
SUMMARY
Attention Deficit Hyperactivity Disorder is a diagnosis applied to children

and adults who show serious cognitive problems and behavioral distur-
bances in essential aspects of their life. These problems can be divided into
three characteristic syndromes: impulsive, hyperactive and inattentive. One
of the characteristics of behavior of children with ADHD is oversensitivity,
associated with inappropriate reaction to emotional situations, resulting from
two different sources: incorrect interpretation of the emotions of others, and
high emotional liability. Perception of the emotional aspect of the message
strongly determines the interpretation of the sender's intention towards the
receiver and the sense of the interaction. In our research we wanted to deter-
mine whether pupils with hyperactivity differ from their peers in their percep-
tion of facially and vocally expressed emotions. 

There were 60 participants of the research – 30 pupils with ADHD aged 8-
9 and control group. 

The obtained data show the existence of essential differences in the level
of correct perception of mimic emotion signals between hyperactive children
and control group. The responses from children with ADHD were less pre-
cise, especially when concerning the mimics. The most correctly perceived
were facial and vocal signals of joy and sorrow, although the children with
ADHD had the smallest problem with the recognition of positive emotions. 

This should be taken into consideration when planning the therapy –
rewards, emotions and positive reinforcement seem to be better received by
hyperactive children and can function as directions regulating behavior bet-
ter than penalties.
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INTRODUCTION
Communication is an expression that is used not only in professional liter-

ature, but also in colloquial speech, and so it does not possess any specific
universal definition. According to Griffin (2003), communication can be con-
sidered e.g. 
• in cybernetic tradition – as a flow of information; 
• in semiotic tradition – as a process of sharing meaning through signs; 
• in phenomenological tradition – as experiencing oneself and others by

means of dialogue. 
Whatever definition of communication we accept, it is obvious that com-

munication is a process occurring between individuals in a particular context
and by means of a specific code. Apart from the language code, there are two
more codes which take a significant part in the process of communication:
paralinguistic and nonlinguistic code, often described together as nonverbal
communication (Kaczmarek, 2003). Owing to the nature of various aspects
of paralinguistic code, such as prosody, it is possible to convey a great deal
of information and modify the content of the utterance by means of tone,
pitch, timbre, and accent. Nonlinguistic code comprises several independent
sub-codes connected with expressive movement (mimic, gestures), sensory
information (smell, touch, sight), eye contact, or behavioral matching of the
interlocutors. The role of the nonverbal channels should not be underesti-
mated. There is some research indicating that about 31% of meaning is
assigned to the verbal channel, and the remaining 69% is included in non-
verbal behavior (Głodowski, 1999). Nonverbal channels convey feelings and
emotions more precisely and correctly. The emotional dimension of the mes-
sage is extremely important in the process of communication, because it
often determines the interpretation of the real intention of the sender towards
the receiver (Frank & Ekman, 2004).

Correct recognition of the sender's intention enables the receiver to form
an adequate response to the received message; in order to reply, refer, or
change the subject of the conversation, or to terminate it, the receiver must
know what the interlocutor really has in mind. What he must understand is not
exactly the grammatical sense of the sentence, but the logical sense of the
utterance (contained in the speech acts), which is not necessarily identical.
One's own behavior can often be controlled, so as to react adequately to the
situation and the interlocutor, only when both the verbal and nonverbal infor-
mation in the message is appropriately received (Ekman & O'Sullivan, 2006).

One important indication that correct recognition of the emotional states of
the participants is essential to every social interaction is the fact that this
capability appears very early in ontogenesis – infants at a few months of age
are already able to recognize basic emotions expressed by their parents
(Paschalis et al., 1995), and eight-month-old children are able to regulate
their own behavior regarding the emotions of other people (Mondloch et al.,
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2003). The analysis of infants' reaction to the behavior of adults communi-
cating with them shows that it is the face which is the main transmitter of feel-
ings (Geldart et al., 2002). This is the reason why the notion of face priority
has been developed, because the face is seen as the most important part of
the body involved in transmitting emotions, which means nonverbal commu-
nication (De Haan et al., 2001). Research on children in their first months of
life shows that five-month-old babies can already recognize such emotions
as sorrow or joy, presented by mimicry (Caron, Caron & Myers, 1985), where-
as a syntonic reaction to emotional signals sent by the parents occurs even
earlier, around the third month of life (Haviland & Lelwica, 1987). 

