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Abstract: The aim of the present study was to describe and compare the specific profiles of Attention
Deficit Hyperactivity Disorder (ADHD) and Sluggish Cognitive Tempo (SCT) through the Hybrid
Model of Executive Functioning (HMEF). The total sample of 1049 subjects, aged 6 to 18 years (M =
10.75; SD = 3.20), were classified into a non-pathologic group, an ADHD group and an SCT group,
and assessed using the short version of the Barkley Deficit in Executive Functions Scale for Children
and Adolescents (BDEFS-CA). The results revealed significant differences between the three groups
in all executive domains (non-pathologic < SCT < ADHD). While the ADHD group demonstrated a
consistently high profile of difficulties in each subscale, the SCT group showed an irregular profile
of difficulties, with middle and low scores, depending on the executive function. Although the SCT
group’s score was far away from the ADHD group’s score for Self-Motivation, Emotions Self-Reg-
ulation and Self-Restraint and Inhibition, the two groups’ scores were very close for Time Self-Man-
agement and Self-Organization and Problem Solving. Accordingly, through logistic regression anal-
yses, the SCT group was exclusively related to these last two executive domains; however, the
ADHD group was strongly associated with almost every executive function. The findings suggest
that the short version of the BDEFS-CA discriminates between both disorders, supporting psycho-
pedagogical assessment and differential diagnosis.

Keywords: executive functions; ADHD; SCT; BDEFS-CA; response patterns; sustainable
assessment; differential diagnosis

1. Introduction

Although most of the theoretical models of Executive Functions (EF) propose the ex-
istence of a set of cognitive abilities directly related to organization, planning, anticipation
and task resolution, as well as the inhibition of distractions and the self-regulation of be-
haviour [1-7], at present, it is not easy for experts to agree on a unique definition of Exec-
utive Functioning [8,9]. The controversy surrounding the term EF is discussed by Barkley
[10], who criticizes some of the explanatory models of Executive Functioning, pointing
out its main drawbacks: (1) its failure to specify which psychological processes are directly
involved and (2) its inability to indicate the criteria according to which a particular ability
might be considered executive in nature. Consequently, influenced by other authors
[11,12], Barkley [13] sets out his own concept of EF, defining it as the set of self-directed
activities that an individual employs to modify his/her behaviour with the purpose of
altering the probability of achieving specific outcomes. Accordingly, the author elaborates
the Hybrid Model of Executive Functioning (HMFE), which specifies the four self-
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directed actions necessary to select and maintain both the goals and the steps to achieve
them: (1) verbal working memory, (2) nonverbal working memory, (3) the self-regulation
of arousal, emotion, and motivation, and (4) reconstruction. The controversy regarding
the concept of EF also has repercussions for the existing coherence among its assessment
instruments, causing these tests to be as different from each other as the explanatory mod-
els themselves. This situation is also pointed out by Barkley [10], who criticizes some of
these assessment instruments, providing several arguments that question their internal
validity: (1) not being explicitly designed to assess EF or (2) being based on an incomplete
theoretical model, i.e., not including some of the most relevant psychological processes of
the executive system. Consequently, the author designed the Barkley Deficit in Executive
Functions Scale for Children and Adolescents (BDEFS-CA), an assessment instrument
specifically designed for the assessment of EF and adapted to his own model of executive
functioning. This test is based on five executive domains: (1) Time Self-Management, (2)
Self-Organization and Problem Solving, (3) Self-Restraint and Inhibition, (4) Self-Motiva-
tion and (5) Emotional Self-Regulation.

Both the MHFE and the BDEFS-CA were developed by Barkley [10,13] in the context
of the conceptualization, categorization, assessment and diagnosis of Executive Function-
ing disorders. The most representative is Attention Deficit Hyperactivity Disorder
(ADHD). The disorder’s characteristic symptomatology of inattention, hyperactivity and
impulsivity [14] is related to an executive disorder caused by neurological dysfunctions
of the PFC [15,16]; by contrast, the most controversial disorder of Executive Functioning
is Sluggish Cognitive Tempo (SCT), a descriptive term that is neither formalized to name
a specific disorder nor recognized in standardized medical diagnostic manuals. Although
its etiological origin is under discussion, its characteristic symptomatology of drowsiness,
slowness, confusion, forgetfulness, apathy and lack of motivation [17-19] also appears to
be related to the deregulation of the PFC, disturbances in chemical structures and altera-
tions in brain activity [20,21]. The superficial, yet evident, similarities between SCT and
ADHD are the cause of its long-standing controversy. For many years, the characteristic
symptomatology of SCT has been confused with that of ADHD, considered a kind of At-
tention Deficit Disorder without hyperactivity (ADD) or a subtype of Attention Deficit
Hyperactivity Disorder with Inattention Predominance (ADHD-I). Although the two dis-
orders have a similar prevalence, around 5% of the population [14,22], and overlap with
each other in about 60% of cases [22], some studies present multiple comorbidity distinc-
tions, further linking ADHD to behavioural disorders and relating SCT more closely to
anxiety and depression [23-25]. Recent research shows differences between the two dis-
orders in terms of sociodemographic variables, social impact, academic performance and
executive functioning. Currently, SCT is considered a separate disorder from ADHD by
many authors [18,19,26,27].

