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Chronic respiratory diseases affect the personality and emotional state of the people who experience them.

Purpose — to determine the incidence of hyperventilation syndrome (HVS) and depressive disorder in patients with organic and functional
pathologies of the lungs at the pulmonary department and to assess their impact on the life quality of patients.

Materials and methods. \We have examined 131 patients aged 6—17, among them there were 54.9% (n=72) boys and 45.1% (n=59) girls.
The patients were divided into three groups: the children with somatoform disorder (SD) from the respiratory system 33.6% (n=44), those with
bronchial asthma (BA) — 34.3% (n=45) and those with pneumonia — 32.1% (n=42). For the diagnosis of depression we used a questionnaire
for children’s depression by M. Kovacs (1992), for the diagnosis of HVS we used Nijmegen gquestionnaire. To determine the patient’s quality
of life we used Pediatric Quality of Life Enjoyment and Satisfaction Questionnaire (PQ-LES-Q).

Results. The main structure of HVS 25 (19.1%) was composed of 17 (68%) children with SD, 5 (20%) children with BA and 3 (12%) children
with pneumonia. Mild depression was determined in 56 (81.1%) sick children, an average one was found in 13 (19.9%) sick children. The
severity of depression was significantly higher in the patients with SD in comparison to the patients with BA (95% CI: 6.5-15.5; p<0.0001)
and in comparison to the patients with pneumonia (95% CI: 3.2—-12.0; p<0.0009). The children with SD had the lowest rate of quality of life
according to the PQ-LES-Q scale in comparison to the children with BA (95% ClI: 5.4-14.6; p<0.0001) and the ones with pneumonia (95% ClI:
6.2-12.6; p<0.0001).

Conclusions. Hyperventilation syndrome occurs in 25 (19.1%) of the patients with pulmonary pathologies in childhood. In general, 69 (52.6%)
of the children had depressive symptoms. Most likely, the basis of low satisfaction with the quality of life in patients with pulmonary pathology
might be depressive disorders, as evidenced by the inverse and strong correlation between the data scales for depression and quality of life,
whereby r=-0.773 (p<0.0001).

The study was conducted in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee for all participants. Informed consent of the child’s parents was obtained for the research.

No conflict of interests was declared by the authors.
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JAdenpecuBHi i coMmaTtodpOopMHiI NOpYyLUEHHSA Y AiTEe B yMOBaX NyJibMOHOJ10OMN4YHOro
BigAiNIeHHs, X NOWUPEHICTb i BIJIMB HA SKICTb XKUTTS NauieHTIB

M.B. HeBos, J1.B. lNuna, P.B. CsicTtinbHik, FO.M. Jincuuys, B.l. Pyga

BiHHMLLKMI HALIOHabHWIA Medn4HU yHIBepcuTeT imeHi M.I. Muporosa, YkpaiHa

XPOHIYHI pecnipatopHi 3axXBOPIOBAHHS BIIMBAIOTL HA OCOOUCTICTb Ta EMOLLIHWI CTaH XBOPKIX.

MeTta — BUABNTY NOLIVPEHICTb MNEPBEHTUNALINHOIO cuHapomy (MBC) Ta AenpecrBHOrO po3snazy B AiTen 3 opraHidHnMN Ta GyHKLIOHANbHN-
MV NaToNOMAMN NEreHb B yMOBaX My/1bMOHONOMYHOIO BIAAINEHHSA; OLIHUTY iXHIV BNAVB HA SKICTb XTTS NaUjeHTiB.

Martepianu Ta metogu. O6¢cTexeHo 131 naujeHTa Bikom 6—17 pokiB. Xnon4ukis 6yno 54,9% (n=72), a aig4atok — 45,1% (n=59). MNauieHTis
NOAINEHO Ha TpW rpynu: i3 comatopopMHMK podnadamu (CP) amxanbHoi cuctemn — 33,6% (n=44), i3 6poHxiansHoIO actMoio (BA) —
34,3% (n=45), i3 nHeBMOHIel0 — 32,1% (n=42). Ina aiarHoCTVku Aenpecii BUKOPUCTaHO ONUTYBanbHKUK AMTAYoi Aenpecii M. Kovacs (1992),
ons piarHoctvkm FBC 3actocoBaHO HaMireHCbKm OnuTyBansHNK. [Unst BUSHA4EHHS AKOCTI XUTTA NAUJEHTIB BUKOPWCTAHO NefjatpnyHni onum-
TyBaNbHIK 3a10BONEHICTIO AKOCTI kuTTs — PQ-LES-Q.

