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A b s t r a c t
Nowadays, psychotherapy represents a modern treatment method, frequently and successfully used both in an in-

patient and also out-patient psychiatric practice. Its clinical use is found mainly in a treatment of anxiety and depressi-
ve disorders. Individual forms of psychotherapeutic interventions differ as in their indications, techniques, fundamental
theoretical bases as and in their effect mechanisms. The neurobiological basis of psychotherapeutic methods action is
less known despite of their wide use in comparison with psychopharmacological treatment. The hope of their better
understanding is an intensive development of neurosciences, a progressive neurobiological research and an application
of neuroimaging methods. The field of research also of a therapeutic action of psychotherapy is a field of intensive gene-
tic interactions, developmental, environmental and psychosocial factors. The effects of psychotherapy are applied
through the basic psychological functions of consciousness, thinking, learning and memory, perception, will, action and
so on. These functions are represented by widely distributed neuronal nets and the changes of their functional conditi-
on occur through changes of neuronal plasticity. Perhaps, the most important brain structures that make assumptions
for psychotherapeutic action are prefrontal cortex with its numerous functional systems, associative cortex with the sys-
tems of perception and cognition, temporal lobes, diencephalon, cerebellum, sensory cortex and amygdala. On the level
of genome it is, in a relation to this issue, necessary to highlight mostly the enormous impact of environmental factors,
learning and adequate impetus stimulation for gene expression. The basis of these interactions is phenomena such as
short-term and long-term potentiation and gene expression above standard.  A continuous research of psychotherapy
effects with the use of modern neuroimaging methods represents a future prospect. Most outcomes were so far obtained
in an assessment of cognitive-behavioral effects and interpersonal therapy in a treatment of obsessive-compulsive disor-
der, phobic and anxiety disorders and a major depressive disorder. It has been shown that psychotherapy in  compari-
son with psychopharmacological treatment leads to similar but not identical changes in a picture of functional neuroi-
maging methods. It could mean that it affects through different mechanisms such as psychopharmacological treatment
and both methods are rather complementary and not mutually interchangeable.

Conceptual framework of psychotherapy with neurobiological bases enables to create Bowlby’s theory about atta-
chment and a Cloniger’s neurobiological model of personality. The theory of attachment highlights the importance of
parental behavior to a child in an early childhood for forming permanent characteristics of behavior in adulthood, Clo-
niger’s neurobiological model of personality links genetic and neurobiological determinants of personality with the impact
of environmental and psychosocial factors. With the use of neurobiological knowledge about the effects of psychothera-
py these factors will be in future  more deliberate and effectively used. 

Key words: attachment, brain functions, neurobiology, psychotherapy, personality

INTRODUCTION

Nowadays, the psychotherapy represents a widespread treatment method in a psychiatric in-
patient and out-patient practice, however, in comparison with psychopharmacological treatment
there is obviously less known about neurobiological mechanisms of its action. In relation to the
issue concerning the mechanisms of the effect and the efficiency of psychotherapy, the modern
neurobiology relies particularly on the growth of knowledge in identification of neurobiological
correlates of such mental functions such as perception, cognitive abilities, emotions, empathy
and the ability of social interaction. 

Psychotherapy represents a field, scientific discipline, both empirical and applied science with
a complicated and complex definition. It is an interdisciplinary discipline that interferes with
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various fields of medicine and psychology (1). A classical definition of psychotherapy was por-
trayed by Pierre Janet (1909) who states that psychotherapy is an application of a psychological
science for treating mental and also primary somatic diseases that have their mental response (2). 

Group psychotherapy belongs to the most widespread therapeutic procedures with a great
range of indications (3). It is based on psychotherapeutic action in a group, whereas it comes out
from basic theoretical principals that form psychoanalytic, psychodynamic and cognitive-beha-
vioral approaches. Mainly efficiency, wide spectrum of use and lower demands for time are the
advantages of group psychotherapy (3).

Individual psychotherapy is more time consuming, it demands the approach of an educated
psychotherapist working under supervision. The advantage for the patient means an individual
approach, ensuring individual solving of the problem with the use of suitable chosen psychot-
herapeutic method. 

Psychoanalysis, which was founded by Sigmund Freud, is concerned with conscious and
unconscious ways of functioning and defense mechanisms (displace, rationalizations, denying),
it draws upon evolutionary stages of psyche (oral, anal, phallic, a stage of latency and a genital
stage) and it concentrates on permanent functional units: id, ego a super-ego (4). 

Cognitive-behavioral psychotherapy comes out from biological and physiological bases of
anxiety, depressive, psychotic and other disorders. It represents a psychotherapeutic direction
which uses the advantages of behavioral and cognitive attitude. It is a connection of two diffe-
rent attitudes focusing on influencing of the thinking with subsequent affect of behavior (1). Cog-
nitive psychotherapy concentrates on cognitive processes and thinking as a processing of
information is an instrument of its therapeutic action.

NEUROANATOMY AND NEUROPHYSIOLOGY

Processes of functional and structural interactions of neurons as basic building units of the
brain are crucial for further understanding of actions associated with processing of information.
As a simplified model we can use a “signal flow“ from the neuron receptor (possibly synapse) to
the nucleus, then from the nucleus to the synapse. The result of the actions of transnuclear sig-
nalization (see below) is a change of protein production (quantitative as well as qualitative). Its
consequence can also be “thickening“ or “branching“ of neuronal axons and dendrites, in other
words adjustment of synaptic net. Given processes represent the nature of the so called plasti-
city of nervous system, i.e. the abilities of neurons to build, transform, interrupt and modify
synapse. We can consider it as crucial in processes of learning and storing the information (even
in therapeutic action of psychotherapy). Right from these reasons the synapse started to be con-
sidered as a basic “unit” of the brain instead of neuron. Coming out from estimates that human
brain contains approximately 100 billion of neurons, which can carry on their surface up to seve-
ral thousands of synapses; the total number of synapses in brain can be up to 1014. It is a num-
ber that exceeds the possibilities of our genetic information. It is then obvious that an enormous
number of synapses are created as a consequence of subjective experience, learning and social
interactions. The information in a form of nervous signal is deposited to specific configuration of
synapses that can be created in the course of several seconds and be stored during the whole
life (5). Basic structure of a human brain is the same however we unambiguously differ in ways
of reacting, feeling, living out and etc. The reason of these differences is probably interindividu-
ally different adaptive adjustment of neuronal nets.

The meaning of perception, cognition and cognitive-mnestic functions for the effect of psy-
chotherapeutic intervention is unquestionable. Maybe therefore we can in this relation think (in
a simplified and reduced form) about the importance of prefrontal functional systems and neu-
rocognitive nets of perception, cognition and memory. 

Prefrontal cortex (PFC) is interesting for our issue mainly from the view of complexity of its
function. PFC plays an important role in processes of learning, getting of new information and
inhibiting of no adequate inherited reactions (6). 
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In connection to the importance of the function of prefrontal cortex with its complex functio-
nal interconnections we will logically move on to neurocognitive nets of the systems of percepti-
on and cognition. Mesulam (1985) divides them into five functional areas: primary sensory–
motor, unimodal associative, heteromodal associative, paralimbic and limbic (7). The infor-
mation coming from sensory receptors after readjustment in subcortical systems is processed in
primary sensorial cortex areas. Another processing of sensory information continues in unimo-
dal sensory cortex areas. The neurons of these areas react mostly (not only) on impulses of iden-
tical sensory modalities. The following step of processing takes place in heteromodal associati-
ve areas. 

Memory, similarly to other mental functions, represents the system of extensive neurocog-
nitive nets. According to Willingham (1997) we distinguish these memory modules: working
memory, explicit memory, priming, motor skills, classical conditioning and emotional
conditioning (8). Nowadays, a short-term memory which stores information for several
seconds and then removes them in order to be prepared for repeated use is called working
memory. It is connected with the function of prefrontal cortex. Explicit memory is a con-
scious memory for facts and events and it can be partly derived from the function of medial
part of temporal lobes and diencephalon. Priming serves for “fine-tuning“of perceptive and
conceptual traces and it is related to the activity of parietal, temporal and frontal lobe. The
module of motor skills comes out from the function of striatum. Classical conditioning con-
nects sensory stimuli and motor response. Its base is a functional ability of cerebellum. Emo-
tional conditioning which is related to the function of amygdala and creates relations bet-
ween sensory stimuli and emotional response is especially interesting for our issue. So called
emotional memory is derived from the ability of amygdala to participate on storing of emotio-
nally important information and their reverse recalling. In classical understanding we also
distinguish a declarative (explicit) memory which includes conscious recollections of peo-
ple, objects, events and places, and it is connected with the system of medial temporal lobe
and hippocampus and a procedural (implicit) memory which includes the information
about perceptive and motor abilities and emotional experiences, and which probably respon-
ses to the system of unconsciousness with participation of sensory cortex, cerebellum and
neuronal circuits of amygdala. 

Emotions represent another important and perhaps even central theme in relation to psy-
chotherapy. From the view of psychological–psychotherapeutic research they are characterized
as complex reactions with different components: motor–expressive (e.g. mimic manifestation),
physiological (autonomous reactions), and rational (readiness to act) perception of its bodily cor-
relates (autonomous reactions) and identification of emotions on the basis of their experienced
perceptive and semantic structure. Basic (primary) emotions, which are anger, happiness, fear,
surprise, sorrow and disgust, are transcultural. Members of all so far studied cultures differen-
tiate them with high accuracy according to their mimic expressions (9). Their mimic expressions
are formed by children even in the course of the first year of life so it is probably the manifesta-
tion of inherited mechanisms and not the result of learning. Nowadays, there is the accepted the-
ory according to which some structures of a brain stem responsible for the ability to differ emo-
tional signal, limbic system and basal ganglia responsible for the ability to add the emotional
signal relevant contents and to this contents somehow respond and finally cerebral cortex which
is responsible for ethical and esthetical dimension of emotions in sociocultural relations partici-
pate in the formation and experience of emotions (10).  

Structural and functional interaction of mediodorsal thalamus and frontal neocortex and
frontal thalamus and gyrus cinguli probably create the area responsible for integration of pro-
cesses of emotional behavior. Emotions cause activation of complex neuronal nets. On the basis
of findings of functional neuroanatomy, neurobiology and neuroimaging methods, depression
can be assessed as a dysfunction widely interacting neuronal nets which includes cortical-stria-
tal and cortical-limbic interconnections and it participates in regulation of mood and associa-
ted motor, cognitive and somatic manifestations (11). 
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PSYCHOTHERAPEUTIC INTERVENTION ON THE LEVEL OF GENOME

From the view of psychotherapeutic interventions, it is possible to apply the knowledge of neu-
robiology, biological psychiatry and psychopharmacogenetics to this issue. It is a continuous and
logical sequence of processes of transsynaptic and transmembraned signalization, electro-
genesis and a transfer of nervous excitement, transcytoplasmatic and finally transnuclear
signalization.