Although some articles do not support the executive origin of the difficulties inherent
to SCT [28,29], other reports state that this disorder does present executive impairments
[30-32], although these are not greater than those seen in ADHD [19,33,34]. While ADHD
is associated with severe general problems in executive functioning, SCT is associated
with specific difficulties moderated through specific domains; these difficulties are greater
or milder depending on the executive domain [19,21,30-33].

Executive Function in ADHD and SCT: Similarities and Differences

ADHD presents with difficulties in time management [35] related to impairments in
psychological processes, such as processing speed [35-38]. By contrast, although some
studies relate SCT to processing speed [39—41], not all obtain the same results [28,42-44].
Similarly, ADHD is associated with planning and organization problems [45] Accord-
ingly, SCT also leads to such difficulties [23,46] independently of ADHD [31,32]. How-
ever, while some studies indicate that SCT is associated with significant planning and
organization difficulties similar to those associated with ADHD [47-49], other research
suggests slight differences [20]. Alterations in these EFs seem to be related to problems in
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psychological processes, such as attention [39,40,50,51], particularly in SCT [52], and
working memory [39,40,42,47,53]. However, the processes related to executive dysfunc-
tions in ADHD and SCT appear to be different from each other. Although both disorders
show evidence of alterations in working memory, they seem to differ in their impairment
of sustained attention and processing speed. On the one hand, the main difficulties of
ADHD seem to lie in sustained attention and have an indirect impact on processing speed.
Thus, on some occasions ADHD shows a longer latency time, due to its associated atten-
tion problems, and in other circumstances it leads to a response speed that is much too
high, due to its associated impulsivity. By contrast, SCT manifests with significant slow-
ness in information processing that collaterally impairs sustained attention [54].

Difficulties with inhibitory regulation are one of the most characteristic symptoms of
ADHD [27]. However, although inhibitory control is also altered in SCT, its intensity var-
ies with respect to ADHD. Although some research finds no inhibitory control problems
[32], and other studies even identify superior inhibitory skills [55], most studies claim that
SCT includes deficits in response inhibition [31,40,56-58], although these are not greater
than those seen in ADHD [39,59]. The inhibitory difficulties associated with both disor-
ders do not only seem to differ from each other in their intensity, but also in their modality.
While the inhibitory regulation difficulties in ADHD appear to be behavioural in nature,
leading to its distinctive hyperactivity [60,61], those in SCT appear to be cognitive in na-
ture, leading to its sufferers’ particular tendency to daydream, ruminate and let their mind
wonder [62,63].

ADHD presents emotional and motivational difficulties [64,65]. Similarly, SCT leads
to emotional management difficulties, such as stress and anxiety [29,66], and motivational
difficulties, such as a lack of initiative [31,67]. However, although emotional and motiva-
tional difficulties are characteristic of both disorders, these difficulties are manifested in
different ways. While ADHD is characterized by externalizing symptoms, e.g., of an ag-
gressive nature, SCT is associated with internalizing symptoms, e.g., of a depressive na-
ture [14,22,23].

The debate surrounding Executive Functioning in ADHD and SCT is still open. The
slight similarities between the two disorders and the contradictory results of some re-
search hinder the categorization of SCT as a separate disorder from ADHD. Consequently,
the absence of this disorder in standardized medical diagnostic manuals hinders its de-
tection, assessment and diagnosis, as well as the performance of psychoeducational inter-
vention for individuals suffering from it. However, the consideration of an adequately
grounded theoretical model and the implementation of a specifically designed assessment
instrument of executive functioning, such as the MHFE and Barkley’s BDEFS-CA [10,13],
would make possible not only a greater amount of empirical evidence for the existing
differences between ADHD and CLD, but would also allow the establishment of specific
profiles that would facilitate psychoeducational assessment and differential diagnosis.
For these reasons, the present study has the following objective: to implement the BDEFS-
CA in order to establish and compare patterns of executive response in a non-pathologic
and clinical sample (ADHD and SCT).