Pesynbratu. OcHoBHy cTpykTypy 'BC ctaHosunm 17 (68%) aitert 3 CP, 5 (20%) piten 3 BA Ta 3 (12%) nauieHTv 3 nHeBMOHiIei0. Jlerknia
CTYyNiHb Aenpecii Bn3Havascs y 56 (81,1%) aiteit, cepenHin — y 13 (19,9%) nauieHTiB. BupasHicTb aenpecii 6yna sHa4HO BMLLOIO B NaLiEHTIB
i3 CP nopieHsaHO 3 nauieHTamu 3 BA (95% /[lI: 6,5-15,5; p<0,0001) Ta NOpiBHAHO 3 XBOPUMM Ha NHEBMOHIO (95% [I: 3,2—12,0; p<0,0009).
Y niten 3 CP 6yna HanHux4a skicTb X1TTa 3a wkanoio PQ-LES-Q nopiBHAHO 3 AitbMuy 3 BA (95% [1I: 5,4—-14,6; p<0,0001) i 3 nHeBMOHiIeI0 (95%
Al:6,2-12,6; p<0,0001).

BucHoBku. BC 3yctpidasca y 25 (19,1%) naujeHTiB i3 NereHeBoto Naronorietd ANTa4oro Biky. 3aranom y 69 (52,6%) airen cnoctepiranacs
OenpecuBHa cuMnToMaTtka. HariMoBipHille, B OCHOBI H3bKOI 3a[10BONEHOCTI SKICTIO XUTTA B NALIEHTIB i3 IEereHeBOoI0 NatoNorien MOXyTb
OyTV 0eNPeCHBHI NOPYLIEHHS, NPO LLO CBIO4MTL 3BOPOTHUIN Ta CUAbHNIA KOPENSAUHMIA 3B'A30K MiX AaHVMW WKan 3a Aenpecieo Ta aKicTio
xutTa, ae r=-0,773 (p<0,0001).

JoCnifxXeHHA BMKOHAHO BIAMNOBIAHO A0 NPUHUMNIB [enbCiHCHKOI Aeknapalti. [poToKon A0CNIOXEHHS yxBaneHo JIoKanbHUM eTUYHVM KOMITE-
TOM 3a3Ha4eHoi B pOOOTI yCTaHOBK. Ha MpoBeaeHHA OOCIAXEHb OTPUMAHO IHOOPMOBaHY 3rofly OarbkiB AiTeN.

ABTOPV 3a8BNSHOTb NP0 BIACYTHICTb KOHMAIKTY iIHTEPECIB.

KniouoBi cnoBa: nenpecisi, NTHEBMOHIsi, 6pOHXianbHa acTMa, CoOMatoPpOPMHMIA PO3Nag, AKICTb XUTTH, AiTu.
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Introduction

hronic respiratory diseases affect the

‘ personality and emotional state of the
people suffering from them. In particular,

patients with severe asthma may have concomitant
psychopathological disorders such as alexithymia,
anxiety and /or depression that lead to a worsening
of the clinical course of the underlying disease [3].

During the recent years we have seen significant
progress in understanding the pathogenesis and
development of effective treatments for bronchial
asthma (BA). However, there are still a number
of patients who fail to achieve control of treatment,
despite the use of modern and effective anti-asth-
matic drugs [11].

Bronchial asthma is highly prevalent in children
(7-10%). The success of treatment of the children
with BA is influenced by personal characteristics,
family environment, demographic characteristics
such as age and gender, as well as the presence
of affective disorders. According to the literature,
the incidence of depression is 45% and occurs in
64.5% of boys and in 35.5% of girls [20]. During
the patient’s life the prevalence and type of comor-
bid conditions of BA can change, that further com-
plicates the diagnosis and treatment of BA [8].

