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Summary. Assessment of the quality of life allows individualizing treatment measures and increasing treatment efficacy.

The chronic obstructive pulmonary disease (COPD) decreases the functional pulmonary capacities and worsens the

quality of life. The possibilities of drug therapy in old age are limited and, therefore, our work aimed to evaluate effects of

respiratory trainings, using PEEP (positive end-expiratory pressure), on the life quality of the elderly patients with COPD.

Forty patients suffering from COPD were examined. Of them, 26 persons were given real respiratory trainings with PEEP

and 14 patients received imitated respiratory trainings. Each training course had 10 daily sessions. Each session included

15-minute breathing with PEEP 5 cm H2O. The life quality was assessed using the EuroQol-5D questionnaire, visual

analogue health scale and the specific St. George's respiratory questionnaire. After the respiratory training course with

PEEP we observed the increase of physical activity of patients, the improvement of disease symptomatic as well as social-

psychological status and subjective health self-assessment. The disease stage and clinical group had no impact on the

effectiveness of breathing trainings with PEEP in elderly patients with COPD. Summing up, the respiratory trainings with
PEEP can be the effective and safe method for improving life quality of elderly patients with COPD.

Key words: quality of life, COPD, aging, respiratory trainings with PEEP.

Ervin Asanov

Doct Med Sci, Principal scientific researcher, department of clinical physiology and pathology of internal organs,

State Institute “Institute Gerontology named be D. F. Chebotarev NAMS of Ukraine»

e-mail: eoasanov@ukr.net

Asthma and Allergy, 2019, Ne 2, C. 15-21.

IUXAJIBHI TPEHYBAHHS 3 ITIOSUTUBHUM TUCKY HAIIPUKIHIII BUIUXY
TA AKICTDb JKUTTA Y XBOPUX ITOXMJIOTO BIKY 3 XO3J1
E. O. Acanos, I. A. [Tviba, C. O. Acanosa

Pestome
XponiyHe 0OCTPYKTMBHe 3axBopioBaHHA JiereHb (XO3JI) 3HIDKYe (QyHKIIOHa/IbHI MOXMUIMBOCTI JIETKMX 1 IOTipuIye
AKICTD >KUTTA. MOXIIMBOCTI MeIMKaMeHTO3HOI Teparlil B IITHbOMY Billi 0OMe)XeHi, TOMy MeTOI0 JOCTIKeHHA 0Y/I0 OLliHKa
BIUIMBY fuxanbHux TpeHyBanb 3 PEEP (Positive End Expiratory Pressure) Ha fAKiCTb XXWUTTS y XBOPUX IIOXWIOIO BiKy 3
XO3JI. O6cresxeno 40 xBopux noxmoro Biky 3 XO3J1. 3 Hux 26 oci6 oTpuMyBanu peajbHi ayxanbHi TpenyBaHus 3 PEEP,
a 14 4onoBik oTpMMyBany iMiTOBaHi AMxanbHi TpeHyBaHHA. Kypc TpeHyBaHb cKlajiaBca 3 10 MIO/IEHHMX CEaHCiB, KOXKeH
CeaHC BK/IIOYaB B cebe 15 xBymiHHe fuxanua 3 PEEP 5 cm Bop,. ct. [ OLIiHKM AKOCTI XUTTA BUKOPUCTOBYBA/IN ONUTYBa/Ib-
Uk EuroQol-5D, Bi3yanbHy aHanmorosy IIKamy 3OpOB's, a Takox «PecmipaTopHuil ommTyBanbHMK TocmiTamo CBATOTO
Teoprisi». ¥ 06cTeXKeHNX XBOPUX IIC/IA 3aCTOCYBAaHHA IAMXalIbHUX TpeHyBanb 3 PEEP minmimmacs ¢isudyHa akTUBHICTD,
IOKpAIWIACs CUMIITOMATHMKA XBOPOOU, COLia/JIbHMII i IICUXONOTIYHMIT CTAaTyC, a TAKOX CY0'€KTVMBHA OLIHKA 3JOPOB'S.
Crapis i iiHiYHa rpyna XBopoOM He BIUIMBA/IY Ha e(eKTUBHICTD AMXalbHUX TpeHyBaHb 3 PEEP y xBopix moxmioro Biky 3
XO3JI. Juxanpui TpeHyBanHA 3 PEEP MoxxyTb 6yTH epeKTUBHMM i Ge3IIeYHNM MeTOJOM ITOJIIIIeHHS AKOCTI XKUTTS Y XBO-
pux noxusoro Biky 3 XO3JI.

Knrouosi cnosa: saxicts xuttd, XO3JI, crapinns, uxanbHi TpeHyBaHH:A 3 PEEP.
Acanoe Epsin Ocmanosuy
L. me0.n., 20m068HULL HAYKOBUIL cniepobimHuK 6i00iny KniHiuHoI isionoeii ma namonoezii HympiwiHix opeaie
AY «Incmumym eepoumonoeii im. []. @. Yebomapvosa HAMH Ykpainu»
e-mail: eoasanov@ukr.net
Acrma Ta Anepris, 2019, 1, P. 15-21.