2. Materials and Methods
2.1. Participants

The recruited sample consisted of 1121 subjects. However, after 6.42% (n = 72) of the
subjects were excluded due to errors or omissions in their answers or their failure to meet
the age criteria (6 to 18 years of age), the final sample consisted of 1049 subjects (M =10.75;
SD = 3.20) and was classified into three groups.

The first, non-pathologic group, was composed of 82.7% (n = 867) of the total sample.
The analysis of this subsample was carried out by dividing it by sex, males and females,
and categorizing it into age groups: 6 to 8 years, 9 to 11 years, 12 to 14 years and 15 to 18
years, forming eight different groups (Table 1). The Chi-square test for the homogeneity
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of frequencies revealed the absence of statistically significant differences by sex and age
group (x2 = 1.05; p = 0.790). This subsample met the following specific inclusion criteria:
no prior diagnosis with any neurodevelopmental disorder.

Table 1. Distribution of the non-pathologic subsample by sex and age group.

Age Group Total
Sex 6-8 Years 9-11 Years 12-14 Years 15-18 Years
n % n % n % n % n %
Male 127 146 136 157 97 112 60 6.9 420 48.4
Female 148 171 137 158 104 12.0 58 6.7 447 51.6
Total 275 317 273 315 201 232 118 13.6 867 100

The second, ADHD group, was composed of 11.8% (1 =124) of the total sample (Table
2). Again, the frequency homogeneity test revealed the absence of statistically significant
differences between the eight sex and age groups (x?=1.24; p =0.742). This subsample met
the following specific inclusion criteria: a prior ADHD diagnosis. This was carried out by
practitioners from different Child and Adolescent Mental Health Units within the Public
Health System and was based on the clinical criteria of the fifth edition of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-V) [14], in addition to:

e  The presence of symptoms for more than 6 months.

e  The presence of a significant deterioration in academic, emotional or social activity.
e  The absence of a diagnosis of schizophrenia, psychotic disorder, or any other neuro-
developmental disorder, intellectual disability, and/or sensory or motor deficits.

e AnIQ >80 on the fifth edition on the Wechsler Intelligence Scale for Children
(WISC-V).
This subsample also met the following specific exclusion criteria: a comorbid diag-
nosis with SCT.

Table 2. Distribution of the ADHD subsample by sex and age group.

Age Group

Sex 6-8 Years 9-11 Years 12-14 Years 15-18 Years Total
n % n 0/o n o/o n 0/o n 0/o
Male 17 137 29 234 23 185 20 16.1 89 71.8
Female 7 56 14 113 9 7.3 5 4.0 35 28.2
Total 24 194 43 347 32 258 25 20.2 124 100

The third, SCT group, was composed of 5.5% (1 = 58) of the total sample (Table 3).
Once again, the Chi-square test for the homogeneity of frequencies revealed the absence
of statistically significant differences between the eight sex and age groups (x>=0.82; p =
0.844). This subsample met the following specific inclusion criteria: a diagnosis of SCT.
This was carried out by practitioners from different Child and Adolescent Mental Health
Units within the Public Health System. However, the SCT diagnosis, not being recognised
in standardised medical diagnostic manuals, was based on the characteristic sympto-
matology frequently reflected in the scientific literature. Thus, the procedure imple-
mented by Barkley [21] was replicated by retrieving a compilation of symptoms charac-
teristic of SCT based on previous studies [68]: (1) a proneness to daydreaming; (2) trouble
staying alert or awake; (3) mental fogginess or regular confusion; (4) frequent staring; (5)
a spacey appearance, in which the mind seems to be elsewhere, and failures in attention;
(6) lethargy, more tiredness than others; (7) hypoactivity compared to other children; (8)
slow or sluggish movements; (9) failure to understand or process questions or explana-
tions as quickly or as accurately as others; (10) drowsiness or a sleepy appearance; (11)
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apathy or withdrawal, and failure to engage in activities to the same extent as others (12)
self-absorption. These factors were considered, in addition to:
e  The presence of symptoms for more than 6 months.

e The presence of a significant deterioration in academic, emotional or social activity.
e  The absence of a diagnosis of schizophrenia, psychotic disorder, or any other neuro-
developmental disorder, intellectual disability, and/or sensory or motor deficits.

e AnIQ >80 on the fifth edition on the Wechsler Intelligence Scale for Children
(WISC-V).
This subsample also met the following specific exclusion criteria: the receipt of phar-
macological or therapeutic treatment for SCT at the time of the data collection and a
comorbid diagnosis with ADHD.