Besides mimicry, the emotional message is sent by means of prosody.
Reactions to the timbre of voice seem to appear in the child's behavior in the
first weeks of his life; infants probably recognize emotions in people's voices
before they are able to recognize different emotional expressions of various
people (Caron, Caron & MacLean, 1988). Adult speech directed to infants is
extremely emotional. According to Milewski (2004), clearly punctuated into-
nation, raising and lowering one's voice, modulation of the melody, play a sig-
nificant role here. The already classic study by Mehrabian (1981) shows that
38% of information about emotions contained in the message can be assign -
ed to vocal signals. As Kelner and Ekman (2005) claim, numerous studies
prove the occurrence of coherent and important links between the expression
of one's face and other emotional signals, although attempts to provide evi-
dence for these links encounter many difficulties.

At the end of the first year of life there takes place a process called social
reference (Brzezińska, 2000), when children begin to make use of informa-
tion about the emotional expression of other people to regulate their own
behavior. In the process of child raising, the most important information used
to assess, correct or reinforce the child's behavior is transmitted to him more
by means of emotional facial expression and voice, than by the linguistic con-
tent of the parent's utterance (Hurme, 2002). Difficulties in reading and react-
ing to emotional information from caregivers are often the cause of conflicts
within the family system or at school.

Children with attention deficit hyperactivity disorder (ADHD) belong to 
a group that is extremely prone to such difficulties (Barkley, 2006). This dis-
turbance is one of the most common neurodevelopmental disorders among
school-age children. It is diagnosed relatively early, most often in early school
age, between the ages of six and nine (Kołakowski et al., 2007). Neverthe -
less, no uniform diagnostic criteria have been established which would allow
an unambiguous diagnosis to be formulated, and the terminology that is used
is also not uniform. When referring to hyperactivity disorder, the most com-
mon term in the literature is ADHD, taken from the classification system
adopted by the American Psychiatric Association - DSM-IV-TR (APA, 2000).
However, the European Union requires diagnosis according to the Inter -
national Classification of Psychic Disorders, ICD-10, prepared by the World
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Health Organization (WHO, 1992), where the notion "hyperkinetic syndrome"
(HKD) is used. Despite the existing differences, the diagnostic criteria in both
classifications are similar: ADHD is a disturbance characterized by difficulties
in concentrating attention, hyperactivity, and impulsiveness, which appear in
a degree hampering the child's functioning or are inconsistent with the child's
development. ADHD is a neurodevelopmental disorder whose symptoms
modify the child's functioning in both behavioral (impulsive and hyperactive
behavior) and cognitive respects (difficulties in concentration of attention and
cognitive functioning), which results in difficulties in the family and school envi -
ronment, and also in relationships with peers (Wolańczyk & Pisula, 2005).

Research on the etiology of ADHD mostly points to a genetic background
for the syndrome. The majority of evidence suggests a relationship between
hyperkinetic disorder and dopamine genes, which, among other things, code
dopamine receptor DR4, (DRD4) on chromosome 11 (sevenfold repetition of
the allele); this defective gene has been found in 30% of healthy persons, but
in 50%-60% of persons with ADHD (Biederman et al., 2002). Moreover, the
application of neuroimaging techniques to cerebral structure and function has
revealed numerous anatomical anomalies and associated specific patterns of
information processing in children with ADHD (Castellanos, 2002). Atypical
data processing also refers to information concerning the emotional state of
the partner in social interaction. Research with the application of neuroimag-
ing techniques shows decreased activity in the medial prefrontal and limbic
(amygdala) brain regions responsible for the recognition of facial emotions in
children with ADHD (Marsh & Williams, 2006). The latest research by
Williams et al. (2008) concerning children with ADHD shows a substantial
decrease in activity in the occipital region already in the early stage of the
perception of facial emotions (120 ms), together with excessive activity con-
nected with structure coding (120-220 ms) and subsequent decrease and
sluggishness of the temporal brain activity that facilitates context processing
(300-400 ms). This explains the high degree of failure in the perception of
other people's emotions, or improper emotional response to situations in per-
sons with brain damage, those afflicted with neurodegenerative diseases,
and those with specific developmental disorders of the nervous system
(Csukly et al., 2008; Pąchalska, 2008).

