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Theory of mind in children with attention deficit
hyperactivity disorder

Beatriz Coelho, Barbara Mota, Victor Viana, Ana I. Igreja, Linda Candeias, Hélia Rocha,
Diogo Fernandes-da Rocha, Micaela Guardiano

Introduction. Theory of mind (TM) is involved in social cognition, as it evaluates our ability to impute our mental states to
the others in order to predict and explain behaviour. In the literature, it has been noticed that children with attention
deficit hyperactivity disorder (ADHD) show some impairments of TM when compared with children not neurodevelopmental
impaired. Our goal in this study was to compare the TM in two groups: schooler children with normal development and

schooler children with ADHD.

Subjects and methods. A total of 35 children, aged between 6 and 12 years, were recruited: 17 with ADHD and 18 not
neurodevelopmental impaired. TM was evaluated using an assessment method validated for the Portuguese population:
Turtle on the Island-Battery of Assessment of Executive Functions in Children.

Results. We obtained two comparable groups concerning sociodemographic data. There were no significant differences

between the two groups regarding TM.

Conclusion. The TM assessment in Portuguese children did not reveal significant impairment regarding this cognitive skill

in children with ADHD.
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Introduction

Theory of Mind (TM) is a complex neurodevelop-
mental milestone that combines social and cogniti-
ve abilities, usually acquired around 4 to 6 years of
age in children with normal neurocognitive develo-
pment [1]. This competence gives to the individuals
the ability to recognize their own mental states, but
also other people’s mental state by anticipating their
feelings, beliefs, desires, and intentions [2]. This be-
comes even more evident when we have to face a
social context where we must adapt our behaviour
and interactions to others [3].

The evaluation of TM, in childhood, is based on
children’s tales, with a character who has a belief
different from the reality and, therefore, has the
false belief paradigm as a pillar [4,5]. It is expected
that around 4 to 5 years of age, children are able to
successfully perform false belief tasks and that from
6 years onwards they can understand second-order
mental states (i.e., inference made by a child about a
character’s mental state regarding a third character)
[6]. However, we cannot rule out other factors that
may influence the acquisition of these skills, such as
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language, the quality of learning and social interac-
tion, family context and socioeconomic level [7].

The relationship between TM and autism spec-
trum disorder (ASD) is well established, with defi-
cits in these skills clearly recognized in individuals
with the latter [8]. These translate into changes in
focus, eye contact, word’s double meaning, use of
communication, recognition of facial expressions
and affective reciprocity, which ultimately inter-
feres with social interactions.

Recent studies have compared groups of chil-
dren with attention deficit hyperactivity disorder
(ADHD), ASD, and normal neurodevelopment on
cognitive tasks such as TM. Those results con-
firmed the previous known deficits in ASD, but
also demonstrate that children with ADHD per-
forms worse than children in the control group.
Although children with ADHD usually performs
better performance than children with ASD, when
focusing on second-order false belief tasks, it ap-
pears that the results were similar between the two
groups [9-11].

In children with ADHD, impairment of execu-
tive functions has been described [12,13]. The com-
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mon ground between TM and executive function
comes from their shared brain affected areas (fron-
tal lobe), from both influencing the children’s neu-
rodevelopment and having an identical starting age
and, ultimately, from the fact that TM rely to some
extent on behavioural inhibition and working mem-
ory (executive functions).

The main goal of our study was to compare, in
the Portuguese population, the TM of school-aged
children with ADHD to schooler children with nor-
mal development.

Subjects and methods

Participants and procedure

We conducted a cross-sectional observational study.
A total of 35 children were included: 17 children
with ADHD and 18 children with normal neurode-
velopment. Their ages varied from 6 to 12 years. In-
formed consent was collected from all the guard-
ians’ children. The study was submitted and autho-
rized by the Ethics Committee of Centro Hospitalar
Universitario Sdo Jodo. Children with ADHD were
selected from the medical records of Pediatrics
Neurodevelopment Unit of Centro Hospitalar Uni-
versitirio S&o Jodo (all met diagnosis criteria ac-
cording to the Diagnostic and statistical manual of
mental disorders, fifth edition criteria [14], and in
all cases the Conners Rating Scale was applied to
parents and professors). Of the 17 children with
ADHD, only one was not receiving pharmacologi-
cal therapy. The others were medicated with psy-
chostimulants, namely methylphenidate, but their
parents were told to stop the medication on the day
of the evaluation (minimum time from the last dose
of 24 hours). We excluded from our study children
with other co-morbidities such as psychiatric or
neurodevelopmental disorders, cognitive impair-
ment or motor/sensory deficits.