Table 3. Distribution of the SCT subsample by sex and age group.

Age Group Total
Sex 6-8 Years 9-11 Years 12-14 Years 15-18 Years
n % n % n % n % n %
Male 10 172 13 224 16 276 11 19 50 86.2
Female 2 34 3 5.2 2 3.4 1 1.7 8 13.8
Total 12 207 16 276 18 31.0 12 20.7 58 100

2.2. Instrument

The instrument used was the Brief Version of the Barkley Deficits in Executive Func-
tioning Scale for Children and Adolescents (BDEFS-CA) [10]. This scale evaluates infor-
mation about deficits in the EF of children and adolescents, between 6 and 18 years of age,
in daily life activities and is completed by the child or adolescent’s parents or guardians.
It is composed of 20 items, arranged in five different executive domains: Time Self-Man-
agement (items 1 to 4), Self-Organization and Problem Solving (items 5 to 8), Self-Restraint
and Inhibition (items 9 to 12), Self-Motivation (items 13 to 16) and Emotional Self-Regula-
tion (items 17 to 20); with four response options to assess the frequency in which behav-
ioural alterations occur: never, sometimes, often and very often.

The first subscale, Time Self-Management, assesses the ability to understand the no-
tion of time and, therefore, the ability to plan and complete tasks in order to meet estab-
lished deadlines (example item: “Procrastinates or leaves things until the last minute”).
The second subscale, Self-Organization and Problem Solving, determines the subject’s
processing speed for organizing thoughts and performing actions when unexpected
events arise, as well as their ability to overcome obstacles in various activities (example
item: “Has trouble explaining his/her ideas as well or as quick as others”). The third sub-
scale, Self-Restraint and Inhibition, assesses the aptitude for self-control or self-mastery,
i.e,, the ability to avoid rash decisions, impulsive actions or comments, or risk-taking (ex-
ample item: “Makes impulsive comments”). The fourth subscale, Self-Motivation, anal-
yses the level of consistency and the attitude towards given tasks (example Item: “Takes
short cuts in his/her schoolwork”). Finally, the fifth subscale, Emotional Self-Regulation,
assesses the ability to manage different emotions in the face of different situations, such
as anger, stress, or frustration and the use of concentration to refocus thinking towards
more positive environments, thereby managing to stay in control (example item: “Not
able to be reasonable once he/she is emotional”).

The reliability index, Cronbach’s Alpha, was calculated for the brief version of the
BDEFS-CA. The results reveal that, in this study, the reliability of the instrument was sat-
isfactory both for the total scale score (a = 0.94) and for the subscales of Time Self-Man-
agement (a = 0.86), Self-Organization and Problem Solving (a = 0.91), Self-Restraint and
Inhibition (a = 0.91), Self-Motivation (a = 0.88) and Emotional Self-Regulation (a = 0.89).
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2.3. Procedure

The short version of the BDEFS-CA was translated and digitized by specialist profes-
sionals from the University of Malaga and the University of Alicante. Apart from transla-
tion and digitization, the instrument did not undergo any other modifications. After that,
a pilot study was conducted to verify the internal consistency of this translated and digit-
ized short version of the BDEFS-CA. Once finished, a single evaluation was carried out
through an online questionnaire, via the virtual platform, Google Forms, following the
recommendations of psychoeducational research professionals [69]. This format was cho-
sen because of the current situation of social distancing due to COVID-19. To recruit the
non-pathologic group, the online questionnaire was distributed through social networks
and local media requesting collaboration to participate in the study. To recruit the clinical
sample (ADHD and SCT), a Quick Response Code (QR) was created and placed in the
reception of several psycho-pedagogical offices in Spain. Every subject who accessed these
psycho-pedagogical offices, and who met the criteria for inclusion corroborated by psy-
cho-pedagogical professionals, scanned the QR code and completed the online question-
naire. The questionnaire was administered without a time limit or interruptions, and it
completed by the parents or guardians in the company of the child or adolescent. The
completion period was open from the beginning of December 2020 to the end of January
2021.