The inappropriate emotional responses of hyperactive children result from
two different sources: incorrect interpretation of the emotional information
received from others and the childrens' own high emotional lability. One may
speak here of emotional oversensitivity; a relatively small stimulus easily
evokes an extremely powerful emotional reaction, in which the response is
disproportionate to the stimuli and difficult for the child to handle. During dif-
ferential diagnosis attention should be given to the symptoms of depression
characteristic for the behavior of hyperactive children, transitory low mood
and low self-esteem: these are permanent elements of the clinical picture of
a child with ADHD (Wolańczyk & Pisula, 2005). Moreover, childhood depres-
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sion is a disturbance which often accompanies ADHD, or is mistaken for it.
The co-occurrence of depression and ADHD is estimated at 25-30%, where-
as 63% of children with depression fulfill ADHD criteria. Bipolar disorder also
co-exists with hyperactivity, or ADHD may somehow mask a manic disorder
(Barkley, 2006). One's own mood variations definitely influence the percep-
tion of other people's mood.

Inadequate responses to the emotional signals sent by interlocutors addi-
tionally increase the impulsive behavior characteristic for hyperactivity, result-
ing from difficulties in concentrating attention. One of the most essential fac-
tors necessary for the creation of a communicative context is entering into
and maintaining eye contact, which indicates interest and willingness to lis-
ten to the interlocutor. The attention disturbances and impulsivity cause the
child to interrupt eye contact between herself and the other participants in the
conversation, which can be interpreted as unwillingness to participate, or
even as an attempt to break communication (Czaplewska & Kaczorowska-
Bray, 2005). The communication difficulties of hyperactive children also result
from the fact that they are not able to recognize and interpret correctly the
interlocutor's signals (praise or censure of the message, willingness to con-
tinue or change the subject, etc.), which additionally hinders their participa-
tion in the conversation and increases the possibility of misunderstanding.
They have problems in understanding the situation of the interlocutor, to esti-
mate her knowledge and accept her perspective, and consequently they
have problems in selecting expressions which will satisfy the interlocutor
instead of insulting him. Their remarks are often regarded as impolite or even
aggressive, so ADHD is often identified with Oppositional Defiant Disorder or
with Behavior Disorder (Borkowska, 2004). Research into the social func-
tioning of hyperactive children indicates increased demand for contact with
peers. A high level of sociability, understood here as a temperamental fea-
ture, is connected with the search for reinforcement delivered by social inter-
actions, such as the presence of other people, common activity, attention
paid to the individual by others, reciprocal interaction, and initiation of social
contacts. Unfortunately a reduced ability to respect the rules of functioning
within the group, along with impulsive and thoughtless utterances, often
causes children with ADHD to be socially isolated and feel lonely (Lipowska,
2003). Hyperactivity and impulsivity very often evoke aversion and impa-
tience in parents, teachers and peers. Low sensitivity to the para- and non-
linguistic indications contained in a message often causes the literal reading
of transmitted information. Hyperactive children have significant difficulty in
guessing or understanding subtexts: they demand unambiguous and directly
expressed messages. 

Czaplewska & Lipowska, Perception of emotions in children with ADHD.

341



MATERIAL AND METHODS
In our research we set out to answer the question whether hyperactive

pupils differ from their peers in their level of adequacy in reading emotional
signals.

For this purpose we made use of an original experimental method called
Emotion Recognition (Czaplewska, 2002), measuring the interpretation of
emotions presented facially and vocally. The method involves two tasks. In
the first task we presented photographic material containing the faces of men
and women. Children were shown pairs of pictures presenting emotions
expressed facially: sorrow, joy, fear, anger and repulsion. The demonstration was
accompanied by questions, such as: Who is on this picture? What do you think
about these persons? What can they be feeling? How do you feel when you
make such faces? All the children's answers were written down in a question-
naire. In the second task, sound and picture material was used. On CD we
recorded random words such as: butterfly, dog, doll, teddy bear, which were
uttered by a man or a woman in such a way that the tone of their voice expressed
one of the same five emotions: sorrow, anger, fear, repulsion and joy. The child's
task was to listen to the recording and point at a facial picture of one of the five
emotions as presented on the faces of the people in the photos.