Recently there has also been a growing inte-
rest in assessing the quality of life of patients with
respiratory diseases. Modern studies have shown
a decline in the quality of life of patients with BA,
exacerbated by the hyperventilation syndrome
(HVS). In addition, it has been shown that HVS
impairs control over asthma attacks [18].

Hyperventilation syndrome belongs to somato-
form disorders (SD) making up a group of mental
disorders of neurotic nature. The distinctive fea-
ture of this group is presented by the numerous
signs of somatic diseases that are not confirmed by
objective clinical studies. This condition is charac-
terized by excessive ventilation, hypocapnia and
respiratory alkalosis. It is observed in a variety
of clinical symptoms [14].

In International Classification of Diseases 10
(ICD-10) HVS refers to a SD of the autonomic
nervous system of the respiratory system (F45.33).
It should be noted that the group of SD has been
somewhat categorically changed in the classifica-
tion of DSM-5 (Diagnostic and Statistical Manu-
al of mental disorders) in comparison to ICD-10.
Thus, in DSM-5 the category «Somatic symptom
and related disorders» has appeared that corre-
sponds to the category of SD in ICD-10 [10].
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The main etiological factors of HVS are anxiety
and depressive disorders of various severities [9].
Somatic symptoms are supposed to be the most
common clinical symptoms of depression [15]. In
the majority of children, somatic manifestations
can hide long-term emotional disorders, forming
a variety of masks of depression, reducing the ef-
fectiveness of their treatment, one of which may be
HVS [13].

For the patients suffering from BA, the presence
of HVS can lead to a reassessment of the severi-
ty of asthma symptoms and, accordingly, affect its
treatment [25]. Moreover, in the patients with BA
or any other organic pathologies of the lungs HPV
can further lead to the appearance or intensifica-
tion of symptoms such as cooling and drying of the
airways because of hyperventilation, narrowing of
the airways due to cholinergic activation [2].

Depressive disorder that occurs in children
aged 5-12 affects psychological and social deve-
lopment adversely, and its early onset is associated
with an increased risk of recurrence, psychiatric
morbidity and disorders [1].

The children with somatic complaints have an
increased risk of emotional disorders in childhood.
Frequent and recurrent somatic complaints in
childhood have suggested emotional disorders in
adulthood, especially depression and generalized
anxiety disorder [22].

However, at the national level, insufficient at-
tention is paid to the discussion of psychopathy as
a comorbid condition in BA and other diseases of
the respiratory system [11].

Taking into consideration the above given data,
the purpose of the study was to determine the inci-
dence of HVS and depressive disorder in patients
with organic and functional lung pathologies at
the pulmonary department and to assess their im-
pact on the disease and patient’s quality of life.

Materials and methods

The research was conducted on the clinical ba-
sis of the Department of Pediatrics, Obstetrics and
Gynecology Faculty of Postgraduate Education,
National Pirogov Memorial Medical University
at the pulmonary department of Khmelnytsky re-
gional children’s hospital, in Khmelnytsky. Having
signed the informed consent of parents and chil-
dren, 131 patients aged 617 were included in the
study, among them there were 54.9% (n=72) of
boys and 45.1% (n=39) of girls. The patients were
divided into three groups: those with SD from
the respiratory system — 33.6% (n=44), those
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with BA — 34.3% (n=45) and those with pneumo-
nia — 32.1% (n=42). We did the selection of the
children and made the diagnosis of SD after a gen-
eral clinical examination and according to the crite-
ria of SD ICD-10. The Nijmegen Questionnaire was
used to diagnose HVS as the main manifestation of
SD. The questionnaire evaluates 16 symptoms asso-
ciated with HVS according to a five-point scale. The
sum of scores according to the Nijmegen Question-
naire >23 has a sensitivity of 91% and a specificity
of 95% for the diagnosis of HVS [15]. The Chil-
dren’s Depression Inventory (CDI) questionnaire
by M. Kovacs, 1992, was used to detect depression
in children with lung disease behavioral problems.
The overall normal CDI rate can range from 0 to
54, 50 is a critical value, after which the intensity
of symptoms increases [12]. The Pediatric Quality
of Life Enjoyment and Satisfaction Questionnaire
(PQ-LES-Q) was used to determine patients’ qua-
lity of life and comorbidities. The questionnaire was
developed by Jean Endicott to assess the degree of
satisfaction in different areas of life in children aged
6—17[5]. The scale was later evaluated and validated
in children with major depressive disorder [6]. This
questionnaire assesses the general health, well-being
and perception of the patient’s life and consists of 15
points according to a five-point scale.