2.4. Statistical Analysis

The probabilistic analysis, which was performed using the Statistical Package for the
Social Sciences (SPSS, v.25.0), began with the database debugging. The exploratory anal-
ysis was carried out, duplicated cases were eliminated and inverse items were recoded.
Once this was complete, the statistical analysis continued through the consistent sequenc-
ing of the specific objectives.

Firstly, with the specific objective of establishing patterns of executive functioning
response in the normative and clinical populations (TDAH and SCT), descriptive statistics
were observed. The most appropriate measures of both centralization and dispersion,
mean (M) and standard deviation (SD) were calculated in order to describe the profile of
each subsample. This procedure was performed both for the sum of the four items of each
subscale and for the sum of the twenty items of the total scale.

Subsequently, with the specific objective of comparing the response patterns of exec-
utive functioning in the normative and clinical populations, different probabilistic models
were applied. The Kolmogorov-Smirnov test verified compliance with normality. A Ro-
bust ANOVA with Brown-Forsythe test for single comparisons and the Bonferroni Post
Hoc test for multiple comparisons between the profiles of each subsample were calcu-
lated. However, given that the high sample size may have caused the erroneous detection
of statistically significant differences, Glass’s A and Cohen’s d [70] were included to assess
the effect size: small (0.20 < d < 0.50), moderate (0.51 <d < 0.79) and large (d > 0.80). Again,
this procedure was carried out both for the sum of the four items of each subscale and for
the sum of the twenty items of the total scale.

To analyse the explanatory capacity of the executive functions for the presence or
absence of ADHD and SCT disorders, a Binary Logistic Regression Analysis was per-
formed, using the backward elimination method test based on the Wald Statistic. This
statistical test makes it possible to quantify the predictive capacity of the EF scores on the
diagnosis of a neurodevelopmental disorder related to executive functioning. That is, it
allows the estimation of the probability of the occurrence of an event or outcome, such as
the diagnosis of ADHD or SCT, in the presence of one or more predictors, such as EF
impairment. The probabilistic model is calculated using the Odds Ratio (OR). If the OR is
greater than one, the increase in the independent variable is associated with an increase
in the advantage of the event; however, if the OR is less than one, the increase in the inde-
pendent variable is associated with a decrease in the advantage of the event. The fit of the
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models was analysed by means of the Nagelkerke R? test and the percentages of cases
correctly classified by each model.

3. Results

With the specific objective of establishing the response patterns of executive func-
tioning in the normative and clinical populations (ADHD and SCT), M and SD were ob-
served (Table 4). The M of the non-pathologic group remained below the M of the SCT
group, both in each subscale and in the total scale. Similarly, the M of the SCT group al-
ways remained below the M of the ADHD group, again, both in each subscale and in the
total scale (non-pathologic < SCT < ADHD).

Table 4. Descriptive statistics of each subsample.

Subscales Total Scale

Subsamples Time  Problem Inhibition Motivation Emotion
M SD M SD M SD M SO M SD M SD
11.
Non-pathologic 9.3 3.1 7 28 89 31 8.8 32 84 29 424 9
ADHD 13 25 112 35 134 26 124 27 12 29 621 99
SCT 119 29 101 34 109 29 106 29 94 3 52.9 12'

Note: M = mean; SD = standard deviation.

With the specific objective of comparing the executive functioning response patterns
in the normative and clinical populations (Table Al) (Appendix A), firstly, Robust
ANOVA was employed. This revealed statistically significant differences in the subscales
of Time Self-Management (F = 113.82; p < 0.001), Self-Organization and Problem Solving
(F=98.09; p <0.001), Self-Restraint and Inhibition (F = 149.66; p < 0.001), Self-Motivation
(F=93.83; p <0.001) and Emotional Self-Regulation (F = 82.67; p < 0.001), as well as in the
total scale (F =218.11; p <0.001). Next, the Bonferroni Post Hoc test revealed that the non-
pathologic group showed significantly lower scores in comparison to the clinical groups,
both for each subscale as well as for the total scale (Figures 1 and 2). The effect size (d) of
the differences was moderate (d > 0.50) or large (d > 0.80) in all cases, except the Emotional
Self-Regulation subscale between the group of undiagnosed subjects and the subjects di-
agnosed with SCT, which was small (d = 0.36) The delta indicator (A) of the effect size was
similar in all cases (A = 0.56 — 1.50), except for the Emotional Self-Regulation subscale,
between the group of undiagnosed subjects and the subjects diagnosed with SCT (A =
0.34).

