness 0.312 * −0.115 0.470 ** 0.279 *
Overreactivity 0.182 0.001 0.251 0.207
P. Coherence 0.091 0.094 −0.156 −0.295 *

PSI total 0.180 −0.259 * 0.237 0.233

Behavioral

Oppositionism 0.110 −0.281 * 0.401 ** 0.374 **
E. Lability 0.149 −0.265 * 0.294 * 0.209
Inattention 0.101 −0.216 0.344 ** 0.186

H-I 0.013 −0.205 0.136 0.282 *

Neuropsychological

DIGIT_Direct 0.076 0.176 0.192 0.089
DIGIT_reverse 0.068 −0.09 0.199 0.11

T. Temporo 0.077 −0.091 0.264 * 0.201
CPT Omissions 0.166 0.032 −0.019 0.012

CPT Commission 0.163 0.075 −0.144 −0.238

* p < 0.05, ** p < 0.01; Notes: WFIRS (Weiss Functional Impairment Rating Scale), E. Lability (Emotional Lability), H-I (hyperactiv-
ity/impulsivity), CPT (Continuous Performance Task), EF-GEC (Executive function Global Executive Composite), Q-L-Q (Quality of life),
CAARS T. (Conners’ Adult ADHD Rating Scale Total score), Educational L (Educational level), P. Coherence (parenting coherence), PSI
(Parenting Stress Index).

Based on cognitive/behavioral factors and follow-up functional outcomes in ADHD
adults, results showed that quality of life significantly correlated with oppositionism
(p = 0.003) and emotional lability (p = 0.006). Similarly, the EF-GEC significantly corre-
lated with the following behavioral factors: total oppositionism (p < 0.001), emotional
lability (p = 0.002), and inattention (p < 0.001), and with one neuropsychological variable,
visuo-spatial working memory-Temporo (p = 0.007). There were also significant correla-
tions between the CAARS and oppositionism (p < 0.001) and hyperactivity/impulsivity
(p = 0.006).

3.2. Family, Cognitive, and Behavioral Predictors of Follow-Up Outcomes

Separate multiple regressions were conducted to study whether early family factors
and children’s behavioral/neuropsychological factors were related to different ADHD
adult functional outcomes (see Tables 3–5).

The regression analyses conducted with the family factors indicated that depression
was a significant individual predictor of quality of life (β = −0.37, p = 0.02), total executive
function-EF-GEC (β = 0.43, p < 0.000), and total CAARS (β = 0.53, p < 0.000). The family
factor PSI index was a significant predictor of quality of life (β = −0.37, p = 0.03) and total
CAARS (β = 0.28, p = 0.05). Finally, laxness was a significant individual predictor of total
executive function-EF-GEC (β = 0.41, p = 0.01). All the predictors collectively explained
41% and 39% of the variance in EF-GEC and Total CAARS, respectively (Table 3).

In the case of the behavioral factors, oppositionism was an individual predictor of
Total CAARS (β = 0.39, p = 0.02), explaining 17% of the variance. There was no unique
individual predictor of the EF-GEC, but together the early family factors explained 20% of
its variance (Table 4).

Regarding the neuropsychological factors, DIGIT direct was a significant individual
predictor of Quality of life (β = 0.28, p = 0.05), and CPT commissions were a significant
individual predictor of

Total CAARS (β = −0.32, p = 0.02). All the predictors collectively explained 8% and
13% of the variance in the EF-GEC and Total CAARS, respectively (Table 5).
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Table 3. Multiple regressions for early family factors predicting different adult functional outcomes.