The Statistical analysis was performed using
the software package Statistica 8.0.360 (Stat
SoftInc., No. GCHGG863UAHG4WCDH2CG),
MedCalc.7.4.4.1. (No. XXZVRKAHL4D4H-
QFZWYXZ) and Excel (2007). The hypothesis
about the normality of the distribution was tested
using the Shapiro-Wilk Test. Quantitative charac-
teristics are given in the form of M*c (arithmetic
mean * standard deviation). The veracity of dif-
ferences was assessed using Student’s two-sample
t-test and constructing a 95% confidence interval
(CI) for the difference between the means, as well
as by correlation and regression analysis. Values at
p<0.05 were considered reliable.

The study was conducted in accordance with
the principles of the Declaration of Helsinki. The
study protocol was approved by the Local Ethics
Committee for all participants.

Results and discussion

Hyperventilation syndrome is a common di-
sease characterized by recurrent episodes of exces-
sive ventilation in response to anxiety or fear [23].

Functional somatic symptoms are quite often
associated with emotional disorders such as depres-
sion and anxiety, forming their clinical «masks»
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Fig. 1. A. The incidence of HVS in children with functional and organic
pulmonary pathologies at the pulmonary department. B. The structure
of HVS depending on the pathology of the lungs

and leading to misdiagnosis of the underlying
disease and ineffective treatment [13]. Apply-
ing the Nijmegen Questionnaire, 25 (19.1%) out
of 131 patients with respiratory disease had
HVS (Fig. 1A). HVS occurred in 17 (68%) cases
among the children with somatoform respiratory
disorders, among the patients with asthma BA and
the children with ambulatory pneumonia it was
emerged in 5 (20%) and 3 (12%) cases relatively
(Fig. 1B).

The combination of organic and dysfunctional
respiratory disorders has been observed in many
studies. This phenomenon must be taken into ac-
count in the management of such patients, since
the presence of HVS or other dysfunctional dis-
orders can worsen the underlying disease and
mislead the physician about the ineffectiveness
of treatment. The occurrence of the dysfunctional
respiratory disorders in patients with organic lung
disease is possible in the presence or development
of anxiety and depressive disorders. This may be a
response either to the underlying pathology or the
existence of the disorders before the development
of an organic disease, which leads to their decom-
pensation. Hereditary and social factors, as well
as the peculiarities of raising a child (for exam-
ple, hyper-care) play a significant role in this is-
sue. Thus, depressive disorders were detected
in 29.2% of adolescents with SD from the car-
diorespiratory system in the research works
of Yu.N. Lysytsia et al. (2019) [13].

The presence of HVS varied depending on the
age and gender of the patients. According to the
questionnaire, the largest number of children with
HVS occurred in the age group of 6-10 (10 out
of 48 patients, i.e. 20.8%). Slightly lower incidence
of HVS occurred in the age group of 11-14 (9
out of 47 children, i.e. 19.1%) and the lowest inci-
dence was in the group of adolescents aged 15-17
(6 children out of 36, i.e. 16.6%). HVS was also al-
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most twice as common among girls as among boys
(64% and 36%, respectively). A similar tendency
was also found in the study of Yu. N. Lysytsia et al.
(2019). The researches explained that there were
a higher tendency of women to develop depressive
disorders and anxiety, which may be the basic cause
for the development of SD [13].