Regarding the comparison of the executive functioning between the clinical popula-
tion, it was found that the ADHD group showed statistically significantly higher scores in
comparison to the SCT group on the subscales of Self-Restraint and Inhibition, Self-Moti-
vation and Emotional Self-Regulation, and on the total scale (Figures 2 and 3). The effect
size (d) of the differences was moderate (d > 0.50) and large (d > 0.80) in these cases. The
delta indicator (A) of the effect size was also similar in these cases (A = 0.62.-1.65)
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Figure 1. Significant differences and their effect size in each subscale between the ADHD group and the non-pathologic
group, and the SCT group and the non-pathologic group.

65
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p<0.001
d=1.80
A=1.65
50
45
I
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non-pathologic

I p<0.001
d=0.91
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p<0.001
d=0.95
NA=0.88
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Figure 2. Error bars on the total scale between the non-pathologic group, the ADHD group and

the SCT group.
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Figure 3. Significant differences and their effect size in each subscale between the ADHD group
and the SCT group.

From the BDEFS-CA subscale scores, two explanatory models were created, one for
the ADHD group and the other for the SCT group. The predictive model for the diagnosis
of ADHD (Table 5) correctly classified 90% of the cases (x2 = 267.88; p <0.001; df = 4) and
presented an adequate adjustment value (Nagelkerke R? = 0.447). The OR indicated that
subjects were more likely to have a diagnosis of ADHD, compared to the non-pathologic
group, as their scores on the BDFES-CA test increased. Specifically, the probability of pre-
senting a diagnosis of ADHD increased by 13% for each unit of score on the ADHD sub-
scale of Emotional Self-Regulation, 15% on Time Self-Management, 21% on Self-Organi-
zation and Problem Solving and 30% on Self-Restraint and Inhibition.

The predictive model for the diagnosis of SCT (Table 5) correctly classified 93.7% of
the cases (x2=59.65; p <0.001; df =2; Nagelkerke R2=0.167). The OR indicated that subjects
were more likely to present a diagnosis of SCT, compared to the non-pathologic group, as
their scores on the BDFES-CA increased. Thus, the probability of presenting a diagnosis
of SCT increased by 16% and 26% for each unit of score on the subscales of Time Self-
Management and Self-Organization and Problem Solving, respectively.

The predictive model for the differential diagnosis between ADHD and SCT groups
(Table 5) correctly classified 76.6% of the cases. (x2=34.56; p <0.001; df = 1046; Nagelkerke
R2? = 0.242). The' OR indicated that the probability of presenting a diagnosis of ADHD,
compared to the SCT group, increased by 18% and 22% for each unit of score on the sub-
scales of Emotional Self-Regulation and Self-Restraint and Inhibition, respectively.

Table 5. Probability of presenting a diagnosis of ADHD or SCT from executive functioning.

Compared

Subscale B S.E. Wald P OR C.L (95%)
Subsamples

Time 014 0050 7488 0.006 115 1.04-1.26
N thologic | Problem 019 0038 24156 <0.001 121 1.12-1.30
On-pathologIc 1 hibition 026 0.053 24440 <0.001 130 1.17-1.44
and ADHD .

Emotion 012 0053 5604 0018 113 1.02-1.26

Constant 945 0704 180.142 <0.001 0.001
N toloni Time 015 0054 7478 0006 116 1.04-1.29
ON-pathoioglc  problem 023  0.049 22081 <0.001 126 1.14-1.38

and SCT
Constant -6.21 0.590 110.941 <0.001 0.002
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Inhibition 0.20 0.08 6.960 0.008 1.22 1.05-1.42
Emotion 0.16 0.07 4976  0.026 1.18 1.02-1.37
Constant -3.52 0.82 18.31 <0.001 0.030

Note: B = coefficient; S.E. = standard error; p = probability; OR = Odds Ratio; I.C. = confidence in-
terval.

ADHD and
SCT

4. Discussion

After establishing and comparing executive functioning response patterns, interest-
ing results were detected. In our study, the information gathered was analysed in different
blocks, considering both the total scale score and the score on each subscale and compar-
ing the three subsamples: (1) the non-pathologic group, (2) the ADHD group and (3) the
SCT group. With regards to the total scale data, statistically significant differences were
observed among the three subsamples. In general, the executive impairment of the ADHD
group was greater than that of the SCT group, and that of the SCT group was greater than
that of the non-pathologic group. This information is in agreement with research imple-
menting the same observation scale in the same subsamples, such as the studies by Bar-
kley [21], Burns and Becker [49] and with other articles that affirm that SCT presents ex-
ecutive impairments [30-32], although these are not greater than those seen in ADHD
[19,33,34].