The research was conducted on a group of 60 children: a group of 30
ADHD children aged 8-9 years, and a control group matched for age and
gender. The research was done on each child individually, in a classroom at
the child's school.

RESULTS AND DISCUSSION
In the first place we noticed a relatively small proportion of correct identi-

fications of facially expressed emotions among all the children in the study
population (Fig. 1).

Correct answers were those which defined the emotion precisely, where-
as such answers as "he's almost crying, there is something wrong with him,"
were treated as incorrect. The analysis of the results confirm statistically
essential differences (p=0.041) in the general level of identification of facial-
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ly expressed emotions in the two groups. Hyperactive children, when describ-
ing the emotions presented in the pictures, more often than the controls pro-
duced an inaccurate assessment, such as, "no good, seems all right, some-
thing happened"; they seemed to concentrate on the behavior and situation-
al context rather than on the emotion itself. These data are consistent with
conclusions from published research concerning the impact of the disinte-
grating context on the functioning, including cognitive functioning, of hyper-
active children, whose cognitive style is field-dependent and associated with
a tendency to refer to external direct indications, often thoughtlessly (Lipow -
ska & Buliński, 2007). Therefore they more often interpret the verbal mes-
sage literally, without considering the para- and non-linguistic context of the
utterance, e.g. the comment of an irritated parent, "You might as well throw it
on the floor and step on it," is treated as a simple imperative.

That is why it was interesting to follow the occurrence of possible differ-
ences in the perception of particular types of emotions (Fig. 2).

These data point to the existence of essential differences between hyper-
active children and the controls in terms of correct facial recognition of emo-
tional signals, involving all emotions except repulsion. However, the profile is
convergent, i.e. in both groups the same emotions caused the largest diffi-
culties. The results that we obtained are almost entirely consistent with those
obtained by Pelc et al. (2006). The highest percentage of correct identifica-
tions concerned joy and sorrow. These two emotions constitute some kind of
"specification" on the opposite ends of the primary emotional state felt by
newborns, which is satisfaction/dissatisfaction (Oniszczenko, 1998). The ear-
liest emotional reinforcements obtained from parents are connected with
acceptance or non-acceptance of a certain state, and recognition of only 
a general emotional signal evokes the first symptoms indicating that a child
is regulating her own behavior. It seems interesting, but also distressing, that
there was a high discrepancy in the interpretation of joy; it is possible that po sitive
emotions are connected with a lower level of activation than negative ones, so
in the case of hyperactive children the stimulus value for joy will be lower.

Inadequacy in the identification of negative emotions seems to be another
explanation for many social behaviors of children with ADHD. As a conse-
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quence of undesirable behavior on the part of a child, his parents, teachers
and friends react emotionally, and signal this by commenting or sending non-
verbal emotional signals. The problem with immediate reception of the infor-
mation results in the lack of response, and then the child's behavior is adapt-
ed to the requirements. Not having identified early emotional information, 
a child with ADHD flounders far deeper, even intensifying her dissatisfaction,
sorrow, anger and other people's disappointment. Also of concern here is the
large discrepancy between the results of both groups concerning fear recog-
nition. Children with ADHD may respond too late to their peers reacting with
fear to their behavior, which, in the case of peer conflicts, may evoke or inten-
sify their aggressive behavior. Hyperactive children seem to have difficulty in
not only noticing their own mistakes, but also in reading other people's sig-
nals saying that they have made them. 

Recognizing the symptoms of fear and repulsion seems to be difficult for
all the children in the study population, which is consistent with information
from experimental research on both healthy people (Leathers, 2007) and
those with neurological problems (Singh et al., 1998; Kan et al., 2002; Pelc
et al., 2006). Our subjects, when trying to recognize the emotion presented
in the picture, mostly used descriptive expressions, such as sour face/look,
he saw something unpleasant, he ate something bad, ugly, rather than the di -
rect description of an emotion.

The data presented here show that almost 40% of information about the
emotional content of the utterance is transmitted by means of the voice
(Mehrabian, 1981). It is worth observing the efficiency with which hyperactive
children identify vocal emotional signals (Fig. 3). 