For the needs of our interpretation we will point out the processes of short-term potentiation
and long-term potentiation which we can in a certain sense understand as definite convectors
of above mentioned processes with the effects on the level of genome on one side and resulting
changes of brain plasticity and brain functions on the other side. The phenomena of shot-term
and long-term potentiation are derived from processes of electrogenesis and spread of nervous
excitement. Electrogenesis by itself and propagation of nervous excitement are the actions which
run relatively easy and quickly (in milliseconds). Despite the fact that these mechanisms are com-
mon for the nervous system, various synaptic populations differ by their effectiveness (the mea-
sure by which they participate in spreading of nervous excitements). It is documented by the stu-
dies of the so called post-activating potentiation that continuation of synaptic effectiveness incre-
ases after the previous pre-synaptic stimulation of postsynaptic neuron, which enable to differ
between the so called short-term and long-term potentiation (12). The short-term potentiation is
probably a consequence of temporarily higher release of neurotransmitter to the synaptic cleft and
remains for several minutes. From our view,  a long-term potentiation continuing for hours, days
even months which requires except higher excretion of neurotransmitter also complex postsyna-
ptic interactions including the processes of transnuclear signalization (i.e. action on the level of
G-proteins, ionic canals, secondary messengers, amplifying enzymes of transfer up to the action
on the level of gene expressions and effectors proteins) is substantially interesting. 

The actions on the level of transnuclear signalization with changes of gene expressions are also
noteworthy. There is a “standard“ gene expression which provides a common renewal of pro-
tein parts of a cell and an “above standard“ gene expression which can represent another con-
tact point for the issue of psychotherapy. Anyway, the initialization of the “above standard” gene
expression is mediated mainly by more intensive, long-term or more frequented stimulation or a
specific pattern of stimulation (e.g. various physiological and also pathophysiological processes,
environmental stimuli and “experience“ phenomenon). The consequence of such gene expressi-
on is the production of “new“ proteins which can facilitate a duration and intensity of  modula-
tion of neuronal response or supply a morphological reconstruction and a differentiation of neu-
ron (branching of dendrite tree, production of synapses and etc.). Specific proteins, so called
transcriptional factors that are bound to specific DNA sequences and cause the increase or on
the contrary decrease of gene expression and their following transcription to RNA play an impor-
tant role in gene expression. Their phosphorylation through proteinkinases, the effect of other
messengers, translocation to cell nucleus and etc. leads to activation of these factors. A special
group of genes called immediate early genes to which expression comes up several minutes
after neuron activation play an important role in these processes. Their expression then leads to
the synthesis of transcriptional factors for other genes. Probably the best known from this group
are the genes marked c-fos and jun. Their expression occurs after selective activation of syna-
pses with subsequent production of adequate proteins. These proteins are formed in cytoplasm
to dimer which is translocated to a nucleus where it acts as transcriptional activator of other
genes (12). Now, we will come back to the issue of long-term potentiation (see above). This phe-
nomenon was best proved in the most plastic areas of brain (a structure of limbic system, hip-
pocampus, neocortex) and its formation is bound to glutamatergic excitant synapses.

The whole cascade of actions associated with activation of these receptors leads in a final con-
sequence to activation of calcium/calmoduline-dependent proteinkinases and subsequently to
gene expression, including “above standard“ gene expression c-fos and jun and also genes
coding the production of NMDA receptors. All specified changes can be considered as mecha-
nisms of neuronal memory and at the same time also as neuronal plasticity instruments.

A C T A  M E D I C A  M A R T I N I A N A  2 0 0 7   7 / 36

1–36 po  28.2.2008  6:42  Str. 6



Various forms of gene expression and incomplete penetrance that are typical for serious men-
tal disorders most probably indicate that in their manifestation it is the interaction between the
genome on one side and the developmental and environmental factors on the other side (13).
The study of brain plasticity shows that the gene expression activated by cellular processes and
its frequency are distinctively regulated by the external environmental signals during the whole
life. It is assumed that certain types of environmental stimuli in critical time periods are neces-
sary for adequate expression of particular genes. During the development of a human individu-
al it is assumed that these periods are represented by early childhood (15 months up to 4 years
of age), later childhood (6 up to 10 years of age) and puberty and early adolescence (14). 

Kandel (1998) in a series of experiments showed the importance of learning on the basis of  sti-
muli from the environment which lead to permanent changes and “strengthening“ of synaptic
connections through the regulation of gene expression (15). If we consider also psychotherapy as
a certain form of learning, then the process of learning in its course can lead to the change of
gene expression and subsequent change of functional state of synapses. The studies of mammals
prove the important role of environmental influences on brain plasticity. For example, it is known
that rats growing up in the environment requiring complex learning for survival have signifi-
cantly higher number of synapses when compared to rats growing up in isolation (16). The obvi-
ous influence of environmental factors is not employed in a change of sequence of genetic tran-
scription alone but it affects the ability of genes to regulate the production of specific proteins.
The influence of environmental factors is also one of explanations why the phenotypic differen-
ces between monovular twins and also discordance of identical twins for such diseases what is
for example schizophrenia exist. The impact of environmental and genetic factors is at the same
time reciprocal. For example, hereditary characteristics of a child distinctively affect a type of
parental behaviour so the children of the same parents and growing up in the same family can
on this basis face different environmental stimuli. Individual genetic equipment then affects
parental behaviour which afterwards forms specific characteristics of domestic environment and
those on the other side can affect further transcript of genetic information (13).

FINDINGS OF NEUROIMAGING METHODS

Psychotherapy represents a method used in the treatment of several mental disorders, howe-
ver, in comparison with psychopharmacological treatment it is rather less known about its bio-
logical mechanisms. Nowadays, mostly controlled trials showing the therapeutic effectiveness of
interpersonal (IPT) and cognitive-behavioral therapy (CBT) are dominant in literature, although
the evidence for other forms exist, for example psychodynamic supportive and pair psychothe-
rapy.  

Moreover, it is shown that for example in a disease such as major depression, a combination
of medication therapy and psychotherapy concurrently is more effective than any of these both
methods used individually (17).

So far, the biggest progress has been achieved in researches using modern neuroimaging met-
hods in depression, obsessive-compulsive disorder and anxiety states. The researches using
these methods come out from the reality that rather considerable part of potential pathological
cognitive and emotional habits suggestible by psychotherapy has its own measurable biological
indicators (18). Magnetic resonance imaging, positron emission tomography and single photon
emission tomography are mostly used as neuroimaging techniques. Pertinent overview of studi-
es with the use of neuroimaging techniques and functional neuroanatomy in psychotherapy was
published by Roffman et al. (2005) (19). The authors focused mainly on the effect of psychothe-
rapeutic interventions on brain functions in patients suffering from depression or anxiety disor-
ders, and made up an overview and an assessment of some so far realized studies. From their
findings arose that behavioral therapy of anxiety disorders was  associated with moderation of
abnormalities in areas connected with the pathophysiology of anxiety and activation of areas
which related to positive reworking of anxiogenic stimuli. 
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The changes of similar character in cortical-subcortical circuits occurred in studies related to
cognitive-behavioral therapy in major depression. In confrontation of psychotherapy and medi-
cation treatment in all mental disorders only partial similarity (correlation) of changes detected
by neuroimaging methods was found out. The authors further present the examples of some stu-
dies in selected mental disorders. 

In obsessive-compulsive disorder (OCD), whose pathophysiology includes abnormal regula-
tion in cortical-striatal-thalamic circuit, Baxter et al. (1992) show the example of a study. Here
it has been found out the intensity of cerebral glucose metabolism with the help of PET in pati-
ents with OCD. The patients were treated during 10 weeks, while they were divided to a group
treated with fluoxetine and a group treated with behavioral therapy. Both groups and a control
group were mutually compared in the beginning and in the end of a treatment. Reduction of glu-
cose metabolism in a right nucleus caudatus was found in both groups of patients after the tre-
atment, whereas the patients with more complete response on the treatment showed more
distinct reduction than non-responders (20). Analogical findings were also published by Nakata-
ni et al. (2003) who used the method of xenon computer tomography and found out a significant
reduction of a signal in a right caudatus after behavioral therapy in patients with OCD (21).

They present examples of two studies concerning an issue of cognitive-behavioral therapy
(CBT) in treatment of phobia. Furmark et al. (2002) used PET for examination of a group of pati-
ents treated by CBT and a group of patients treated with citalopram for social phobia (22).
During the examination the subjects were instructed to read the text in front of 6-8 closely stan-
ding observers and at the same time they were observed by video camera. The patients with soci-
al phobia demonstrated an increased activity in limbic structures, including amygdala, hippo-
campus and adjacent temporal cortex before the treatment. The patients from the CBT group
underwent 8 weeks of lasting group psychotherapy specifically focused on anxiety associated
with verbal manifestation in public. In comparison with a control group, a significant decrease
of activity in mentioned areas was observed in both groups of patients. In a group of patients tre-
ated with citalopram, the decrease in an area of ventral PFC was observed which was not obser-
ved in the CBT group. The decrease of cerebral blood flow (CBF) in an area of periaqueductal grey
matter was found in the CBT group, reduction of CBF in an area of thalamus was found in the
citalopram group. These findings show that citalopram and CBT cause changes in limbic area
probably through different mechanisms. 

Goldapple et al. (2004) present as an example of cognitive-behavioral therapy (CBT) effects in
patients with major depressive disorder the study of authors who realized FDG-PET examina-
tion before and after psychotherapeutical treatment and compared these results with depressi-
ve patients who were treated with paroxetine (23). The finding that in a CBT group the decrease
of metabolism in numerous regions of frontal area including dorsolateral PFC occurred after the
treatment was surprising. The authors assume that this finding is possible to explain by the tre-
atment conditioned “active reassessment of emotionally relevant thoughts“. The finding in a
group of patients treated with paroxetine was opposite – increasing of metabolism in PFC, whe-
reas the effectiveness of both treatment methods was comparable. This finding supports the
assumption that CBT and antidepressant psychopharmacological treatment act through diffe-
rent mechanisms. Moreover, the authors found out after the treatment in the CBT group a sig-
nificant increase of activity in hippocampus, parahippocampal gyrus and dorsal gyrus cinguli.
In a group treated with paroxetine the patients in comparison to the previous group demonstra-
ted lower activity in an area of hippocampus and parahippocampus and a decrease of activity
in posterior and ventral subgenual cingulum.

In his article Roffman (2005) summarizes that in accordance with the knowledge about pat-
hophysiology the decrease of metabolism in nucleus caudatus in patients with OCD occurred
in cited studies after the psychotherapeutic treatment and at the same time it appears that both
fluoxetine and psychotherapy led to improvement of dysfunctional cortical-striatothalamic cir-
cuit (19). In studies with phobic disorders the reduction of limbic and paralimbic activity was
observed after the treatment and in studies with depressive patients after successful CBT and
IPT,  the decreased activity in dorsal frontal areas and increased activity in ventral frontal and
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subcortical areas were surprisingly found. Mainly studies concerning major depressive disorder
showed that psychotherapy and pharmacotherapy have similar effectiveness and they were con-
nected with corresponding but not identical changes in a picture of neuroimaging methods. For
further understanding and research of effects of psychotherapy, further development of functio-
nal neuroimaging methods with their use not only before the beginning and after the ending but
also in the course of individual psychotherapeutic sessions will be necessary.

NEUROBIOLOGY TOWARDS PSYCHOTHERAPY

The issue of neurobiological bases of psychotherapy is undoubtedly complex and it includes
neurobiological and neurochemical interactions both in the norm and in the pathology on one
side and psychosocial and environmental interactions on the other side. In spite of analogous
neurobiological equipment, people differ among themselves by their genotype, personality, diffe-
rent course and clinical picture of a disease, differences in adaptation to stress, individual inter-
actions with other people and environment. Mental existence of a man thus becomes a dynamic
intersection of all above mentioned factors. Numerous questions emerge in relation to psychot-
herapy. For example: When is it right to select psychotherapy as a treatment method? What
impact on the course of psychotherapy does the personality have?