© Asanov E. O., Dyba I. A,, Asanova S. O., 2019
www.search.crossref.org
DOI: 10.31655/2307-3373-2019-2-17-23

ACTMA TA AJTEPTIA - 2 - 2019
ISSN 2307-3373



Introduction. The life quality measurement is essen-
tial in chronic diseases as it allows evaluating efficacy of
medical measures in order to make patient’s life comfort-
able, to increase the functional activity and adaptation of
patients during disease [6, 10]. Their psychosocial and
spiritual wellness is directly linked with the life quality [8].
Life quality evaluation allows judging about medical
health care level as well as proper choosing of the meth-
ods of their treatment and rehabilitation [9].

The life quality reflects patient’s perception of his
health, functional possibilities and attitude to his illness.
For this reason the definition of life quality allows to
individualize treatment approaches in order to increase
treatment effectiveness. However, in the routine prac-
tice it frequently happens that life quality, as one of the
criteria of treatment effectiveness, is not assessed while
more attention is given to the elimination of pathologi-
cal symptoms.

The majority of investigators assume that the concept
of life quality must include the state of patient but not
only pathology manifestations [9, 10]. The patient’s func-
tional state reflects the level of his health, that is to say his
physical and social activity, mental status, self-servicing
and the wellbeing. In large measure, life quality is a broad
concept which should not be determined solely by the
effects of illness but also by its presence.

In the modern demographic processes one can
observe the increase of the number of elderly people.
This leads to the change of age-related morbidity and
mortality structure and an increased portion of older
population [16]. The lung diseases are one of the key
reasons of morbidity and mortality among elderly and
very old people [17].

Chronic obstructive pulmonary disease (COPD)
occupies a special place in the geriatric pulmonology.
On the one hand, age-related pathologic-morphological
changes of the bronchial apparatus promote develop-
ment of COPD, lengthen the disease course and worsen
its prognosis [6]. The symptoms of disease in the old age
are marked by non-specificity, diversity and changeabil-
ity of the clinical manifestations [11]. This makes it dif-
ficult to diagnose and perform health care arrangements
without a worsening of the life quality. The life quality
worsening in elderly patients with COPD also promotes
the polimorbidity, polipragmasia and side impacts of
the drugs used for their therapy as well as their psycho-
social disadaptation [11].

COPD is the chronic illness causing not only bron-
chial obstruction and decreasing pulmonary function but
also worsening of patient’s daily life activities that has a
negative impact on the quality of life [15]. Therefore, the
life quality of such patients and their treatment has been
a focus of thorough investigation [7, 10, 15].

According to recent editorship of the GOLD, one of
the aims of this illness treatment is the improvement of
the life quality [13]. It is a priority task in the geriatrics
in caring and servicing of elderly patients suffering from
this disease [4]. The safe medication use is very impor-
tant in view of the physiological peculiarities (slowed
drug absorption from the gastrointestinal tract, dis-
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turbed binding of the drugs with the proteins, reduced
rate of their biotransformation and elimination from the
organism, which can change drug pharmacokinetics
and pharmacodynamics) [8]. As it is known, the elderly
people suffer from several diseases and take many drugs.
This increases the risk of their side effects. Thus it has
been proved that such risk is 2-times higher in the
60-old patients and 7-times higher in the patients older
than 70 years of age as compared with the young [8].

Medications are not the only option available to
treat elderly patients. In this sense, the breathing train-
ings with a positive end-expiratory pressure (PEEP) are
recommended [3, 12, 16, 18].

The literature data show that creation of positive
expiratory pressure has a favorable effect on the external
respiratory system. It increases its functioning and pro-
duces a curative effect at lung diseases [10, 18]. This
method is widely used for artificial lung ventilation in
anesthesiology, reanimatology and surgery during
post-surgical period [5].

The main mechanism of action with positive pres-
sure at the end of expiration is the prevention of early
expiratory closure of the respiratory pathways [5]. This
smoothes out the alveoli and involves so-called “unsta-
ble” non-functional alveoli into gas exchange process
that, in turn, reduces alveolar dead space volume,
improves ventilation-perfusion ratio and increases pul-
monary gas exchange [5, 12]. During creation of posi-
tive end-expiratory pressure the number of so-called
“unstable” alveoli involved in the gas exchange increas-
es. The author reported the tendency to a decrease in the
number and quality of surfactant and, as a consequence,
reduction of the residual volume and the alveolar blood
flow [5]. Artificially created positive pressure in the res-
piratory pathways brings back the initial volume for the
alveoli to recover residual capacity and perfusion. Some
research works have shown even some increase of the
surfactant amount at the expense of restitution of perfu-
sion and activation of the cholinergic mechanisms [18].
An increase in residual capacity results in a decrease of
compliance and a reduction in intrapulmonary shunt-
ing. This promotes a decrease of the alveolar dead space
and an increase of the efficient alveolar ventilation, lead-
ing to an increase of PaO,, a decrease of PaCO, and a
better oxygen provision of the organism. Therefore, the
respiratory PEEP trainings are widely used in clinical
medicine for treatment and prophylaxis [12, 16, 18].