Children included in the control group were re-
cruited through primary care (without any explicit
reference to neurodevelopmental disturbance).

The tests applied were performed under the su-
pervision of a physician and with parents present
(mean evaluation duration was 20-30 minutes).
Considering socio-demographic data, we collected
information about sex, age, and parents’ degree.
Parents were also asked to fill a questionnaire
about educational support, such as speech and oc-
cupational therapies, psychology follow-up and
what educational measures were implemented at
school.

Material

TM was evaluated using the assessment method
validated for the Portuguese population: Turtle on
the Island-Battery of Assessment of Executive Func-
tions in Children (Tartaruga na ilha-Bateria de
Avaliag¢do de Fungées Executivas em Criangas) [15].

This method was developed with the intent to
complement the assessment of executive functions
in the Portuguese population, specifically in the
paediatric setting (which lacked instruments devel-
oped in European Portuguese for this purpose). It is
composed by a set of tests that assesses cognitive
executive functions (verbal fluency, attention, mem-
ory, and planning), emotional executive functions
(TM, irony, and emotional decision) and mixed ex-
ecutive functions (direction). In each test, it is possi-
ble to obtain an independent score and compare
that to the corresponding percentile for age.

Regarding the TM assessment method, this con-
sists of three tests, with different levels of complex-
ity, which are presented in a cartoon format where
the child is invited to follow the sequence of events
and then say what he/she thinks it will happen:

‘At night’ (‘A noite): this is the first test and,
therefore, the least complex. Evaluates the ability to
understand the subject’s point of view (TMO).

“The snack’ (‘O lanche’): this second test assess-
es the ability to understand the point of view of two
subjects simultaneously, common and different
(TM1).

“The snack 2’ (‘O lanche 2’): this is the third test
and the most complex. Assesses the ability to per-
ceive what the subject does or does not know about
what the character knows (TM2).

Example of first test (At night’): comic strip, featu-
ring two little houses in a night setting a penguin
and a turtle. The turtle says goodbye to the pen-
guin and enters the little red house. However, the
turtle moves into the blue house when the penguin
is sleeping. When the next day arrives, the ques-
tion arises “Where is the turtle?” (question wanting
to understand the story and the reality), “Where
does the penguin think the turtle is?” (aiming to
understand the penguin’s perspective), “Where do
you think the penguin will look for the turtle?’ (in-
ference related to the penguin behaviour). This
story is told to the child by simultaneously pointing
to the respective images and asking the questions at
the end.

With the score obtained in the TM evaluation,
we were able to objectify the children’s perfor-
mance and place them in the corresponding devel-
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opment stage and, simultaneously, perceive if each
of them were able to integrate only one perspective
or two crossed perspectives.

Statistical analysis

Statistical analysis was performed using the IBM
SPSS version 27. When applying the Kolmogorov-
Smirnov test, we noticed that the TM-related data
did not follow a normal distribution. For that rea-
son, statistical analysis was performed using non-
parametric tests, namely the Mann-Whitney U
Test. A significance level of p <0.05 was defined.

A descriptive and comparative analysis of the
collected sociodemographic data was carried out.

Results

From table I, we note that the average age in the
ADHD group is 8.9 years and in the control group
is 8.4 years, meaning that there isn’t statistically sig-
nificant difference between them. Regarding the
sex distribution and mother’s education, there isn’t
either a statistically significant difference. Thus, re-
garding sociodemographic data, the two groups are
comparable.

When analysing the results of the different TM
evaluations, the median values (50" percentile)
were considered instead of the mean values [15].
This procedure was adopted because the distribu-
tion of these results does not follow a normal distri-
bution and the median is considered a more robust
index even in situations of small samples [16]. Since
the median values vary according to age groups, to
obtain comparable results at different ages, the per-
centage of the median was calculated for each one
[17]. The mean presented in the results (Table II)
corresponds to the mean of the percentage calcu-
lated to each one. Total TM score refers to the com-
bination of the results in the three tests.