Bowlby’s attachment theory and Cloniger’s neurobiological model of personality are pro-
posed for the needs of our presentation as exceptionally suitable.

The Bowlby’s attachment theory reflects etiological and pathogenetic influence of psycho-
social factors in mental disorders (24). Its meaning lies in importance which attributes it to the
quality of relations in a family. These relations, in critical periods of childhood, significantly form
together the characteristics of a child’s behavior and they can be further in life employed as a
protective or, on the other side, as a risk factor for the development of mental disorder. The aut-
hor of the theory - John Bowlby (1907-1990) sees its advantages in the fact that it enables to
conceptualize human predisposition  to joining of strong bonds on other people by a new way
and to explain many forms of emotional and personality disorders. The theory postulates gene-
tically programmed repertoire of behavior which the human in an appropriate environment more
or less strongly focuses on particular person. 

Attachment and attachment behavior represent the basic terms of the theory. Attachment
or attachment bond is a strong need of contact with certain people which is continuous, relati-
vely stable feature of attachment behavior. Permanent relational bonds are formed by children
only to several preferred persons (mother, father, sibling and etc.). Attachment behavior is noti-
ceable in anxiety, tiredness, disease and it is associated with the need of affection and care (24).
Behavior in relational bond is such a form of behavior when the child (later also an adult) pre-
fers closeness with a certain person, demands this closeness and keeps it. Unlike the attachment
(to several closest persons), attachment behavior can focus on, according to situation, other
several persons. Attachment behavior focused on preferred person is in most children under con-
venient conditions developed in the first 9 months of life. It is assumed that the nature of atta-
chment behavior is its congenital neuronal coordination. Bowlby, 1983 states that attachment
behavior remains potentially active for the whole life and it carries out an important role (24).
Many strong emotions emerge in constituting of interrupting and reestablishing of attachment
bond. The man experiences the firm lasting of attachment bond as assurance, safety and peace.
In children up to 1 year of age it is possible to find out a type of attachment which is distincti-
vely conditioned by behavior of mother towards the child and these formed strategies of reacti-
on in attachment behavior are in certain modified form carried even to the adulthood. There are
several types of attachment in an infant age, whereas the physiological one is the so called safe
type of attachment bond. The safe type is characterized by accessibility of mother who the child
uses as “safe base” by right evaluation of child signals from the mother’s side and fulfilling its
needs. 

Safe (free in the adulthood) attachment is a protective factor for psychosocial development,
while uncertain attachment occurs significantly more often in patients with mental disorders
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(25). Experiences with interactions in attachment bond are in memory represented as the so cal-
led internal working models. According to Bowlby, 1995 forming of internal working models is
conditioned mainly by real caring behavior of the mother (26). Thus formed models have a ten-
dency to remain and distinctively affect forming of new relations. Convenient life experiences or
psychotherapeutic intervention can lead to their possible desirable modification.

The knowledge about the neurobiological bases of attachment is as yet partial, however it
represents especially attractive and promising area of further scientific research. A rich inspi-
ration for understanding the mechanisms of attachment bond is found in the knowledge of etho-
logical research. For example, the imprinting mechanism in young birds and mammals is well
known. Goslings are, in critical period of several days after the birth, fixed on their mother but
also on other animals, a person or an object if it represents a source of relevant stimuli for them
(e.g. imprinting is stronger if the stimuli are associated with cackling sound). In primates the
activation of such imprinting program immediately after the birth does not occur and the bond
is developed gradually in the course of an infant age, while it requires a lot of interactions with
care-giver. The child, however, from the birth disposes of such neurobiological coordination
which intermediates inherited starting mechanisms and motor patterns (24). In animal research
Suomi (1991) showed that the changes of attachment characteristics can be an important factor
leading to continuous changes in the brain (27). In his experiment in young monkeys of maca-
que rhesus, separated from their mothers, abnormalities in behavior which resembled manifes-
tations of social phobia developed. They retreated only when they were exposed to the contact
with their age brackets brought up by their own mothers and they were manifested again when
the young monkeys were exposed to unexpected and stressful situations. They also demonstra-
ted higher levels of cortisol and ACTH in response to stress and lower values of noradrenalin in
liquor. Rosenblum and Andrews (1994) found out in a similarly focused experiment that young
monkeys of anxious mothers demonstrated lower dexterity in social interactions and were soci-
ally submissive (28).

We will conclude the issue of attachment bond by stating that the less qualitative is the atta-
chment bond to the parent, the more difficult is the inhibition of anxiety and calmness of a child
in a stressful situation. The implications for clinical practice are obvious – decreased ability to
regulate negative emotions is the sign of many mental disorders.

The second valuable concept for our presentation is the theory of personality according to Clo-
ninger. It is the modern conception of neurobiological model of personality, according to Ame-
rican professor of psychiatry Robert Cloninger, which comes out from biological, neurophysio-
logical, genetic and psychological studies (29).

According to R. Cloninger, personality is a complex stepped system which comprises different
psychobiological dimensions of temperament and character. These dimensions can be detected
and also measured with the help of special questionnaire TCI (Temperament and Character
Inventory) and enable to review the differences among people. Personality consists of four here-
ditary orthogonal dimensions of temperament that are observable even from early childhood and
include preconception and unconscious learning. They are designated as Novelty seeking,
Harm avoidance, Reward dependence and Persistence and they occur also in subhuman
species. Novelty seeking responds to the system of behavioral activation and dopamine is its
neurotransmitter, harm avoidance is the system of behavioral inhibition and GABA and sero-
tonin are its neurotransmitters, reward dependence is the system for social adaptability and
noradrenalin and serotonin are its neurotransmitters, persistence is the system of partial rein-
forcement with glutamate and serotonin as its neuromediators.

Except for these systems, the personality comprises three dimensions of character which are
only partially affected by temperament, character develops in the course of ontogenesis, and it
is mostly affected by social learning and depends on individual values and objectives. Charac-
ter dimensions are designated as Self-directedness, Cooperativeness and Self-transcenden-
ce. Dimensions of temperament condition personality from 50 up to 60 %, they are determined
mainly genetically and independent on themselves, and they are manifested in  early childhood.
Character represents remaining 40-50 % on personality. 
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Cloniger’s neurobiological model of personality is an ingenious concept which enables elegant
interconnection of genetic and neurobiological determinants of individual personality and cha-
racteristics of its behavior on one side and the impact of psychosocial, psychological and gene-
rally environmental factors on the other side. It represents an excellent possibility to conceptu-
alize both the norm and the pathology of human psyche into self-contained basis out of which it
is possible to subsequently derive also mechanisms of therapeutic interventions. Gabbard (2000)
highlights that distinguishing between temperament and character can be useful for effective
treatment planning (13). Temperament has a tendency to remain with relatively stable charac-
teristics and it is rather resistant to psychotherapeutic treatment. Character, on the other hand,
develops also during the adulthood and it can distinctively react to psychotherapeutic interven-
tions. If we, in planning of a treatment, differ between temperament and character variables, it
can produce a distinct benefit in clinical practice. For example, the impulsivity conditioned main-
ly by temperament we will rather affect by psychopharmacological treatment (e.g. antidepres-
sants), whereas psychotherapy will be beneficial in affecting of self-control and interactions with
people which emerge mostly from the character. Such approach with combined but aimed usage
of different therapeutic methods can bring high-quality and more effective treatment. 

CONCLUSIONS

In the end it is possible to state that therapeutic stage of psychotherapy is a field of interfe-
rence of genetic, developmental, environmental and psychosocial factors. Nowadays, a progres-
sion of piece of knowledge about neurobiological processes of brain enables to speak not only
about neurobiological bases of effect of psychopharmacological treatment but also about neu-
robiological bases of effect of psychotherapy. The issue of neurobiological aspects of psychothe-
rapy is the best to finish with words of Eric R. Kandel, Nobel Prize winner for physiology and
medicine from the year of 2000. Kandel (2001) highlights that psychotherapeutic action can
affect both the function and the structure of the brain. While genetic and developmental factors
determine synaptic interconnections of neurons, environmental factors such as, for example
learning, affect the strengths and effectiveness of these connections (30). Even simple conversa-
tion through sense-perceptions and learning produces neurochemical changes. These changes
are thus induced also by words which are the instruments of psychotherapeutic intervention.
Psychotherapy through sense perception and learning induces functional changes of efficiency
of preexisting synaptic connections.

Kandel (1998) formulated 5 basic principles that in a simplified form represent the relation of
brain and mind in understanding of modern neurobiology (15):

1. All mental processes are based on brain operations. Therefore even behavioral disorders
typical for psychical diseases are caused by disorders of brain functions.

2. Genes and their protein products significantly affect both relations and interconnections
among neurons and also their functions. Genes have an important influence on behavior and
they represent one of significant components which participate in a development of mental disor-
der.

3. The change of genetic information does not generally explain the variations of mental disor-
der which is affected also by social and developmental factors. Transcript of genetic informati-
on affects behavior, however, on the other side behavior and social influences can affect the brain
activity and modify gene expression. Learning produces alterations in gene expressions.

4. Changes of gene expressions that are induced by learning cause changes of neuronal con-
nections. These changes sequentially do not determine only biological basis of an individual but
probably also the origin and maintenance of behavioral disorders which were invoked by social
influences.

5. If psychotherapy leads to efficient and long-term changes in behavior, it is probably caused
by the process of learning that leads to the change of gene expression. The change of this expres-
sion then alters the strength and effectiveness of synaptic connections and it is responsible for
the structural changes of mutual neuron interconnections.
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It is visible that both psychopharmacological treatment and also psychotherapy lead to similar but
not identical neurobiological changes minimally in certain mental disorders. At the same time, it is
known that a combination of both methods produces better therapeutic results. Nowadays, it is pos-
sible to conclude from existing knowledge that psychiatric treatment will be in future “tailor-made“
and it will include both psychopharmacological treatment of target symptoms and also psychothe-
rapeutic intervention according to a type of illness and individual characteristics of a patient.

It is highly probable that intensive neuroscientific research with the use of modern neuroi-
maging methods will lead to further identification of neurobiological correlates of psychothera-
peutic methods and more thorough understanding of their effects.
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CHANGES OF THE COUGH SENSITIVITY  IN CHILDREN WITH COUGH PERSISTING
AFTER COMMON COLD FROM PRE-DISEASE TESTING TO VALUES AFTER 

THE RECOVERY OF COMMON COLD SYMPTOMS

PLEVKOVA J, VARECHOVA S, BROZMANOVA M, TATAR M

Department of Pathophysiology, Jessenius Faculty of Medicine in Martin, Comenius University in Bratislava, Slovakia

A b s t r a c t
Cough – the main symptom of respiratory diseases – is a frequent reason for parents to seek medical attention. There

is a group of children who are suffering from recurrent or long lasting cough with onset during upper airway infection
without tendency to disappear after upper airway infection recovery.

The aim of the present study was to test the cough sensitivity (CS) in children with common cold from pre-disease tes-
ting, testing during the common cold period and finally testing performed after the recovery of common cold symptoms. 