Family Factors Beta t P R R2 F P Beta t P R R2 F P

Total Wfirs 0.31 0.09 0.77 0.59 QLQ 0.48 0.23 2.13 0.06
Depression 0.05 0.31 0.75 −0.37 −2.35 0.02 *

Educational L 0.08 0.47 0.64 0.28 1.78 0.08
Laxness 0.18 1.01 0.31 0.01 0.04 0.97

Overreactivity 0.07 0.43 0.66 −0.02 −0.13 0.90
P. Coherence 0.12 0.69 0.49 0.20 1.20 0.24

PSI total 0.09 0.57 0.57 −0.37 −2.31 0.03 *

EF-GEC 0.64 0.41 5.10 0.000 * T.CAARS 0.62 0.39 4.57 0.001 *
Depression 0.43 3.09 0.00 * 0.53 3.80 0.00 *

Educational L −0.02 −0.13 0.90 −0.02 −0.14 0.89
Laxness 0.41 2.84 0.01 * 0.14 0.94 0.35

Overreactivity 0.08 0.60 0.55 0.16 1.15 0.26
P. Coherence 0.16 0.09 0.28 0.24 1.61 0.11

PSI total 0.18 1.28 0.21 0.28 1.99 0.05 *

* p < 0.05; Notes: WFIRS (Weiss Functional Impairment Rating Scale), Educational L (Educational level), P. Coherence (parenting coherence),
PSI (parenting stress index), EF-GEC (Executive function Global Executive Composite), QLQ (Quality of life), T. CAARS (Total Conners’
Adult ADHD Rating Scale).

Table 4. Multiple regressions for children’s behavioral factors predicting different adult functional outcomes.

Behavioral
Factors Beta t P R R2 F P Beta t P R R2 F P

Total WFIRS 0.25 0.05 0.74 0.56 QLQ 0.32 0.10 1.65 0.17
Oppositionism 0.10 0.55 0.58 −0.12 −0.70 0.48

E. Lability 0.12 0.73 0.46 0.13 0.76 0.45
Inattention 0.19 1.24 0.22 0.08 0.56 0.57

H-I 0.02 0.12 0.90 −0.08 −0.56 0.57

EF-GEC 0.45 0.20 3.55 0.012 * T.CAARS 0.41 0.17 2.92 0.029 *
Oppositionism 0.28 1.63 0.10 0.39 2.25 0.02 *

E. Lability 0.06 0.41 0.68 0.10 0.61 0.54
Inattention 0.24 1.68 0.09 0.05 0.34 0.73

H-I −0.09 −0.66 0.51 0.19 1.41 0.16

* p < 0.05; Notes: E. Lability (Emotional Lability), H-I (hyperactivity/impulsivity), EF-GEC (Executive function Global Executive Composite),
QLQ (Quality of life), T. CAARS (Total Conners’ Adult ADHD Rating Scale.

Table 5. Multiple regressions for children’s neuropsychological factors predicting different adult functional outcomes.

Neuropsychological
Factors Beta t P R R2 F P Beta t P R R2 F P

Total WFIRS 0.21 0.04 0.52 0.75 QLQ 0.28 0.08 1.00 0.42
DIGIT_Direct 0.03 0.24 0.80 0.28 1.96 0.05 *

DIGIT_reverse 0.06 0.38 0.70 −0.20 −1.20 0.23
T. Temporo 0.08 0.61 0.54 −0.10 −0.78 0.43

CPT Omission −0.13 −0.79 0.42 −0.04 −0.26 0.79
CPT Commiss −0.10 −0.72 0.47 0.09 0.63 0.53

EF-GEC 0.36 0.13 1.73 0.14 T.CAARS 0.36 0.13 1.67 0.15
DIGIT_Direct 0.10 0.73 0.46 0.02 0.15 0.87

DIGIT_reverse 0.18 1.09 0.27 0.12 0.73 0.46
T. Temporo 0.22 1.74 0.08 0.18 1.43 0.15

CPT Omission 0.19 1.17 0.24 0.24 1.44 0.15
CPT Commiss −0.17 −1.2 0.21 −0.32 −2.24 0.02 *

* p < 0.05; Notes: CPT (Continuous Performance Task), EF-GEC (Executive function Global Executive Composite), QLQ (Quality of life), T.
CAARS (Total Conners’ Adult ADHD Rating Scale, WFIRS (Weiss Functional Impairment Rating Scale).