The highest score according to the Nijmegen
Questionnaire was found for the children with
HVS associated with BA, slightly lower scores
were found for the children with pneumonia and
the lowest ones were for the patients with SD.
This difference is probably due to the premor-
bid psychoemotional background and autonomic
disregulation in the children suffering from organic
lung disease. These factors in the period of organic
disease lead to decompensation of autonomic re-
gulation of the respiratory system, which in com-
bination with pathophysiological disorders due to
the underlying disease and emotional stress, can
lead to increased shortness of breath and severity
of HVS. Thus, for the patients with BA, the num-
ber of points according to the Nijmegen Question-
naire was 31.2+3.0, and it significantly exceeded
the number of points for the children with SD —
24.1£1.8 (95% CI: 4.9-9.3; p<0.0001). Additio-
nally, for the patients with pneumonia, the number
of points was 29.7+9.8, and it significantly exceed-
ed the number of points for the children with SD
(95% CI: 0.7-10.4; p<0.02). There was no signifi-
cant difference in the questionnaire scores between
the patients with BA and the ones with pneumonia.

It should also be noted that the number
of points according to the Nijmegen Question-
naire, although not that statistically significant,
was higher among the girls than among the boys
(27.5£5.3 and 23.9+1.4, respectively). This ten-
dency may indicate a greater predisposition
to the development of HVS in females. In our study,
HVS was almost twice as common among girls as
among boys (64% and 36%, respectively). The pre-
dominance of females with HVS can be explained
by their greater psycho-emotional instability and
predisposition to anxiety and depressive disorders.
According to many researchers, the female gender
is one of the main risk factors for the development
of anxiety and depressive disorders, on the basis
of which HVS can be formed as a somatic symptom
of their manifestation [17,19].

Numerous studies have established the role
of serotonin in the modulation of respiratory
rhythm and respiratory patterns. The collection of
experimental data suggests that serotonin plays a
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crucial role in central respiratory control. Changes
in the serotonin system (related to genetic and /
or environmental factors) cause severe respiratory
disorders that can occur since the early postnatal
period and up to neurodegenerative diseases in
the elderly [7]. It is also known that serotonin is
involved in the development of depressive disor-
ders, changes in the production and metabolism
of which have been observed in some categories
of children, especially with SD [16]. Tt is possible
that the general biochemical mechanism of these
disorders does not exclude the interconnection
between the occurrence of HVS and depression,
both in SD and in organic lung pathologies. The
presence of depression itself may be a key cause of
the development of HVS in the patients with SD of
the respiratory system. The inclusion of depression
in organic diseases with the onset of HVS can sig-
nificantly complicate the course of the underlying
disease and its correct diagnosing.

A screening study for the presence of depres-
sive symptoms in children suffering from organic
diseases and SD of the respiratory tract has shown
the presence of depressive symptoms and its depen-
dence on individual factors.

The study of the entire cohort of children
(n=131) showed that 69 (52.6%) ones had a to-
tal score above the upper limit of 55 on average
according to Kovacs Questionnaire, that could
indicate the presence of depressive symptoms
(Fig. 2A).

Among the children with somatoform (psy-
chosomatic) respiratory disorders the depression
was diagnosed in every second child that equaled
37 (53.6%). Among the children with BA, the
depressive disorders occurred in 12 (17.4%),
and in almost every third child with pneumonia
that equaled 20 (29.0%), (Fig. 2B).

The presence of depression in the vast majority
of patients with SD may indicate its key role in the

A

29.0 %

53.6 %

47.4%

O Somatoform Disorder
O without Depression H Bronchial Asthma

O with depression B Pneumonia

Fig. 2. A. Depressive symptoms were revealed in children with respiratory
diseases according to the Questionnaire of Children’s Depression (Maria
Kovacs, 1992). B. The structure of the depression depending on the
pathology of the respiratory system
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development of this disorder, but its comorbidity
with pathological anxiety disorders is not excluded,
which may also underlie SD. A high prevalence
of depression in children with SD (43.2%) was
also observed in the study by L. Pypa et al. (2020).
It was suggested that for a certain category
of children SD may be based on depression as
the primary cause of this disorder (indicated by
low serotonin levels). At the same time, there are
patients with SD who do not have any clinical
manifestations of depression. Probably, SD can
be a multifactorial pathology with different
pathogenetic subtypes [16].

At the same time, the presence of the depression
in the patients with BA and pneumonia rather
indicates its secondary cause in response to
the development of organic lung disease, as a
person’s response to stress, but which can worsen
the underlying disease and its rehabilitation.