43 healthy children with normal pulmonary functions (FEV1/FVC(80%), with no history of atopy and normal plasma
IgE levels, were recruited for the study. The children had completed three times testing of the cough sensitivity (pre dise-
ase, disease period, after recovery testing), measured by one breath capsaicin test, pulmonary functions testing, and
during the disease period they had completed questionnaire covering the intensity of nasal symptoms via numeric ana-
logue scale and nasal swabs were obtained for microbiological assessment. 

We have found that CS both in coughers and non - coughers have showed the same tendency. CS was normal during
the healthy period then was increased during the common cold period and finally it was again about the normal value
after the recovery of nasal symptoms. The mean capsaicin C2 concentration in coughers is (in order from healthy to dise-
ase and recovery) 2.00 (1.5-2.5) vs 0.42 (0.23-0.61) vs 1.9 (1.4-2.3), p < 0.001 and for C5 3.01 (2.78-3.24) vs 2.06 (1.83-
2.29) vs 2.9 (2.7-3.2) p < 0.001. In non coughers the mean capsaicin C2 value is (in the same order) 1.9 (1.35-2.25) vs
0.65 (0.36-0.89) vs 2.1 (1.4-2.3), p < 0.001 and for C5 3.01 (2.65-3.44) vs 1.9 (1.73-2.29) vs 2.9 (2.44-3.2) p < 0.001.

Conclusion: CS in children after the recovery of common cold symptoms had returned to pre-disease values very
quickly, but some of the children are still coughing in spite of normal CS. This problem has to be elucidated, but objec-
tive assessment of 24 hours cough status of the child is indispensable. 

Key words: common cold – post infectious cough – capsaicin test - children

INTRODUCTION

Diseases of the respiratory system are very common in childhood. Cough – the main symptom
of respiratory diseases – is a frequent reason for parents to seek medical attention (1). The coug-
hing child with other symptoms of acute viral and/or bacterial infection of the airways is usual-
ly not problematic to manage. Short-lasting indication of antibiotics with combination of anti-
tussive/expectorant therapy, appear to provide satisfactory effects. 

It is recognized that preschool and school children might suffer from acute respiratory infecti-
ons either viral or bacterial, approximately 6 to 8 times a school year and up to about 140 coughs
daily may be considered as normal or expected in this group (2).  There is a group of children
who are suffering from recurrent or may be long lasting cough with onset during upper airway
infection without tendency to disappear after optimal upper airway infection treatment. These
coughers are usually referred to as having postinfectious cough.  There are no clear data in the
literature which could exactly define what it means (3).

Post infectious cough is usually linked with airway viral infections or infections with atypical
organisms. Clinically this cough is often for a week to two weeks following viral respiratory tract
infections, but in some instances the cough persists for 4 weeks or longer and then falls into the
category of chronic or persistent cough (4). 
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Cough persisting after an upper respiratory tract infection is very common in children and
unfortunately is often misdiagnosed and therefore managed as cough variant asthma, therefore,
they are over treated with inhaled corticosteroids and other anti asthma drugs. However little is
known about the pathomechanisms of such cough and how it compares to asthma. It was found
that children suffering from post infectious cough lack sputum eosinofilia, typical for bronchial
asthma, as well as level of plasma eosinophils and nasal percent eosinophil are significantly
lower than that obtained in asthmatics. About 50% of subjects suffering from post infectious
cough have showed mild-to-moderate airway hyperresponsiveness induced probably by viral
infection. This suggests that post infectious cough in children has different pathophysiologic fea-
tures than allergic asthma and probably represents a different disease (5).

Because it is not known whether upper airway disease causes cough through the final com-
mon pathway of postnasal drip or whether, in fact, in some circumstances they cause irritation
or inflammation of upper airway structures that directly stimulate cough receptors and produce
cough independently or in addition to any associated postnasal drip, the new guidelines recom-
mend that the term upper airway cough syndrome replace the term postnasal drip syndrome.
Moreover, unless the upper airway cough syndrome is histamine-mediated (ie, allergic), the gui-
delines recommend that first-generation antihistamines with anticholinergic activity could be the
antihistamines of choice. With respect to cough due to the common cold, the first-generation
antihistamines have been effective, while the new, relatively nonsedating antihistamines have
not been effective (6).

There is a number of studies covering the problem of pathogenesis of upper airway cough syn-
drome, but the pathogenesis of cough persisting after the recovery or upper airway symptoms is
not entirely understood.  

Enhanced cough sensitivity is considered to be one of the most important mechanisms res-
ponsible for enhanced cough response. As we previously have showed cough reflex sensitivity
measured by inhalation of capsaicin is clearly enhanced during upper respiratory tract infection
in children (7), but this study lacked information about dynamism of cough sensitivity changes
after recovery of upper respiratory tract infection.  

This study was designed to address the question of cough sensitivity dynamism in children
with upper respiratory infection and cough consecutively persisting after the infection to contri-
bute to pathogenesis of postinfectious cough.  

MATERIAL AND METHODS

Subjects
The study was approved by a local Ethical Committee and parents of all subjects gave written

consent for participation of their children in the study, after the study goals and protocol had
been explained.

The study population consisted of 43 healthy children, with no history of atopy, allergic res-
ponses to inhaled allergens or food components, with normal pulmonary functions, normal eosi-
nophils count and IgE levels. The subjects were consecutively tested first when they were healt-
hy, then during upper respiratory tract infection and finally after the recovery of upper airways
symptoms.

Children tested at the time of acute respiratory tract infection should have at least two of five
characteristic symptoms of common cold – rhinorrhea, nasal congestion, sneezing, sore throat,
and cough with a score of >4 on a four point scale of severity (0 – not present, 1 – mild, 2- mode-
rate, and 3 - severe). 

Exclusion criteria for all the subjects were the positive history of cardiac or neonatal pulmo-
nary problems in the past, current abnormal cardiopulmonary physical examination findings,
including wheezing or abnormal spirometry (FEV1 or FVC<80% predicted), abnormal otorhino-
laryngological findings (adenoids), and in the time of common cold testing period exclusion cri-
teria were completed by serious systemic symptoms, such as body temperature higher than
38.5°C, headache, muscle pain or fatigue.
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Study design
The subject’s characteristics were obtained through standard questionnaire. The subjects were

interviewed and examined by a pediatrician and an otorhinolaryngologist. Blood samples were
taken from each individual to test the number of eosinophils in the peripheral blood and the IgE
level, then, pulmonary function testing was performed to measure FEV1 and FVC, using a com-
puter assisted spirometer Coco (Feraris Respiratory) in compliance with the proper standards for
children. Spirometric measurements were repeated after the capsaicin single breath challenge.
After the spirometric testing the children completed single breath capsaicin challenge – three
times. 

The first examination of cough sensitivity by capsaicin inhalation was completed just in the
beginning of the study as a control value. 

The second measurement was performed when the children have showed typical symptoms of
upper respiratory infection, with respect to exclusion criteria. During this testing nasal and thro-
at swabs were obtained, and nasal symptom score scale was completed. 

The last examination of cough sensitivity was performed at least one week after the recovery
of upper respiratory symptoms. 

Measurement of the cough reflex sensitivity
The measurement of the cough reflex sensitivity to inhaled capsaicin was carried out according

to the modified method described by Varechova (8). Each subject inhaled the aerosol of a control
solution (physiological saline), followed by progressively increased concentrations of capsaicin
solutions (pungent extract from red pepper) from 0.61 to 1250 μmol/l prepared ex tempore from
a stock solution. Capsaicin was obtained from Sigma (St.Louis, MO) and the aerosol was prepa-
red by the jet nebulizer which is a part of KOKO pulmonary function testing equipment (De Vil-
bis). Penetration of aerosol particles into the airways during 400 ms of inspiration was ascerta-
ined by computer driven nebulization. The measures of capsaicin cough sensitivity (CS) were the
lowest concentration of capsaicin required to induce ≥ 2 coughs (C2) or 5 ≥ coughs (C5).

Data analysis
Descriptive statistical methods were used to summarize the data obtained. The values of the

cough reflex sensitivity were grouped, log 10 transformed, and then expressed as a geometric
mean with 95% confidence interval. Differences between groups were further analyzed using
ANOVA (multiple comparison testing) and Kruskal –Wallis tests. Linear correlations were analy-
zed between the nasal symptoms and cough reflex sensitivity in the common cold testing period.
P< 0.05 was considered to be statistically significant.

RESULTS

Cough sensitivity
The subjects were ex post divided into groups (Tab. 1) according to the persistence of cough

after the recovery of upper respiratory infection into “coughers” and “noncoughers”. 
We have found that cough sensitivity in both groups have showed the same tendency. Cough

sensitivity was normal during the healthy period of testing then was dramatically increased
during the upper airway infection and finally, it was again about the normal value in both groups
after the recovery of nasal symptoms. The mean capsaicin C2 concentration in coughers is (in
order from healthy to disease and recovery) 2.00 (1.5-2.5) vs 0.42 (0.23-0.61) vs 1.9 (1.4-2.3), p
< 0.001 and for C5 3.01 (2.78-3.24) vs 2.06 (1.83-2.29) vs 2.9 (2.7-3.2) p < 0.001. In non coug-
hers the mean capsaicin C2 value is (in the same order) 1.9 (1.35-2.25) vs 0.65 (0.36-0.89) vs
2.1 (1.4-2.3), p < 0.001 and for C5 3.01 (2.65-3.44) vs 1.9 (1.73-2.29) vs 2.9 (2.44-3.2) p < 0.001,
(Tab. 2) (Fig. 1). No difference was found between the coughers and noncoughers groups in
cough sensitivity measured in the time after the recovery of nasal symptoms (Fig. 2). Cough sen-
sitivity positively correlates with nasal symptom score scale both in coughers and noncoughers,
but these data are known from our previous investigation (7).
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Total count of the subjects

M/F

Age (median, IQR)

Blood eosinophils count

Blood IgE levels (range)

Mean FEV1 predicted (SEM)

Before capsaicin challenge

After capsaicin challenge

coughers

N = 13

5/8

8 (6-15)

200 – 400 bb/(l

(60 – 200) IU/ml

103.2 ± 1.2

104.3 ± 2.6

noncoughers

N = 30

12/18

13 (7-8)

200 – 400 bb/(l

(60 – 200) IU/ml

104.1 ± 1.2

106.8 ± 1.8

Table 1. Characteristics of the subjects divided into coughers and noncoughers according to the persistence of cough
after the recovery of common cold symptoms

Table 2. Measures of cough sensitivity in studied groups expressed as an geometric mean of capsaicin concentration
that induced 2 or more coughs (C2) or five or more coughs (C5)

Log 10 C2

( 95% CI

Log 10 C5

( 95% CI

Coughers

pre disease

2

(1.5-2.5)

3.01

(2.78-3.3)

URI

0.42

(0.23-0.61)

2.06

(1.83-2.29)

recovery

1.9

(1.4-2.3)

2.9

(2.7-3.2)

noncoughers

pre disease

1.9

(1.5-2.25)

3.01

(2.65-3.44)

URI

0.65

(0.36-0.89)

1.9

(1.73-2.29)

recovery

2.1

(1.4-2.3)

2.9

(2.44-3.2)

Fig. 1. Cough reflex sensitivity measured by the capsaicin single breath test in coughers and noncoughers - before,
during and after the common cold
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Microbiological assessment
Nasal and pharyngeal swabs were evaluated for the presence of microbial agent. In 28 subjects

the microbial media remained sterile, without presence of any bacteria. In 15 children we have
obtained positive results for Staphylococcus aureus (n=2), Staphylococcus epidermidis (n=7), Hae-
mophilus influeanzae (n=2) and Streptococuus viridans (n=4).  The microbial agent was present
in 30% of noncoughers and 42% of coughers, although not all of the species obtained should be
considered pathogens of respiratory system. Some of them could be considered as opportune
microorganisms without the link to the present disease. 