By analysing table II, we concluded that there
aren’t any statistically significant differences be-
tween the two groups. However, we acknowledged
that the control group is, on average, in a higher
percentile, when compared to the ADHD group.

We also compared the performance on each test
and total score regarding the attendance or not of
educational support. We observed that children
with ADHD that have certain educational support
(occupational therapy, psychology follow-up and
school adaptions) does not perform different to the
ones that haven't. However, when we compared
those children with ADHD who have speech thera-
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Table I. Analysis of sociodemographic data of children and mothers.

n (%)

ADHD Control p

Sex

F 5(29.4) 10 (55.6) 0.125

M 12 (70.6) 8 (44.4)
Age (mean) 8.9 8.4 0.317
Mother’s education

Primary school 0 0

sth-gth grade 3(17.6) 3(16.7) 0.801

7th-gth grade 4(23.5) 6(33.3) '

High School 4(23.5) 3(16.7)

University 6 (35.3) 6(33.3)

ADHD: attention deficit hyperactivity disorder; F: female; M: male.

Table 1. Comparison of each test (TMO, TM1 and TM2) and the theory
of mind score (TotalTM) in the different groups.

Mean
p
ADHD Control
T™MO 104.9 120.37 0.405
™1 101.96 120.37 0.207
™2 99.41 m.e7 0.443
TotalTM 102.09 17.47 0.077

ADHD: attention deficit hyperactivity disorder.

py, we find a positive correlation in those who at-
tended and their performance on TM2 test (TM2
percentile). It should also be noted that, although
we did not find any significant differences, the chil-
dren with ADHD who attended occupational ther-
apy performed better than those who did not.

Discussion

The main objective of our study was to compare, in
the Portuguese population, the results of TM in
school-aged children with ADHD to school-aged
children with normal neurodevelopment. Different
from what has being reported so far in the literatu-
re, we did not find any significant differences bet-
ween the two groups.
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Although ADHD and ASD are distinct disor-
ders, it is believed that they are related since they
present similarities in the cognitive and affective
domains, although with characteristic profiles. The
existence of opposite patterns has been studied
since ADHD has more marked deficits in inhibitory
control and children with ASD have increased dif-
ficulties in cognitive flexibility and planning [18].
Furthermore, dysfunction of the frontostriatal sys-
tem has been presented as an aetiology in both dis-
orders, as a factor in social cognition and executive
dysfunction [19,20]. However, we cannot forget
that brain organization also depends on the envi-
ronment that surrounds us, being shaped by family
factors and the social microsystem [19].

As mentioned, it has been shown that children
with ADHD have deficits in some executive func-
tions responsible for self-regulation and inhibitory
control, which translate into deficits in working
memory, emotional regulation, and cognitive flexi-
bility [21]. At the same time, deficits in the social
cognition of these children have been demonstrat-
ed using TM, which appears affected when com-
pared to children with normal neurodevelopment.
Thus, the relationship between executive func-
tions and TM in the context of this disorder is hy-
pothesized. In fact, there are several characteris-
tics that corroborate this relationship, such as the
fact that both are affected in certain neurodevelop-
mental disorders, such as ASD; that self-control
and the ability to understand ‘false-belief” develop
simultaneously; that they share the same neuroana-
tomical areas, such as the frontal lobe; and yet, the
need for behavioural inhibition and working mem-
ory to perform TM tasks [12,21,22].

Some studies have shown that children with
ADHD have early TM skills preserved, but their
deficits in executive functions and their difficulty in
establishing social relationships deprive them of
developing adequate social cognitive skills, causing
deficits in the use of social skills [18,19,23]. In fact,
one study, Mary et al [24], demonstrated that, con-
trolling for inhibition and attention (executive
functions), TM results in children with ADHD
were similar to children with normal neurodevel-
opment, which may indicate a unidirectional rela-
tionship between executive functions and deficits
in TM [24]. This seems to go against some theories
that consider the TM deficit as a secondary and
consequent symptom of executive system dysregu-
lation [12,25,26]. Supporting this hypothesis, it is
known that the administration of psychostimulants
causes changes in the activity of affected areas,
mainly the increase in activation of the frontal cor-

tex, one of the main areas of cognitive control, and,
during tasks that require attention, improves per-
formance by normalizing the right caudate nucleus
[27,28].