First of all, it is interesting that the identification of emotions expressed
vocally was easier for these children (p=0.049) than those expressed only
facially. The prosodic layer of a message conveys information with the use of
the appropriate tone, timbre, audibility, tempo of speech, or accent. Such
variety allows emotional information to be transmitted precisely; therefore,
the regulation function is regarded as one of the main functions of prosody.
Let us then analyze the configuration of correct recognitions of particular
emotions (Fig. 4).
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It is interesting that there appeared no significant differences between the
two groups: hyperactive children seem to draw from vocally expressed emo-
tion as much as the healthy controls (Ruffman et al., 2008). It is a sad con-
clusion that the emotion recognized best by all the children is sorrow, as the
voice and its qualities are those which reveal our real emotions first. Is sor-
row the emotion most often encountered by small children?

The analysis of adults' speech directed to children has revealed a specif-
ic character of transmission. When speaking to an infant we use higher pitch,
we coo, speak more slowly and quietly (Milewski, 2004). Prosody seems to
be a communication channel used already in ontogenesis. Research on
changes in the identification of vocal emotional signals has pointed to re duced
correctness, progressing with age; adults seem to draw more from direct lan-
guage messages (Ruffman et al., 2008). Examining prosody with the use of
fMRI revealed bilateral arousal of the frontal lobes while estimating the emo-
tional states of interlocutors; moreover, in the case of children this activity
occupies a wider area, especially when it involves the perception of sorrow,
which can be connected with the immaturity of the prefronto-limbic connec-
tions in childhood (Wildgruber et al., 2006).

The results presented here seem to confirm a relationship between diffi-
culties and perception of emotional states by children with ADHD, hence their
worse functioning in society. The emotional function of non-verbal communi-
cation is after all connected directly with the regulation of behavior under its
influence. It seems that hyperactive children, reacting inadequately to emo-
tional signals, evoke subsequent, often extreme, emotional behavior in 
others; at the same time they blur or even distort the picture of the situation.

CONCLUSIONS
Attention Deficit Hyperactivity Disorder children, more often than their

peers, encounter problems learning in school; despite usually sufficient skill
levels, their scores are not satisfactory and very often unsteady. The distur-
bances in the concentration of attention which appear here cause the child to
be absent-minded, to disengage from the class, and to be unwilling to under-
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take tasks. Hyperactivity often contributes to obstinate, rebellious and even
destructive behaviors. Because of a deficit in the area of planning, formulat-
ing and self-control, they cannot plan their utterances correctly lexically or
semantically. Slowing the speed of this process considerably retards the flow
of verbal communication, and makes it more susceptible to interference.
Inadequate construction of their own utterances and difficulties in the recep-
tion of other people's messages, both verbal and non-verbal, increase the
tendency to conflict between hyperactive children and their peers and elders.
With regard to their behavior, children with ADHD experience low a socio-
metric position in the peer group.

Nonverbal emotional messages of a negative character should prevent 
a child from acting. The message I am angry sent by a peer or a parent
should stop his behavior. The problem is that such a message may be read
incorrectly. Many children with ADHD have problems with understanding lan-
guage (Czaplewska & Kaczorowska-Bray, 2005). When combined with diffi-
culties in recognizing facial and vocal interpretative directions, the child may
consider the message unimportant. It also cannot be ignored that adult
speakers of Polish, e.g. teachers, relatively often use sarcastic expressions,
such as really?, you've done great, or fantastic etc. At the same time their
facial expression is adequate to the emotion they feel at that moment. In the
light of our research it turns out that such messages may be received as an
incentive to further action by hyperactive children. Adults will treat this as
insubordination, whereas the child will feel more and more lost in a world of
contradictory messages. Moreover, many studies have revealed a significant
inhibition deficit in children with ADHD (Borkowska, 2008) both in the area of
cognitive functioning and social behavior. Referring to the Behavioral In -
hibition System model, Quay (1997) claimed that hyperactive children are
characterized by lower sensitivity to punishment signals and higher reactivity
to rewards. The perspective of possible negative reinforcement does not
seem to result in the inhibition of unwanted behavior. This should be taken into
account when planning the therapeutic process – rewards, emotions and posi -
tive reinforcement seem to be better received by hyperactive children, and they
can be more efficient than penalties as directions regulating behavior.
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