Comparing the non-pathologic group with both clinical groups (ADHD and SCT)
also showed statistically significant differences in each subscale. The executive dysfunc-
tions of the ADHD group and the STC group were greater than those of the non-patho-
logic group in all executive domains. The results are consistent with the publications of
Barkley [21], Burns and Becker [49]. In this study, where the Standardized Mean Differ-
ence Index [70] was calculated, the effect size varied depending on the subsample and
subscale. While the statistically significant differences between the ADHD group and the
non-pathologic group showed a large effect size in each subscale, the statistically signifi-
cant differences between the SCT group and the non-pathologic group showed small,
moderate and large effect sizes, depending on the executive domain. Comparing the clin-
ical groups with each other, the ADHD group and the SCT group presented statistically
significant differences in some subscales, including Self-Restraint and Inhibition, Self-Mo-
tivation and Emotional Self-Regulation, but not in other executive functions, such as, Time
Self-Management and Self-Organization and Problem Solving. This information suggests
that while ADHD presents mainly generalized difficulties in executive functioning, SCT
shows a mostly irregular impairment, depending on the executive domains directly in-
volved [19,30-34].

4.1. Emotional Self-Regulation and Self-Motivation

Regarding the statistically significant differences between the non-pathologic group
and the SCT group, first, a small effect size was detected in the subscale for Emotional
Self-Regulation and a medium effect size for Self-Motivation. Comparing the clinical
groups (ADHD and SCT) with each other, significant differences were found with a large
effect size for Emotional Self-Regulation and a medium effect size for Self-Motivation. As
in the investigations of Barkley [21], Burns and Becker [49], the emotional and motiva-
tional control problems of the SCT group were statistically lower than those of the ADHD
group, in both cases coming closer to the score of the non-pathologic group. As in Burns
and Becker’s publication [49], emotional and motivational management difficulties were
the least relevant in the SCT group compared to other executive domains.

Although this information corroborates previous observations of the emotional and
motivational management problems of ADHD [64,65], it seems to contradict some of the
theoretical underpinnings of the characteristic symptomatology of SCT. While much of
the scientific literature associates this disorder with emotional management difficulties,
such as the presence of stress and anxiety [29,66], and motivational difficulties, such as
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the lack of initiative [14,67], it seems that the research implementing the BDEFS-CA does
not fairly reflect the magnitude of these problems compared to those of ADHD. However,
to properly interpret these results, it is necessary to correctly understand that, although
both disorders lead to difficulties in emotional and motivational control, these problems
are manifested in different ways. On the one hand, ADHD manifests itself through exter-
nalizing disturbances, e.g., aggressiveness; by contrast, SCT is characterized by internal-
izing difficulties, e.g., depression [14,22,23]. Internalizing symptoms, because of their psy-
chological rather than behavioural nature, are difficult to identify through an observa-
tional scale. For this reason, it is possible that both the results of the present article and the
findings of Barkley [21], Burns and Becker [49] do not adequately demonstrate the extent
of the emotional and motivational management disturbances of SCT compared with those
of ADHD. This evidence was also found through the Binary Logistic Regression analysis,
according to which the Emotional Self-Regulation subscale was related exclusively to the
diagnosis of ADHD, while Self-Motivation was related to neither of the two pathologies.

4.2. Self-Restraint and Inhibition

Secondly, between the non-pathologic group and the SCT group, a moderate effect
size was perceived for the Self-Restraint and Inhibition subscale. Comparing the clinical
groups (ADHD and SCT) with each other, significant differences with a large effect size
were found for Self-Restraint and Inhibition. As in the investigations of Barkley [21],
Burns and Becker [49], while the self-management and inhibition difficulties of the SCT
group were statistically greater than those of the non-pathologic group, those of the
ADHD group were statistically greater than those of the SCT group. These results indicate
that, although SCT features self-management and inhibition problems greater than those
found in the normative population [31,39,40,43,53,56-58], these alterations are more typi-
cal of ADHD [31,39,59,71]. This evidence was also confirmed by the results of the Binary
Logistic Regression analysis, since self-control and inhibition problems were the most ex-
planatory executive factors in the diagnosis of ADHD.