DISCUSSION

In this study we have showed that cough sensitivity in children suffering from upper respira-
tory infection is extremely enhanced in comparison to measures obtained during the healthy
period. The cough sensitivity after the recovery of upper airway infection returned very quickly
to normal measures, comparable to those obtained in pre-disease measurement. These results
are the same both for coughers and for noncoughers, as well. It is a rather surprising finding,
maybe because the enhanced cough reflex sensitivity appear to be expected in those children
complaining with post- infection cough. There is no difference in the nasal symptom score sca-
les between coughers and noncoughers. Both groups have showed similar symptom scores and
in both groups we have obtained positive correlation between the nasal symptom score severity
and the cough sensitivity. This mean that intensive nasal symptoms correlate with increased
cough sensitivity and weak nasal symptoms correlate with small shift of cough sensitivity form
normal ranges. 

Cough sensitivity is a parameter covering the neuropyhsiological properties of the nerve
endings in the airways mediating and modulating the cough response. These properties are
changed due to inflammatory process present in the airways due to viral/bacterial infection,
immune and proinflammatory changes inside the tissue in the neighborhood of the target nerve
endings (9). This could be a quite clear explanation for the shifting of the cough sensitivity during
the disease period, because it was recognized that exacerbation of the inflammatory process in
the respiratory system could be linked with increased cough sensitivity (10). After the recovery
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of infection neurophysiological properties of the target nerves had returned to pre-disease con-
dition. For that reason the cough sensitivity after the upper respiratory infection in otherwise
healthy children becomes “normal”. But why some of them are still coughing? 

In this study we have not found any atypical microorganism, which is believed to cause such
types of persisting coughs, either any significant difference in microbial agent between the coug-
hers and noncoughers groups.

If the cough reflex sensitivity is the same in both groups of children, both coughers and non-
coughers, there is a problem how to explain persistence of cough in the coughers group. We spe-
culate that there may be another mechanism which could play an important role in the media-
tion of the cough response in these children. 

Measured cough sensitivity is a parameter covering peripheral part of the reflex arc of coug-
hing (11).  Eccles et coworkers previously have reported that cough persisting after URI in child-
ren could be strongly suppressed by placebo treatment with the effectiveness of convention anti-
tussive therapy (12). Based on these results we could speculate about central neuronal plastici-
ty potentially involved in this process and therefore cough sensitivity could not be shifted, if this
“enhancement “ of the cough is of central origin. Central plasticity could be explained as a modu-
lation of the cough response due neurophysiologicl processes in the brainstem neurons partici-
pating in the generation of the cough pattern due to synergistic interaction between different
nerve endings subtypes in the nucleus tractus solitarii (13). There is also evidence that cough
could be either enhanced or suppressed by central neuronal mechanisms (14).

There is a number of studies reporting that post infectious cough is a problem of pre-school or
young school children. We agree with this finding because our coughers were significantly youn-
ger than were noncoughers, even some of the children were to young to include into the study
(less than 6 years incapable to complete pulmonary function testing). 

It is generally accepted that there is a distinct difference in respiratory physiology, neurophy-
siology between young children and adults, including maturational difference in airway, respi-
ratory muscles and chest wall structure, sleep related breathing regulation and breathing con-
trol (15). So if this persisting cough is a question of age, or development or maturation of the
cough reflex is not clear and this problem needs future attention. 

There is another factor that could be considered as rather important. Are these children real-
ly coughing? Because the coughing is reported only by parents and children as well, but is it
cough? Usually throat cleaning could be described as a coughing. For that reason it is more
important to objectively assess 24 hours coughing status of the child, and to analyze the cough
sound to make sure whether these phenomena are cough bouts or not. After that we could be
sure, that what we have is a really coughing child (16).
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EXHALED NITRIC OXIDE MEASUREMENT – FIRST EXPERIENCE
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A b s t r a c t

Background and aim: Allergic rhinitis is a major risk factor for asthma, so that evaluation of the lower airways is
recommended in patients with rhinitis. Exhaled nitric oxide (FENO) is a considered  marker of airway inflammation (1).
The aim of the study was to measure the level of NO in exhaled air in patients with allergic rhinitis outside pollen sea-
son, in asthmatic patients and in healthy subjects and than comparing these levels.  

Methods: Twenty-seven subjects were investigated outside pollen season, 11 of them had allergic rhinitis, 9 had asth-
ma and 7 subjects were in control group. Nitric oxide in exhaled air was measured using chemiluminescence analyzer-
NIOX. 

Results: The level of exhaled NO in asthmatic patients was not significantly (p-0.0622) elevated (39.6 ppb +/-30.5) in
contrast with patients with seasonal allergic rhinitis outside pollen season (19.4 +/- 4.8). In healthy subjects, the level
of exhaled NO was 10.3 +/-2.9. 

Conclusion: Higher levels of NO in patients with rhinitis and asthma compared to levels in  controls demonstrate the
presence of inflammation in the lower respiratory tract. 

Key words: nitric oxide, allergic rhinitis, bronchial asthma

INTRODUCTION

Nitric oxide is a signal molecule which plays an essential role in many physiological and pat-
hological processes (2). In pathological conditions of respiratory tract, nitric oxide is a proin-
flammatory substance with immunomodulatory effects which predisposes to bronchial hyperre-
activity (3). Recent studies show a connection between the levels of exhaled NO, eosinophilic
inflammation and asthma. Measured amounts of exhaled NO correlate well with occurrence of
eosinophilic airway inflammation (4). Exhaled NO is a marker of increased inflammation of the
patient’s airways triggered by exposing him to allergens. Raised NO levels also appear to be lin-
ked to atopy and airway hyperresponsiveness, even if patients otherwise asymptomatic. Measu-
ring the amounts of exhaled NO is a simple and time-saving screening tool for monitoring airway
hyperresponsiveness and exercise-induced bronchoconstriction. High levels of NO serve as a
positive indicator of patient’s good responsiveness to inhaled corticosteroids, too. Number of stu-
dies show that anti-inflammatory treatment reduces levels of exhaled NO in asthmatic patients.
The response of the level of NO in exhaled air to corticosteroid treatment is both rapid and dose
dependent. Exhaled NO can also be used as a tool for monitoring adherence to steroid treatment.
High levels of exhaled NO and sputum eosinophils are markers of loss of asthma control. The
elevation of exhaled NO in patients with allergic rhinitis but without any asthma symptoms sug-
gests the presence of inflammation in the lower airways. Since allergic rhinitis is a major risk
factor for asthma, regular examination of lower airway inflammation is recommended for pa-
tients with rhinitis (5). 

PATIENTS AND METHODS

Study population
Twenty-seven subjects were investigated outside pollen season (October - April ). 11 of them

had allergic rhinitis, 9 had asthma and 7 subjects were in control group.  Allergic rhinitis was
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characterized by episodes of sneezing, watery rhinorhoe, pruritus in the nose and nasal obstruc-
tion during the pollen season, with no symptoms outside the season and without current or past
history of asthma (3). Asthma was diagnosed according to the American Thoracic Society (ATS)
crtiteria. The patients had  recurrent episodes of wheezing, chest tightness and dyspnea (6). The
control group contained nonatopic, nonsmoking subjects without the history of respiratory
symptoms, without sneezing, rhinorhoe, pruritus in the nose and nasal obstruction, without any
active inflammation in respiratory tract. The statistical method we used was Kruskal-Wallis one-
way analysis of variance. 

Measurement of exhaled nitric oxide
The amounts of nitric oxide in exhaled air was measured using chemiluminescence analyzer –

NIOX. Patients inhaled NO-free air through the mouthpiece until they reached their total lung
capacity (TLC). To ensure an exhalation flow rate of 50 ml/s (according to ATS guidelines),  the
patients then exhaled against a constant positive counter pressure, which parameters were con-
trolled by both visible and audible feedback in order to guide the subject in performing a valid
exhalation manoeuvre. The results were then processed using appropriate software and  expres-
sed as the NO concentration in ppb (parts per billion) (5). 

RESULTS

The median of exhaled NO values in 9 asthmatic patients outside season was 39.6 ppb, the
interquartile variance  was +/-30.5, the minimal value was 7.8 ppb and the maximal value rea-
ched 106.7 ppb. In 6 of  9 asthmatic patients the median of exhaled NO value reached values
higher than 25 ppb (which is an upper limit of normal value of NO in exhaled air for healthy
adults and school age children (4)). 

The median of exhaled NO values in 11 patients with allergic rhinitis was 19.4 ppb,  the inter-
quartile variance was +/- 4.8, the minimal value was 6.8 ppb and the maximal value reached
39.5 ppb. The exhaled NO values were higher than 25 ppb in 3 patients with allergic rhinitis. 

In healthy subjects the median of exhaled NO values was 10.3 with interquartile variance
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+/-2.9, the minimal value was 5 ppb and the maximal value was 15.5 ppb. The result of Krus-
kal-Wallis one-way analysis of variance is 5.5545, the p-value is 0.0622 which is close to statis-
tical significance (p-value below 0.05).

DISCUSSION

The study has shown that the concentration levels of exhaled NO in asthmatic patients are hig-
her than in patients with rinitis and the levels of exhaled NO in rhinitic patients are higher than
in healthy subjects. However, the results are not quite statistically significant (p-value 0.0622).

The increased concentration of exhaled NO in patients with allergic rhinitis outside the pollen
season corresponds with the results reported by Henriksen et al. (11), but is in contrast with the
results from another study of subjects with allergic rhinitis performed by Kharitonov et al. (12).

The increased concentration of NO in exhaled air in patients with allergic rhinitis is suggesti-
ve of an increased production of NO in the lower airways. Known factors to influence the con-
centration of exhaled NO, such as history of asthma or asthma-like symptoms, acute upper and
chronic lower respiratory tract infections,  were absent in the examined groups.  

The symptoms of asthma results from the activation of eosinophils and other inflammatory
cells. The values of exhaled NO correlate well with eosinophilic airway inflammation (4). In addi-
tion to sputum eosinophilia, correlation between exhaled NO and eosinophilic cells in biopsy and
BAL has also been established (7). Most studies indicate that there is a little correlation betwe-
en the levels of exhaled NO and standard pulmonary function tests in patients with asthma.
Exhaled NO may respond more rapidly to changes in allergen exposure than spirometry, which
makes it a more sensitive marker of the disease state (5). The study has shown potential supe-
riority of the measurement of exhaled NO to the majority of conventional tests recommended in
international clinical guidelines for diagnosis of asthma in sympthomatic patients.  

In a study involving patients with persistent rhinitis, sensitization to pollen was significantly
associated with seasonal variation of exhaled NO levels (9). Similarly, in patients with seasonal
allergic rhinitis, there was a strong correlation between levels of exhaled NO and pollen counts
in last two weeks (5). Gratziou et al. also reported that allergic rhinitis is associated with incre-
ased NO levels (10). In a study by Henriksen, exhaled NO was significantly elevated in patients
with allergic rhinitis in the non-pollen season (compared with controls), especially in perennial-
ly sensitized subjects and is increased further in the pollen season, mainly due to a two-fold inc-
rease in those with seasonal sensitization (11). 