Regarding our results, we have two comparable
groups, since no significant differences were dem-
onstrated between age, sex, and mother’s educa-
tion. The analysis of the TM results shows that
there are no significant differences between the two
groups. Despite this, we were able to perceive that
the control group had, on average, better results
than the group with ADHD. In fact, there may be
different reasons for not observing differences,
such as the use of different inclusion and exclusion
criteria; having a small sample; pharmacological
treatment, whose long-term effect we cannot ex-
clude; and, as well, the fact that we have not dis-
criminated the severity of the disorder, since the
literature shows us that severe ADHD is related to
worse performance in the TM [29].

Although most of the studies in this area found
significant differences when comparing children
with ADHD and children with normal neurodevel-
opment, there are studies like ours that did not find
that. In addition to the study mentioned before
[24], Pitzianti et al [30] did not find any significant
differences in TM tasks when comparing children
with drug-naive ADHD and healthy children. Like
our study, this one was limited by its small sample,
with 23 children with ADHD and 20 with normal
neurodevelopment, aged between 7-15 years. How-
ever, these studies demonstrate that, in fact, there
are contradictory results on this subject and that
we cannot conclude with certainty that there are
deficits in TM in children with ADHD [30].

The presence of different inclusion and exclu-
sion criteria may also influence the results. Some
studies excluded controls with a family history of
first-degree ADHD [31,32]; and two studies exclud-
ed children with ADHD who had some type of ther-
apy in social cognition [12] and another one that
excluded children under pharmacological therapy
[32], should also be highlighted.

One of the factors to consider, as mentioned, is
the pharmacological treatment of this disorder. Re-
garding the action of psychostimulants, it was dem-
onstrated that these drugs promote a significant
improvement in executive functions and, therefore,
a better performance in TM [28,33].

Although it is not possible for us to draw conclu-
sions about the impact of different therapies, due to
the small sample size, it is important to reflect on the
impact of cognitive therapies in children with this
disorder. Some studies have shown that cognitive-
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behavioural therapies have a positive effect on ex-
ecutive functions [34]. Other studies have reported
that cognitive therapies help to improve attention
which will have a positive impact on TM [35].

Conclusions

This study is included in a project that intends to
evaluate the TM in children with ADHD compa-
ring them with children with ASD in the Portugue-
se population. In the first phase of our investiga-
tion, no significant differences were found in the
TM assessment when comparing a group of chil-
dren with ADHD to a group of children with nor-
mal neurodevelopment.

In the future, it is important that other studies,
in Portuguese population, include a larger sample
and carry out the assessment prior to the institu-
tion of pharmacological therapy.
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Teoria de la mente en nifios con trastorno por déficit de atencién/hiperactividad

Introduccidn. La teoria de la mente (TM) esta involucrada en la cognicidn social, ya que evalta nuestra capacidad para
atribuir estados mentales a los demas con el fin de predecir y explicar el comportamiento. En la bibliografia, se ha obser-
vado que los nifios con trastorno por déficit de atencién/hiperactividad (TDAH) muestran algunas alteraciones en la TM
en comparacion con los nifios sin problemas de neurodesarrollo. Nuestro objetivo en este estudio fue comparar la TM en
dos grupos: nifios en edad escolar con desarrollo normal y nifios en edad escolar con TDAH.

Sujetos y métodos. Se reclutd a 35 nifios con edades comprendidas entre los 6 y los 12 afios: 17 con TDAH y 18 sin proble-
mas de neurodesarrollo. La TM se evalud utilizando un método de evaluacién validado para la poblacién portuguesa:
Tortuga en la Isla-Bateria de Evaluacién de Funciones Ejecutivas en Nifios.

Resultados. Obtuvimos dos grupos comparables en cuanto a datos sociodemograficos. No hubo diferencias significativas
entre los dos grupos en cuanto a la TM.

Conclusiones. La evaluacion de la TM en nifios portugueses no reveld alteraciones significativas en esta habilidad cogniti-
va en nifios con TDAH.

Palabras clave. Cognicién social. Desarrollo nerocognitivo. Funciones ejecutivas. Nifios. TDAH. Teoria de la mente.
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