Thus, in the study by D.S. Lakshminarasappa et
al. (2021) most children with uncontrolled BA had
depression combined with anxiety in comparison
with the children who had controlled BA. This
may indicate the impact of anxiety and depression
on the severity and course of BA [24]. The
existence of different phenotypes of depression in
such patients requires further study, as there may
be different approaches to treatment that may
affect the effectiveness of treatment of organic
disease and SD.

An important indicator of depression is its
severity. Thus, in the general structure, a mild
degree of depression was determined in 56 (81.1%)
patients, the moderate one was found in 13 (19.9%)
patients. No severe depression was observed in
this category of children. This tendency was also
observed in the groups of patients. In the group
with SD (n=37) mild depression was detected
in 28 (75.6%) cases, the moderate one occurred
in 9 (24.4%) cases, in the group with BA (n=12)
mild depression was detected in 10 (83.3%) cases,
the moderate one occurred in 2 (16.7%) cases,
and in the group with pneumonia (n=20) mild
depression was determined in 18 (90.0%) cases, the
moderate one was in 2 (10.0%) cases.

According to the questionnaire, the largest
number of children with depression occurred in
the age group from 11 to 14 (30 out of 69 people,
that equaled 43.5%). Depression was slightly less
common in children aged 6—-10 (25 out of 69 chil-
dren, that equaled 36.2%), and less common among
adolescents aged 15-17 (14 out of 69, that equaled
20.3%). One of the possible important factors for

38

the frequent occurrence of depression in children
aged 11-14 may be the formation of personality
and the onset of puberty, which can lead to in-
creased sensitivity to various stressors with the de-
velopment of depressive symptoms. It is also found
in other author’s studies [16].

Depression was more common in girls than in
boys (36 (52.2%) and 33 (47.8%), respectively). It
confirms the female gender is one of the risk factors
for depression.

According to the Depression Scale (CDI)
the highest score was shown by the children
with SD, significantly lower scores were shown
by the children with pneumonia, and the
lowest one was found in the patients with BA. It
is likely that higher levels of depression in children
with SD may be due to the presence of depres-
sion as the basis of the pathology or as the cause
of SD, and somatic symptoms of the respirato-
ry system, including HVS, may be its clinical
manifestations. While lower levels of depression
in the children with organic lung disease may in-
dicate mostly the onset of depression as a perso-
nality response to the disease that also subsides
as the underlying disease disappears. Thus, in
the patients with SD, according to the CDI scale
the number of scores was 59.8+10.6 and it sig-
nificantly exceeded the number of scores shown
by the children with BA — 48.8+10.8 (95% CI:
6.5—-15.5; p<0.0001), and in the children with
pneumonia it equaled 52.2£9.9 (95% CI: 3.2—-12.0;
p<0.0009). There was no significant difference
between the patients with BA and pneumonia
according to the CDI scale.

Recurrent BA in children is often associated
with emotional disorders such as anxiety and de-
pression that have a significant negative impact on
the course of the disease. According to the study of
T. Deraz1 et al. (2018) 34.4% of the children with
BA had anxious symptoms, and 33.3% of them
were depressive. The children with BA in combina-
tion with depression were more likely to seek emer-
gency care for the underlying disease than children
without depression. The use of multivariate re-
gression analysis showed that concomitant illness
with anxiety or depression was an independent risk
factor for poorly controlled BA. Moreover, severe
BA, uncontrolled BA, and concomitant depres-
sion were independent risk factors for anxiety in
the children with BA. Also, the duration of BA for
more than 5 years and the presence of other atopic
diseases were independent risk factors for depres-
sion in children [11].
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It should also be noted that the severity of de-
pression according to the CDI scale was signifi-
cantly higher in girls than in boys. Thus, the num-
ber of scores according to the CDI scale in girls was
63.9+4.8, while in boys it was 60.0+3.9 (95% CI:
1.8-6.0; p<0.0005). This evidence confirms over
again the depression has more severe course and a
higher tendency to develop in women than in men;
as well as that a female gender is a risk factor for
depression.