These findings underline similarities in bronchial changes in allergic patients without asthma
(5). Elevated levels of exhaled NO in patients with allergic rhinitis suggest the presence of inflam-
mation in the lungs even if the asthma symptoms absent (5). Since allergic rhinitis is a major
risk factor for asthma, regular monitoring of lower airway inflammation is recommended for pati-
ents with rhinitis (8). Sandrini et al. showed that exhaled NO levels in patients with allergic rhi-
nitis and asthma were reduced after treatment with nasal triamcinolone (5). 

Because the rhinitic patients show increased levels of exhaled NO outside the pollen season,
in the next studies, it would be interesting to determine the levels of  exhaled NO in rhinitic pati-
ents not only outside the pollen season, but also in the pollen season before and after the treat-
ment of allergic rhinitis and find out the relation between the treated and non-treated rhinitis
and lower airway inflammation.

REFERENCES

1. Heffler E, Guida G, Marsico P, et al. Exhaled nitric oxide as a diagnostic test for  asthma in rhinitic patients with
asthmatic symptoms. Respir Med 2006; 100 (11): 1981-1987 

2. Kulhavý J, Novotný T, et al. Zázračná molekla se jmenuje oxid dusnatý. Med   Trib 2006; 3: 11
3. Anonymous. International Consensus Report on the diagnosis and management of rhinitis. Allergy 1994; 49:1-34
4. Taylor DR, Pijnenburg  MW, Smith AD et al. Exhaled nitric oxide measurement: clinical application and interpreta-

tion. Thorax. 2006; 61: 817-827

A C T A  M E D I C A  M A R T I N I A N A  2 0 0 7   7 / 322

1–36 po  28.2.2008  6:42  Str. 22



5. Anonymous. Scientific backgrounder 2007 - Exhaled nitric oxide a noninvasive marker for inflammation . 2007; 1-60
6. Anonymous. Standard  for the diagnosis and care of patients with chronic obstructive respiratory disease (COPD)

and asthma. Am Rev Respi Dis 1987; 136:225-244  
7. Payne D, et al. Relationship between Exhaled Nitric Oxide and Mucosal Eosinophilic Inflammation in Children with

Difficult Asthma, after Treatment with Oral Prednisolone.  Am. J Respir Crit Care Med 2001; 164 (8): 1376-1381
8. Heffler E, Guida D, Marsico P et al. Exhaled nitric oxide as a diagnostic test for asthma in rhinitic patients with asth-

matic symptoms. Respir Med 2006; 100:1981-7
9. Downie SR, Andersson M, Rimmer J et al. Association between nasal and bronchial symptoms in subjects with per-

sistent allergic rhinitis. Allergy 2004; 59: 320-6 
10. Gratziou C, Lingos M, Dassiou M, et al. Influence of atopy on exhaled nitric oxide in patients with stable asthma and

rhinitis. Eur Respir J 1999; 14:897-901
11. Henriksen AH, Sue-Chu M, Holmen TL. Exhaled and nasal NO levels in allergic rhinitis: relation to sensitization, pol-

len season and bronchial hyperresponsiveness. Eur Respir J 1999; 13(2): 301-6
12. Kharitonov SA, Rajakulasingam K, O@Connor et al. Nasal nitric oxide is increased in patients with asthma and aller-

gic rhinitis and may be modulated by nasal glucocorticoids. J Allergy Clin Immunol 1997; 99: 58-64

Received: November 6, 2007
Accepted: December 7, 2007

A C T A  M E D I C A  M A R T I N I A N A  2 0 0 7   7 / 3 23

1–36 po  28.2.2008  6:42  Str. 23
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A b s t r a c t
The examination of gastric mucosa by flow cytometry may significantly help to determine the diagnosis of MALT lymp-

homa of gastrointestinal tract. Using flow cytometry, it is possible to determine the immunophenotype of tumor cells and
prove the monoclonality of tumor population. Authors describe a case of 36 year-old male with a long-term history of
resistant peptic ulcers. The histology of gastric mucosa was repeatedly suspected of B-NHL, type MALT lymphoma, wit-
hout the positive criteria for this diagnosis. The simultaneously  performed examination of gastric mucosa by flow cyto-
metry has proved the infiltration of stomach by lymphoid cells of B-origin (CD19+, CD20+, CD22+, CD24+, HLA-Dr+)
with the monoclonality (the unimodal expression of lambda light chain immunoglobulin). Relevance of the results obta-
ined using flow cytometry depends on the method of sample collection  and its processing.

Key words: MALT lymphoma, gastrointestinal system, flow cytometry, immunohistochemistry, immunophenotype,
monoclonality.

INTRODUCTION

MALT lymphomas are considered to be rare neoplasms that arise from a malignant transfor-
mation of mucosa lymphatic tissue MALT (Mucosa – Associated Lymphoid Tissue). MALT lymp-
homas account for approximately 7-8 % of non–Hodgkin lymphomas. Simultaneously, the MALT
lymphomas represent about 2-7 % of all primary malignancies in stomach, which is the com-
monest site of origin for these tumours. They  belong to the peripheral extranodal non-Hodgkin
lymphomas (NHL) of B-origin.  MALT- lymphomas are typically slow growing and are usually dia-
gnosed at an early stage. They have a specific histology image and immunophenotype (1,2). 

They emerge in the area of a newly formed lymphatic tissue due to a chronic antigen stimu-
lation and chronic inflammation (e.g. chronic HP [Helicobacter pylori] positive gastritis, Hashi-
moto thyreoiditis). They remain localized in the site of their origin for a long time and spread
mainly to the regional lymphatic nodes. If they disseminate, it is usually to the other extranodal
mucosa-associated lymphoid  tissues. The infiltration of the bone marrow is rare (3).

MALT lymphomas may transform to DLBCL (Diffuse Large B-cell Lymphomas). Gastric infec-
tion of HP plays an important role in its pathogenesis. Physiologic mucosa-associated lymphoid
tissue is found only in the small intestine (Payers plaques in terminal ileum). Atopically, (as a
reaction of the organism to the local immune stimuli) might lymphatic tissue be formed in any
area of interstitium. The antigen stimulation due to HP infection leads to the MALT formation in
gastric mucosa. If the antigen stimulation persists, the lymphoid hyperplasia occurs that might
lead to the development of malignant lymphoma. This process is  reversible in beginning, if the
antigen stimulation is interrupted by the eradication of HP infection (1,4).

The key role in the diagnostics of MALT lymphomas  plays  the endoscopic examination follo-
wed by the histologic examination of a bioptic specimen (the morphology and immunohistoche-
mistry). Recent approaches, especially the flow cytometry as well as the endoscopic ultrasound
become more important (5,6). 

Flow cytometry is an useful method to determine the immunophenotype of malignant cells and
to verify the tumor population monoclonality. Pathologic cells  express both the B-cell antigens
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(CD19+, CD20+, CD22+, CD24+, CD79a+, HLA-Dr+) and the surface immunoglobulins except
IgD. The cytoplasmatic immunoglobulin is usually negative.  The monoclonality of cell populati-
on can be proved by the unimodal expression of kappa or lambda light chains. Non-malignant
process shows the bimodal expression of both light chains (7,8).

Pathologic cells associated with MALT lymphomas are CD10-, CD5- and CD23- negative. The
antigen CD43 is usually negative and antigen CD11c is mostly positive. The negative CD10-
together with positive CD43+ and CD11c+ differs the MALT lymphomas from follicular lympho-
mas. The negative antigen CD5- differentiates the MALT lymphomas from both the mantle cell
lymphomas and small cells lymphocytic lymphomas. The high expression of antigen CD75 ref-
lects  the presence of a large cellular component that points at a strong proliferative activity of
pathologic cells and supports aggresive character of  the disease (7,8).

CASE HISTORY

36 year-old male with personal history of dyspeptic complaints for nearly 10 years. Recurrent
erosive gastritis and gastric ulcer complicated by bleeding were repeatedly examined by gastro-
enterologist with an uncertain  histologic conclusion. In the beginning  of complaints  the pro-
ved HP infection was eradicated by antibiotic treatment. In August 2000 the patient was recom-
mended to a diagnostic hospitalisation in the Clinic of  Gastroenterological Internal Medicine of
Martin Faculty Hospital (Centre for Resistant Peptic and Humorally Active Ulcers). Since the
endoscopic examination found a suspected  infiltrative process of B-NHL, type MALT  in the
back wall of stomach (corpus ventriculi) with exulcerations (Fig.1), the higher number of bioptic
specimens was taken from gastric mucosa for both, the histologic examination and immunop-
henotype examination using flow cytometry.

The result of histology was highly suspicious of infiltration with the low-grade MALT lympho-
ma without a presence of certain positive diagnostic criteria. However, it was not possible to  con-
firm  the diagnosis of MALT lymphoma  definitely, due to absence of  the monotypic cytoplas-
matic  immunoglobulin (cIg).

The simultaneously performed immunophenotype examination using flow cytometry found
that 36 %  of 10,000 measured cells were lymphocytes of B-cell phenotype (CD19+, CD20+,
CD22+, HLA-Dr+) with both the expression of type IgM surface immunoglobulin (sIgM+) and
negative expression of antigens  CD5-, CD10-, CD23-. The cells typically expressed only one light
chain of the immunoglobulin type lambda (proved monoclonality of the population).

The immunophenotypic analysis of gastric mucosa proved the B-NHL (MALT type) infiltration
of stomach (Fig.2a, 2b).
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Fig.1: The endoscopic examination: the suspected  infiltrative process of B-NHL,
MALT type  in the back wall of stomach (corpus ventriculi) with exulcerations
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The immunophenotypic examination using flow cytometry was performed from the bioptic spe-
cimens of gastric mucosa taken into physiological saline solution and processed by a combina-
tion of enzymatic methods using collagenase  and mechanical method (mechanical graining). The
prepared monodisperse cell suspension was washed, filtered through a nylon strainer, incuba-
ted with monoclonal antibodies (CD19PE, CD20FITC, CD22PE, CD24PE, HLA.DR PE, CD5FITC,
CD3FITC, CD10 FITC, IgM FITC, kappa PE, lambda FITC) and measured by flow cytometer
FACScalibur (Becton Dickinson).
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Fig.2a, 2b: The immunophenotypic analysis  of gastric mucosa using flow cytometry: the infiltration of  stomach by         -
B-NHL, MALT type
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Fig.3: The histologic examination:
the infiltration of gastric mucosa
by the extranodal B-NHL, MALT
type (20x, PAS)

Fig.4: The histologic examination:
the destruction of gastric glands by
the tumour cells (lymphoepithelial
lession-LEL) (40x, Giemsa)

Fig.5: The endoscopic examination: the
lightly granulated gastric mucosa without
any ulcerations
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The auxilliary laboratory tests and CT examinations of the chest and abdomen, that would
support the diagnosis, were negative. The patient was recommended into dispensary of the Cent-
re for Resistant Peptic and Humorally Active Ulcers.

In December 2001, the histologic examination proved a small-cell lymphoid infiltration. The
morphology (presence of minimal lymphoepithelial lesions [LEL]) and phenotype (CD20+,
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Fig.6a, 6b:The flow cytometric examination: the remission of the disease
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Fig.7:The endoscopic examination: the physiological gastric
mucosa
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CD45RO-, expression of monotypic cIg type lambda in a small portion of cells) was identical with
the previously demonstrated low-grade B-NHL type MALT lymphoma (Fig.3, Fig.4-in detail). The
immunophenotype examination performed this time proved a gastric infiltration caused by above
mentioned lymphoma.