4.3. Time Self-Management, Self-Organization and Problem Solving

Thirdly, between the non-pathologic group and the SCT group, a large effect size was
found for the subscales of Time Self-Management and Self-Organization and Problem
Solving. Comparing the clinical groups (ADHD and SCT) with each other yielded im-
portant findings that complement the results of previous studies. While the study by Bar-
kley [21] revealed statistically significant differences between the ADHD group and the
SCT group on each subscale, the publication by Burns and Becker [49] reported no dispar-
ity in the subscale of Self-Organization and Problem Solving. However, the findings in
this study not only supported the absence of statistically significant differences between
the ADHD group and the SCT group on the subscale of Self-Organization and Problem
Solving perceived by Burns and Becker [49], but they also did not show inequalities in
Time Self-Management. These data suggest that the greatest similarities in executive func-
tioning between ADHD and SCT are in time organization, planning, and problem solving
[48]. In some ways, the Binary Logistic Regression Analysis helped to explain the frequent
complications in the differential diagnosis of ADHD and SCT, as both the subscale of Time
Self-Management and the subscale of Self-Organization and Problem Solving were related
to both disorders in similar percentages.

The temporal problems associated with SCT may correspond to the slowness directly
referred to in the disorder’s proper name [18,72,73], i.e., the slowed thinking and behav-
iour [74] that has led some authors to consider that the etiology of the disorder is an
arousal imbalance [68,75]. The time management difficulties in this disorder may be due
to difficulties in processing speed and latency time. However, although some studies re-
late both variables [39—41], not all obtain the same results [28,42—44], and difficulties in
organization and problem solving may be related to attentional disturbances [39,50] along
with working memory problems [31,39,40,42,53,56-59].
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5. Conclusions

The objective of the present study, which was to establish and compare patterns of
executive response in non-pathologic and clinical samples (ADHD and SCT), successfully
corroborated the existence of two different disorders, each with unique profiles. However,
the findings not only contribute to the scientific literature on ADHD and SCT, but also
offer practical benefits for the professional field. Educational psychologists face the com-
plex obligation of corroborating through credible data the presence or absence of a disor-
der, as well as its possible comorbidities. Therefore, prior to making diagnostic decisions,
it is necessary to carry out a psycho-pedagogical assessment using standardized instru-
ments that facilitate this arduous task. Thus, the brief version of the BDEFS-CA allowed
the detection of significantly different response patterns not only between the non-patho-
logic group and the clinical group (ADHD and SCT), but also between both disorders. The
ADHD group presented a high profile, with a large effect size, in all executive domains,
distinguishing itself especially from the normative population through its inhibitory de-
ficiencies. By contrast, the SCT group demonstrated an irregular profile, which was high
in terms of difficulties in timing, organization and problem solving, but medium and low
in relation to inhibition, emotion and motivation; the subjects in the SCT group were par-
ticularly differentiated from the normative population by their metacognitive problems
and less by their self-regulatory impairments.

In short, the analysis of the results allowed us to affirm that the short version of the
BDEFS-CA scale discriminates adequately between the two disorders. For these reasons,
the implementation of both the MHFE and Barkley’s BDEFS-CA [10,13] is recommended
in order to support the psychoeducational assessment and the differential diagnosis of
ADHD and SCT.

6. Study Limitations and Future Research

It is necessary to remind the reader that, although a pilot study was developed to
confirm the internal validity of the instrument and the reliability index, Cronbach’s Alpha,
successfully revealed its reliability, the short version of the BDEFS-CA is not formally
standardised in the Spanish population. However, the satisfactory results of the present
study encourage the validation of the instrument through future research.
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Appendix A

Table A1. Significant differences and effect sizes between the non-pathologic group and the ADHD and SCT groups.

Subscales
Con;z::e;ie Sub- Time Problem Inhibition Motivatation Emotion Total Scale
P p d p d p d p d p d p d

Non-pathologic
and ADHD
Non-pathologic

<0.001 1.21 <0.001 144 <0.001 151 <0.001 1.14 <0.001 1.25 <0.001 1.80

<0.001 0.86 <0.001 1.08 <0.001 0.67 <0.001 058 0.022 036 <0.001 0.95
and SCT

ADHD and SCT 0.058 040 0.063 031 <0.001 093 0.001 0.67 <0.001 0.87 <0.001 091
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