4. Discussion

The first aim of the present study was to examine the relationship between early family,
cognitive, and behavioral factors and long-term outcomes of individuals with childhood
ADHD in the areas of EF impairments, ADHD symptoms, and quality of life.

Maternal depression and the discipline style characterized by laxness were found to
be the factors in the family context that had the most significant relationships with the
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functioning outcomes of children with ADHD as young adults. After 12 years, maternal
depression maintained a positive association with ADHD symptoms and a negative associ-
ation with executive functioning. The results of our study not only showed the relationship
between maternal psychopathology and the persistence of ADHD symptoms, as in other
previous studies [24,25], but they also showed an association between maternal depression
and the child’s EF impairments. This finding joins the results of longitudinal studies with
children with typical development, showing that exposure to high maternal depression
symptoms during the child´s early years is associated with lower EF [60,61]. Likewise,
a parenting discipline style of laxness, characterized by behaving in a permissive and in-
consistent way with a tendency to avoid behavioral control or fail to set limits and enforce
rules, is associated with functional impairments, ADHD symptom severity, and worse EF
in adulthood. Other studies [27] have also found that aspects of parental performance that
indicate a lack of involvement and are linked to a permissive parenting style contribute to
the persistence of hyperactivity/inattention symptoms.

Although there are no antecedents in the literature to refer to, parents’ sense of coher-
ence has a negative relationship with ADHD symptoms. Comprehensible, manageable,
and meaningful resources to cope with raising a child with ADHD had a favorable effect
on the evolution of the symptoms of the disorder. By contrast, coinciding with a recent
study [31], our study detected a negative relationship between the parents’ stress during
their offspring’s childhood and the child’s later quality of life in different areas of daily
life, such as health, mood, work, leisure activities, or social relationships. Clearly, the
experiences of exhaustion, anxiety, and helplessness associated with caring for a child
with ADHD provoke high levels of daily stress, eroding the family’s overall quality of
life. However, coinciding with various studies [21,22], the parents’ educational level is
not associated with any of the variables used as outcome measures in ADHD adults. The
homogeneity in the academic status of the participants’ parents might partly explain the
lack of relationship.

In the block of characteristics related to the child’s behavior, the scores on opposition-
ism and emotional lability stand out. Thus, the oppositionist behaviors rated by the parents
in childhood, which are highly comorbid with ADHD, maintained a significant relationship
with three of the four outcome measures 12 years later: the ADHD index, quality of life,
and EF. As in previous longitudinal studies [24,62], our study also supported the significant
relationship between ADHD symptoms and oppositionist behaviors in childhood and the
persistence of ADHD symptoms in adulthood. Another interesting result was the signifi-
cant relationship between the oppositionism of the participants with ADHD in childhood
and lower QoL in adulthood, which indicates that the evolution of ADHD is complicated
by the presence of oppositionist behaviors [63]. Finally, emotional lability, which affects a
representative number of individuals with ADHD [64] and is usually linked to impairments
in most clinical areas [65], showed a significant association with quality of life and overall
EF. The significant role of emotional lability in EF in adulthood would be expected, given
that the EF measures used in our study incorporate aspects of emotional dysregulation in
daily life, including inhibition, shifting, and emotional control, thus focusing the influence
of executive functions on the expression and regulation of emotions.

Our second aim was to use regression analysis to explore the contribution of the most
significant early factors in each block to the prediction of general impairment, EF, ADHD
symptoms, and quality of life in individuals with childhood ADHD. With regard to the
family factors, maternal depression emerged in the models as the most discriminating
variable in the prediction of EF, along with Laxness (R2 = 41%). Moreover, maternal
depression and, to a lesser degree, parenting stress, was the variable with the most weight
in predicting ADHD symptoms (R2 = 39%) and quality of life (R2 = 23%). The main idea
to be highlighted is that characteristics of early home environments, including maternal
depression, a lax discipline style, and parenting stress, were long-term predictors of ADHD
symptom stability, EF impairments, and low quality of life. The effects of the family climate
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variable observed in our results are similar to those identified in previous longitudinal
studies [24,27,31,33,40].