In February 2002, the staging of the disease was completed and therapy was introduced at Cli-
nic of Hematology and Transfusiology. Control endoscopic examination during the course of the-
rapy (after 4 applications of chemotherapy) showed a lightly granulated gastric mucosa without
any ulcerations (Fig.5). Both the histologic and flow cytometric examination of bioptic specimens
taken from gastric mucosa showed a remission of the disease as well (Fig.6a, Fig.6b). After the
termination of therapy, endoscopic examination revealed physiological gastric mucosa (Fig.7)
and the remission was proved again by histologic and flow cytometric examination.

DISCUSSION

Our case history documents an importance of the immunophenotypic analysis of gastric mucosa
using flow cytometry as a diagnostic method in every patient with a suspicion to MALT lymphoma
of gastrointestinal tract. The analysis of gastric mucosa using flow cytometry may significantly con-
tribute to the diagnosis. Sometimes, it is possible to determine the diagnosis using just flow cyto-
metry. Generally, flow cytometry is an auxilliary method and the clinical diagnosis must be a result
of complex evaluation of the whole diagnostic process. The immunophenotype examination by a flow
cytometer must correlate with the clinical, morphological and immunohistochemical  findings.

Most of the authors emphasize the importance of a suitable procedure for taking and proces-
sing of specimen. The bioptic samples obtained by conventional method are not always suffici-
ently representative to determine the diagnosis. Recently the method of the so called „gastric
mapping“ was developed for to ameliorate the gastric mucosa analysis using flow cytometry. This
procedure allows to obtain a sufficient quantity (6-10) of the appropriately large specimens from
the macroscopically affected and unaffected areas of stomach (4,9).

Flow cytometry is a reliable, fast method and under condition of  the high quality reagents and
proper specimen processing, it is also the very sensitive method that significantly helps to deter-
mine  the diagnosis of MALT lymphomas of digestive tract. Its advantage  is the rapidity of exa-
mination, the analysis of large amount of cells, the possibility to analyze more antigens at the
same time and a broader spectrum of monoclonal antibodies available for flow cytometry.
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EVALUATION OF TREATMENT SATISFACTION IN PEOPLE WITH DIABETES MELLITUS

HOLMANOVÁ ELENA, ŽIAKOVÁ KATARÍNA

Department of Nursing, Jessenius Faculty of Medicine, Comenius University, Martin, Slovakia

A b s t r a c t
Studies of treatment satisfaction can provide useful data to determine the relationship between the therapeutic regimen

and adherence to diabetes therapy. The Diabetes Treatment Satisfaction Questionnaire (DTSQ) has proved to be useful in
clinical trials evaluating clinical effectiveness of different treatment regimens for patients with Type 1 or type 2 diabetes
as well as the effect of diabetes education programme. The instrument has been widely used as one outcome indicator in
routine audit of diabetes care. The aim of this cross-sectional study was to identify factors influencing treatment satis-
faction in people attending the structured educational programme for patients with intensified insulin therapy. A conve-
nience sample of 104 patients with intensified insulin therapy was recruited from an inpatient clinic between November
2006 and March 2007. Internal consistency of the DTSQ was evaluated by computing Cronbach’s α. Evidence for construct
validity was provided by the relationship with quality of life measure and clinical variables. Quality of life was measured
by the Audit Diabetes-Dependent Quality of Life Questionnaire.  The reliability coefficient (Cronbach’s α) of the DTSQ was
0.745. Results of correlation analyses did not indicate the significant association between treatment satisfaction and per-
ceived impact of diabetes on quality of life, number of diabetic late complications, frequency of mild hypoglycaemia and
HbA1 c values. Variance in treatment satisfaction was reported by frequency of blood glucose self-monitoring, perceived
frequency of hyperglycaemia. The treatment satisfaction did not differ by gender, age, type of diabetes as well as insulin
regimen, a presence of diabetes complications, a presence of diabetes-related co-morbidity or length of duration of diabe-
tes. The DTSQ can be considered as a valuable tool to be used in a Slovak population of patients with diabetes.

Key words: diabetes treatment satisfaction, quality of life, intensified insulin regimen

INTRODUCTION

Patient’s satisfaction with treatments is a growing area of research that has tremendous
potential to provide outcome measures for clinical trials and disease management programmes,
especially for the treatment of chronic diseases (1).  New treatments for chronic diseases, inclu-
ding diabetes, are being evaluated for their impact on patient-oriented outcomes, such as treat-
ment satisfaction or quality of life (QoL). Studies of treatment effectiveness that use psychologi-
cal outcomes can provide the most useful data to determine the relationship between the thera-
peutic regimen and adherence to diabetes therapy. Treatment satisfaction may be correlated
with patient compliance, impaired self-management, health care decisions and use of health care
services. It is associated with improvements in glycaemic control and may account for most of
the preferences patients have for a particular insulin delivery system (2). Improved metabolic
control may contribute to improved treatment satisfaction and QoL and vice versa (3). 

However, treatment satisfaction is predominantly based on comparisons between the actual sta-
tus quo and what patients perceive as achievable and realistic; it does not necessarily reflect per-
ceptions of burdens and restrictions nor the quality of medical treatment or the quality of life (4).
Therefore, it is necessary to evaluate not only satisfaction with treatment per se but also the
impact of diabetes and its treatment on a broad range of life domains in order to assess the impact
on QoL (5). On the contrary, the further research in QoL with diabetes should always include a
treatment satisfaction scale, since this is most specific to a patient’s evaluation of therapy (6). 

In several clinical studies in Europe, the Diabetes Treatment Satisfaction Questionnaire
(DTSQ) was used to measure satisfaction with the treatment regimen. It can be economically
applied to all patient groups and has proved to be sensitive to changes following modifications
in diabetes management. Using this scale it is suggested in the St Vincent Declaration for the pur-
pose of monitoring the procedures of treatment satisfaction. 
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A better understanding of variables affecting treatment satisfaction in people with diabetes
may provide valuable insight to diabetes practitioners regarding the multifaceted impact of this
complex disease. In turn, this understanding can facilitate nurse/physician–patient communi-
cation and improve adherence to treatment regimes and treatment plans tailored to the indivi-
dual needs of the patient.

PATIENTS AND METHODS

Aim of work. The aim of this cross-sectional study was to identify factors influencing treat-
ment satisfaction in people attending the structured educational programme for patients with
intensified insulin therapy. The internal consistency (Cronbach’s α) of the DTSQ (status version)
was also assessed.

Characteristics of group. A convenience sample of 104 patients was recruited from the Nati-
onal Institute of Endocrinology and Diabetology in Ľubochňa between November 2006 and
March 2007 after obtaining their informed consent. Participants were included if they were mini-
mum 18 years of age; had a diabetes longer than 1 year and were attending the structured edu-
cational programme offered  in National Institute of Endocrinology and Diabetology in Ľubochňa
for patients with intensified insulin therapy. Newly diagnosed, as well as patients with serious
chronic diabetes associated complications (patients with target organ dysfunction - advanced
renal disease, retinopathy etc.), were excluded. The characteristics of respondents are shown in
Table 1.  Data are expressed as means, ± SD or percentage.

Table 1 Characteristics of respondents  (n=104)

Characteristics

Sex
Male 
Female

Type of diabetes
Type 1 diabetes
Type 2 diabetes

Diabetic late complications
With complications
Without complications

Insulin regimen
MDI /Type 1
MDI /Type 2
Continuous subcutaneous insulin infusion (CSII)

Blood glucose self-monitoring = 3/day

Duration of known diabetes (years)

Age (years)

HbA1c (%, reference range 4,3–6,1)

n

39
65

62
42

68
36

34
41
29

18

Mean 
(±± SD)

12.66
(± 9.19)

46.31
(± 16.91)

8.87 
(± 1.79)

%

37.5
62.5

32.7
40.4

65.4
34.6

32.7
40.4
26.9

17.3

Range

1 – 40

18 – 81

7.5 – 13.8
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All patients were attending structured educational programme offered for patients with inten-
sified insulin therapy and had already performed intensified insulin therapy. The majority of
patients had Type 1 diabetes; had multiple daily injection therapy (MDI); diabetic late complica-
tions and had not previously participated in the structured educational programmes in the spe-
cialized diabetes centre. To ensure a high response rate, patients were asked to complete the
questionnaires during the educational programme. Demographic and diabetes associated data
(glycaemic control, type, duration, therapy of diabetes, a frequency of mild and severe hypogly-
caemia) and self-management behaviour data (frequency of blood glucose self-monitoring, self-
adaptation of insulin dosage) were collected by means of structured interviews with patients as
well as during clinic visits.

For measure patient’s satisfaction with their treatment regimen, the DTSQ status version
(DTSQs) was used. This diabetes-specific measure was developed by Bradley and collaborators for
the WHO programme on the quality of care of diabetes mellitus. The DTSQs contains six items
(DTSQ 1, 4 - 8) relating to various aspects of diabetes-specific-treatment satisfaction. The levels
of satisfaction were rated from 0 to 6, with higher scores indicating greater satisfaction. These
ratings were summed up to provide a total satisfaction scores from 0 (very dissatisfied) to 36 (very
satisfied). In addition, the DTSQs measures perceived frequency of hyperglycaemia (DTSQ 2) and
perceived frequency of hypoglycaemia (DTSQ 3) over the past few weeks. Both items were rated
from 6 (most of the time) to 0 (none of the time), with higher scores indicating blood glucose level
closer to the ideal. Higher scores indicate problems in perceived level of glycaemic control. 

For measure patient’s quality of life, the Audit Diabetes Dependent Quality of Life (ADDQoL)
questionnaire was used. The ADDQoL assess an impact of diabetes on 19 life domains (revised
version, Bradley C. [developer and copyright holder]). For each of these domains, respondents
provided both impact (ranging from -3 to 1) and importance (ranging from 0 to 3) scores. The
impact rating was multiplied by the importance rating for each applicable aspect of life to provi-
de weighted impact scores (ranging from -9 to 3), which was averaged across all applicable doma-
ins to form a single, average-weighted impact (AWI) score. Less negative scores indicate better
QoL and less negative impact of diabetes on QoL.

Statistical analysis. A statistical analysis was performed with Statistical Package for the Soci-
al Sciences 15.0 (SPSS, Chicago, IL, USA). For descriptive statistical analysis means, SD, abso-
lute and relative frequencies were calculated. Internal consistency of the DTSQ was evaluated by
computing Cronbach’s α. For group comparisons, multifactorial ANOVA and Fisher’s least signi-
ficant difference (LSD) procedure were performed where appropriate. Correlation analyses bet-
ween the independent variables and DTSQs were investigated using of a single linear correlati-
on (Pearson‘s correlation coefficient) and Spearman’s rank correlation coefficients. A p-value 0.
05 was taken to indicate statistical significance for all comparisons.

RESULTS

Distribution of Responses
The flexibility of the treatment (mean [SD] 4.2[±1.3]) was perceived as a major problem among pati-

ents in intensified insulin regimen (Table 2). Patients reported highest satisfaction with current treat-
ment in general (mean [SD] 4.9 [±1.2]). The reliability coefficient (Cronbach’s α) of the DTSQ was 0,745.
These findings indicate the good reliability of this instrument for use in this Slovak population.