While using the PQ-LES-Q pediatric quality
of life satisfaction questionnaire, the lowest score
was observed in the children with SD, and a sig-
nificantly higher score was observed in the children
with organic lung disease (BA and pneumonia).
Thus, the total score according to the PQ-LES-Q
scale in the children with SD was 47.5+6.6, and it
was significantly lower than the overall score in
the children with BA that equaled 57.5£13.9 (95%
CI: 5.4-14.6; p<0.0001), and the patients with
pneumonia had a total score of 56.9£8.4 (95% CI:
6.2—12.6; p<0.0001). There was no significant dif-
ference in scores between the children with BA and
those with pneumonia. Most likely, low satisfac-
tion with the quality of life in the children with SD
in comparison to the young patients with organic
diseases may be due to the anxiety and depressive
disorders that are mostly distinct in this category
of patients and compose the main symptoms of the
disease.

Thus, it is possible to suggest the presence of
the relationship between quality of life satisfaction
primarily with the psycho-emotional state of the
child, rather than with the presence of an organic
disease, which requires further study and may be of
great social importance.

Taking into consideration the received data, it
is possible to suggest a certain link between the
presence and severity of depression and the deve-
lopment of HV'S. Moreover, it is possible that the
decline in quality of life in children with functional

and organic lung diseases may be due not only to
the course of the underlying disease, but also to the
occurrence of both primary and secondary to the
main pathology depressive symptoms. Correlation
and regression analysis were used to determine
such correlation.

Figure 3 shows a linear regression diagram
demonstrating a direct interrelation between CDI
values and the Nijmegen HVS Questionnaire.

The analysis of the chart has shown some fea-
tures of the relationship between the amplification
of depressive symptoms and the occurrence of HVS.
The coeflicient of determination R2=0.321 shows
that in 32.1% of the cases, the increase in scores ac-
cording to the depression scale leads to the increase
in scores according to the Nijmegen questionnaire
with the possible occurrence of HVS. The calcu-
lated correlation coefficient r is 0.565 (p<0.0001).
Thus, there has been found out a reliable direct and
average correlation according to Chaddock’s scale
between the values according to the CDI scale and
the Nijmegen Questionnaire HVS, i.e. with an in-
crease in scores according to the Depression Scale,
the score increases also according to the Nijmegen
Questionnaire, which may indicate the significance
of depressive symptoms for possible development
of HVS.

Figure 4 shows a linear regression chart demon-
strating a direct relationship between the increase
in depressive symptoms (CDI scale) and the quali-
ty of life of the patients with pulmonary pathology
(according to the PQ-LES-Q questionnaire). The
coeflicient of determination R2=0.598 shows that
in 59.8% of cases, an increase in scores according
to the depression scale leads to a decrease in scores
according to the PQ-LES-Q scale. The calculated
correlation coefficient r =-0.773 (p<0.0001).

Thus, areliable feedback and a strong correlation
according to Chaddock’s scale between the values
according to the CDI scale and the quality of
life scale have been revealed. The obtained data
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Fig. 3. The relationship between the increase of depressive symptoms
according to the CDI scale and the occurrence of hyperventilation syndrome
according to the Nijmegen questionnaire
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show that with an increase in scores according to
the depression scale, the score according to the
PQ-LES-Q scale decreases. This indicates the
importance of depressive symptoms in reducing
the quality of life in the patients with respiratory
diseases.

Conclusions

Hyperventilation syndrome occurs in 25 (19.1%)
of children with respiratory diseases and was
diagnosed almost twice more often in girls than in
boys (64% and 36%, respectively). It was mostly
associated with SD of the respiratory system in
children, in 68% of cases, and much less common
in patients with pneumonia, in 12%. Significantly
more often, the HVS was manifested in children
with BA, in comparison to the children with SD
(95% CI: 4.9-9.3; p<0.0001). Its development
is facilitated by premorbid psychoemotional
background and decompensation of autonomic
respiratory disregulation that leads in combination
with pathophysiological disorders due to the
underlying disease and emotional stress toincreased
shortness of breath and severity of HVS. There was
a direct and moderate correlation between these
scales for depression and the frequency of HVS,
whereby r=0.565 (p<0.0001).

69 (52.6%) of pulmonary patients had various
degrees of depressive symptoms. The main
structure of depression constituted 53.6% of the
children with SD, they had more severe depressive
symptoms, in comparison to the young patients
with BA (95% CI: 6.5-15.5; p<0.0001) and in
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