Regarding the behavioral factors, oppositionism during childhood was the strongest
predictor of diagnostic stability, measured with the ADHD Index, explaining 17% of the
variance. As seen in previous studies, childhood oppositionism severity predicted the risk
of adult symptom persistence [34]. Likewise, there was a significant (p = 0.012) predictive
role of the set of variables that includes oppositionism, emotional lability, inattention, and
hyperactivity/impulsivity at baseline in the degree of later EF (R2 = 20%). Therefore, the
role played by all these variables as potential predictors of ADHD outcomes over time is
supported [22,35–38]. Finally, the percentage of variance explained by the neuropsycholog-
ical factors in the four regression analyses carried out was quite small (4% of impairment,
8% of quality of life, and 3% of EF and the ADHD index). Immediate recall and an inhibi-
tion indicator (CPT commissions) stood out, respectively, for their significance in the model
predicting quality of life and ADHD symptoms in adulthood.

Limitations and Practical Implications

There were several limitations of the present study that must be considered. First,
although it is frequent in studies with clinical ADHD samples, we had a small sample
size, which could make it more difficult to identify relationships between the variables of
interest. The probability of Type II errors is greater, and some null findings could therefore
be related to a lack of statistical power. In addition, the participants were mainly males
diagnosed with ADHD combined subtype, and so the results may not be completely
applicable to other presentations of the disorder or to women. Another aspect to consider
is that family factors in Spain may have different characteristics from those in other parts
of the world, due to cultural factors. Moreover, our participants’ families basically came
from middle-low class families with no social marginalization; therefore, our findings may
be more generalizable to the middle class. It is also important to consider the limitations
related to the evaluation method. At baseline, the assessment of neuropsychological factors
would have been more complete if it had included measures of planning, flexibility, and
reaction time. Furthermore, the follow-up assessment was based on self-reports, which
could be affected by social desirability bias. Finally, it should also be taken into account that
the predictive value of the variables included in this study was moderate, which suggests
that other variables are also important.

In spite of its limitations, this research extends the growing body of literature analyzing
factors related to the evolution of ADHD. A recent systematic review of longitudinal
studies on adults with a history of ADHD concluded that the majority of them experience
more educational impairments and lower occupational attainment than their peers with
negative implications in their quality of life [66]. Therefore, one of the important practical
implications stemming from our findings is the need to explore, in educational and clinical
settings, characteristics of the family context that influence the socio-personal adaptation of
adults with a childhood ADHD diagnosis. The experts emphasize that the improvement of
the communication between patients and mental health services and the school personnel
is necessary for an effective ADHD treatment [67]. From a policy perspective, adopting
this measure would require mobilizing community-wide resources.

The influence of maternal depression and parenting stress found in the long-term
evolution of ADHD reveals that the families need support in coping with the many child-
rearing challenges they face. Parent counseling may have a potentially important role
in early ADHD treatment. There is reliable assumption that children with ADHD use
more avoidant-focused coping strategies than parents of typical development children [68].
Therefore, it would be necessary to explore coping mechanisms of such parents in order to
promote positive coping strategies and to help them to identify people who can support
them. Furthermore it would be necessary to help parents to decrease their stress levels,
which are often associated with inadequate discipline styles and scant parental involvement.
An emerging body of research suggests that cognitive restructuring and mindfulness can
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be effective in reducing parenting stress and depression symptoms in mothers of children
with ADHD [69,70]. Therefore, some mindfulness parenting and cognitive restructuring
principles could be applied within the framework of other strategies that have shown
significant benefits, such as behavioral therapy for parents.
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