Correlation analyses
There were no significant correlations between DTSQs and AWI scores of the ADDQoL (Table

3). Respondents reporting better AWI scores on the ADDQoL did not report better DTSQ scores.
The number of diabetic complications, the frequency of hypoglycaemia and HBA1c values did not
demonstrate the significant association with treatment satisfaction (Table 4). The perceived fre-
quency of hyperglycaemia correlated significantly with treatment satisfaction (Table 3).
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Differences in treatment satisfaction
The treatment satisfaction did not differ by gender, age, type of diabetes, insulin regimen, pre-

sence of diabetes complications, presence of diabetes-related co-morbidity or length of duration
of diabetes (Table 4). In the present study, only the frequency of blood glucose self-monitoring
demonstrated the significant association with treatment satisfaction. The mean difference was
significant only between respondents performing blood glucose self-monitoring regularly > 3
times per day and those who performed blood glucose self-monitoring irregularly (Table 5). 

Table 2 Distribution of responses (n=104) of the DTSQ

Item

Current treatment in general (DTSQ 1)

Frequency of hyperglycaemia (DTSQ 2)

Frequency of hypoglycaemia (DTSQ3)

Convenience of the treatment (DTSQ 4)

Flexibility of the treatment (DTSQ 5)

Understanding of diabetes (DTSQ 6)

Recommendation of the current treatment to others (DTSQ 7)

Continuation of the current treatment (DTSQ 8)

DTSQ score (Total)

Mean

4.88

3.08

2.09

4.33

4.19

4.34

4.58

4.67

26.94

± SD

1.19

1.91

1.59

1.36

1.35

1.38

1.91

1.36

5.78

Minimum

3

0

0

0

0

0

0

0

12

Maximum

6

6

6

6

6

6

6

6

36

Table 3 Correlations between DTSQs and AWI, number of reported complications, HBA1c and perceived frequency of
hypo (DTSQ 3) and hyperglycaemia (DTSQ 2)

Variable

AWI

AWI

Number of complications

HBA1c

Frequency of symptomatic mild  hypoglycaemia

DTSQ 2

DTSQ 3

Spearman’s correlation coefficient
p value

Pearson’s correlation coefficient
p value

Spearman’s correlation coefficient
p value

Pearson’s correlation coefficient
p value

Spearman’s correlation coefficient
p value

Spearman’s  correlation coefficient
p value

Spearman’s  correlation coefficient
p value

DTSQS

-0.052
n.s.

-0.091
n.s.

0.139
n.s.

-0.16
n.s.

0.093
n.s.

-0.224
0.02

0.13
0.19
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DISCUSSION

Quality of life and treatment satisfaction
We found the negative impact of diabetes on QoL despite high levels of treatment satisfaction.

In accordance with earlier studies, results of correlation analyses did not indicate the significant
association between QoL and treatment satisfaction. In validation study of the Italian version (8)
of the DTSQ were not found significant correlation between treatment satisfaction and QoL mea-

Table 4 Dependent Variables of the  DTSQs (Multifactorial ANOVA)

VARIABLE

SEX
(FEMALES/MALES)

Age
(18 – 50 years/= 51 years)

Type of diabetes
(Type1 diabetes/Type 2 diabetes)

Diabetes-related co-morbidity
(With co-morbidity/without co-morbidity)

Diabetes duration (years)
(1-10 years//= 11 years)

Type of insulin regimen
MDI/Type 1
MDI/Type 2
CSII

Blood glucose                                                                       
self-monitoring
Regular blood glucose self-monitoring = 3/day
Regular blood glucose self-monitoring = 1 glycaemic profile/week
Irregular blood glucose self-monitoring

Diabetic late complications
(With diabetic late complications/without diabetic 
late complications)

Mean

10.325

1.269

0.2785    

1.082

23.786

84.824

92.546

5.5172

F

0.391

0.048

0.07

0.041

0.901

3.215

3.507

1.30

p

n.s.

n.s.

n.s.

n.s.

n.s.

0.047

0.036

n.s.

Table 5 Dependent Variable (SMBG) of the  DTSQs (LSD test)

Performance of blood glucose
self-monitoring

Irregular SMBG

Regular  SMBG= 1 glycaemic
profile/week

Regular SMBG = 3/day

Total

n

44

42

18

104

Mean

25.52

27.48

29.39

26.98

± SD

6.02

5.01

5.95

5.74

p

Significant difference only
between irregular and daily
self-monitoring (The mean

difference= 3.866, p =0.016)
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sured by the most frequently used generic instrument Short Form-36 (SF-36) despite high cor-
relation between mental dimension of QoL and well-being. These results confirm the assumption
that perceptions of satisfaction have different implications than perceptions and descriptions of
burdens or restrictions in QoL.  In the light of holistic approaches to patient care, treatment
satisfaction and restrictions in quality of life should be elucidated simultaneously. In addition,
by this approach discrepancies between treatment satisfaction and quality of life can be clarifi-
ed. If patients with high treatment satisfaction (preventing them from asking for better treatment
strategies) but low quality-of-life scores are identified, individual treatment goals may be the key
for the individual acceptance of more efficient  treatment regimen, including education (4). Satis-
faction seems to be a more general evaluation with a more emotional and attitudinal tone, while
the concept of a burden might induce a more concrete image of impairments and restrictions.
The perception of stress and burdens seems to fluctuate more with time than evaluations of
satisfaction. This would impede the detection of therapeutic changes by scales of the burden type.
Satisfaction scales might be more sensitive to change also because of cognitive dissonance (6). 

Type of insulin regimen, glycaemic control and treatment satisfaction
Treatment satisfaction is predominantly based on comparisons patients make and does not

necessarily reflect good medical treatment (4). Therefore, certain patterns of individual treatment
goals may lead to high satisfaction scores despite lower levels of quality of life due to less flexib-
le treatment regimen or diabetic complications. For example, German study (4) revealed different
treatment goals of patients with a flexible adaptation of insulin dosages according to carbohy-
drate intake and patients with a more rigid insulin therapy. Patients with a flexible insulin the-
rapy were aiming to a higher degree at a flexible diet, flexible leisure time, and physical fitness.
Patients without a flexible therapy were striving more intensively for constant blood glucose
values, the avoidance of mild hypoglycaemia, a low frequency of blood glucose self-monitoring,
and the concealment of diabetes in public. Comparison of satisfaction scores in this study indi-
cated that patients without a flexible insulin therapy were more satisfied with the stability and
the level of their blood glucose control than patients with a flexible therapy, who were more
satisfied with the flexibility in their nutrition and during their leisure time (4). 

The trials comparing CSII with Multiple Daily Injections MDI in adults with type 1 diabetes
have been mainly focused on easily measurable outcomes such as HbA1c. Nevertheless, their
relative benefits in terms of flexibility of lifestyle and QoL have been seldom investigated. Treat-
ment with CSII was associated with a markedly higher DTSQ score in several studies (4, 7). In
contrast with these studies, we did not confirm that CSII is related to higher level of treatment
satisfaction. As expected, glycaemic control was only weakly correlated with DTSQ, underlining
that glycaemic control and treatment satisfaction and quality of life are distinct outcome para-
meters with different implications. In general, it is remarkable that not the frequency of mild
hypoglycaemia and HbA1 c values but perceived frequency of hyperglycaemia demonstrated the
strongest statistical association with treatment satisfaction. 

In contrast to previous study, we found no association between age, gender, diabetes durati-
on, presence of diabetes complications and diabetes satisfaction. For example, in Italian valida-
tion (8) study lower levels of treatment satisfaction were related to female gender, longer diabe-
tes duration, insulin treatment, presence of diabetes complications and HbA1c levels >7.0%. Age
at diagnosis of diabetes was identified as a significant predictor of treatment satisfaction in the
Edinburgh Prospective Diabetes Study (9) which examined prospectively the relationships bet-
ween psychosocial variables and diabetes-related outcomes in adults with newly diagnosed Type
1 diabetes. In this study older adults were more satisfied than younger adults with their diabe-
tes treatment at 12 months after diagnosis.

The frequency of blood glucose self-monitoring and treatment satisfaction
Blood glucose self-monitoring has long been recommended by health care professionals as a

tool to help achieve blood glucose targets and improve self-management (10). The frequency of
blood glucose self-monitoring - as an indicator of patient’s of adherence to treatment recom-
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mendations and as a prerequisite for an adequate adaptation of insulin dosage proved to be a
strong predictor of glycaemic control (14). People with Type 1 as well as people with Type 2 dia-
betes who follow a multiple daily insulin regime should consider monitoring their blood glucose
levels between 2-4 times daily depending on their treatment, lifestyle and individual needs (11,
12, 13). Only 17% of respondents in our study reported that they perform daily self-monitoring
but 47% respondents reported adaptation of insulin dosage in relation to factors, such as car-
bohydrate intake, glycaemia values or degree of physical activity. 

Although large clinical trials have yet to be conducted to assess the impact of SMBG on diabe-
tes outcomes, recommendations for use of SMBG in patients with Type 1 diabetes are clearly
defined (10). In type 2 diabetes, evidence supports that meal-related SMBG within a structured
counselling program improves HbA1c levels. The Retrolective Study Self-monitoring of Blood Glu-
cose and Outcome in Patients with Type 2 Diabetes (ROSSO) investigators reported that SMBG
was associated with decreased diabetes-related morbidity and all-cause mortality in type 2 dia-
betes; this association was even seen in the subgroup of patients who were not receiving insulin
therapy (13). Surprisingly, only 35.7% of patients of Type 2 diabetes performed regular SMBG in
our study. We found that lower level of DTSQ was related to avoidance of frequent as well as
regular SMBG. Respondents who performed regular SMBG (3 times per day or 1 glycaemic pro-
file per week) were more satisfied with therapy than those who performed SMG irregularly (in
case of possible hypoglycaemia - for example in relation to carbohydrate intake, physical activi-
ty, as well as  during sick days, etc.). 

SMBG is an integral component of self-care behaviours and is widely regarded as a valuable
tool to help individuals with diabetes understand the impact of foods, medications, and activiti-
es on their glucose levels (14).  The full potential of SMBG can be realized only when persons
with diabetes appropriately apply the data provided by their monitoring to the other components
of their overall plan of diabetes self-care. The optimal impact of SMBG is achieved only when data
obtained through monitoring is consistently applied in an individualized programme of monito-
ring, assessment, reassessment, problem solving, and decision making to facilitate self-care (10).
Detection of certain barriers of frequent self-monitoring will help to focus patient care and coun-
selling on essential behavioural aspects (e.g., supporting acceptance of frequent self-monitoring,
risk of adaptation of insulin dosage, etc.).

CONCLUSION

Treatment satisfaction has different variables or predictors than quality of life.  Frequencies of
blood glucose self-monitoring and perceived frequency of hyperglycaemia were significantly asso-
ciated with treatment satisfaction. The treatment satisfaction did not differ by gender, age, type
of diabetes, insulin regimen, presence of diabetes complications, presence of diabetes-related co-
morbidity or length of duration of diabetes. These results confirm the assumption that percepti-
ons of satisfaction have different implications than perceptions and descriptions of burdens or
restrictions in quality of life. The Diabetes Treatment Satisfaction Questionnaire can be consi-
dered as a valuable instrument to be used for the description of diabetes treatment satisfaction
in a Slovak population.
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