However, PEEP respiration can negatively influence
on the hemodynamics. In particular, an increased
intrathoracic pressure during PEEP breathing can lead to
the worsening of venous blood return and consequently
to the decrease of cardiac output and pulmonary blood
circulation [5, 12]. PEEP breathing can lead to worsening
of blood outflow from the brain and increase of the
intra-cranial pressure [5, 12]. All these undesirable effects
of PEEP breathing are being developed at sufficiently
high pressure during exhalation and depend on the
hemodynamic status of a concrete person.

It is known that the venous blood return, minute
volume and blood circulation as well as the pulmonary
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and brain blood flow are decreased in old age. Therefore
the unfavorable effects of PEEP breathing can develop
already at the lower breathing values during exhalation.

Previously, the studies on the effects of PEEP
breathing on old human organism were carried out at
the D. F. Chebotarev Institute of Gerontology NAMS
of Ukraine [2, 3, 16]. According to their findings, the
most optimal PEEP level during breathing trainings in
old people was 5-10 cm H2O [3, 16]. The respiratory
trainings using PEEP improved the systemic and cere-
bral hemodynamic, pulmonary gas exchange, micro-
circulation and increased hypoxia tolerance in the
elderly people [2, 3, 16].

Nevertheless, there are not enough research works
to study the effects of respiratory trainings using PEEP
on the quality of life in the elderly patients with
increased reserve capacities of the lung in the elderly
patients with COPD.

Aim. To assess the effects of course respiratory
trainings with PEEP on the life quality in the elderly
patients with COPD.

Subjects and Methods

The study included the 60-74 year-old patients (n =
40) suffering from COPD without exacerbation 1%-21¢
degree of bronchial obstruction (GOLD I-II), clinical
groups A and B. The duration of disease was 7-27 years.

The disease diagnosis was made according to the
GOLD recommendation and Health Ministry of Ukraine
Order no. 555 dated 27.06 2013.

The inclusion criteria were:

- bronchodilator therapy during no less than two
months prior to inclusion into the study;

- withdrawal of prolonged B,-agonists 12 hours prior
to the inclusion into the study;

- withdrawal of M-cholinolitics 48 hours prior to the
inclusion.

In the course of investigation, a short-acting inhaled
beta 2-agonist Salbutamol was given on the request as an
urgent aid to relieve COPD-caused symptoms.

Participation in the study was voluntary. All partici-
pants received detailed information about the study and
signed their written consent to participate.

All participants were divided in two groups: group 1
(n = 26) who received the real respiratory trainings with
PEEP and group 2 (n = 14) who received the imitated
respiratory trainings.

The training course had 10 daily sessions each of
them included one min breathing with PEEP 5 cm
H20. PEEP respiratory trainings were performed
with help of respiratory apparatus “Threshold” PEP
(Germany). The choice of the level of resistance to
expiration was made before the respiratory trainings
based on the results of the previous investigations [2,
3, 16]. The most optimal was breathing with resist-
ance to expiration 10 cm H,O. For the elderly per-
sons with an accelerated aging of the respiratory
system it was 5 cm H,O [16]. Considering the fact
that COPD is a clinical model of accelerated aging of
the respiratory system, in the given study the level of
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resistance to expiration 5 cm Hg was used during
respiratory trainings with PEEP.

The ventilatory function of the lung and bronchial
permeability were determined using the spirometer
“Spirobank” (Mir, Italy).

The quality of life was assessed using the question-
naires: non-specific EuroQol-5D (EQ-5D) and visual
analogue health scale (VAS) as well as the specific St.
George’s respiratory questionnaire (SGRQ).

The non-specific questionnaire EQ-5D allows to
estimate the mobility, self-servicing ability, daily liv-
ing activity, pain or discomfort, anxiety or depres-
sion [19].

The specific respiratory questionnaire SGRQ was
used to assess life quality per symptom, activity, impact
and grand total [14].

All assessments were performed in the initial state
and one month after the course of imitated and real res-
piratory trainings with PEEP.

The obtained data were processed by variation sta-
tistic method using computer program Statistica 6.0 for
Windows. The mean values of indices (M) and their
errors (m) were assessed. All study indices had mean
distribution close to normal and, therefore, the para-
metric statistical procedures were used. The differences
in mean values of the indices in the study groups were
assessed according to the Student criterion. The statisti-
cal values of the differences in the category indices were
determined by x? criterion Pearson (with accurate cor-
rection of Fisher). The differences at p < 0.05 were taken
as statistically significant.

Results and Discussion

The quality of life is an integral index, reflecting
both the clinical manifestations of disease and func-
tional activity of the organism as well as social adapta-
tion and psychological status of the patient. According
to our findings, the life quality of elderly patients with
COPD was mainly characterized by decreased physical
activity, marked clinical symptoms and anxiety (Table
1). It is noteworthy that at the initial state the quality
life indices in the elderly patients with COPD were
comparable with the indices of our patients who had
been examined earlier [1].

As had been shown earlier, the decrease of life qual-
ity during disease development in the elderly patients
with GOLD were in great measure determined by the
pronouncement of bronchial obstruction and hence by
the disturbances of pulmonary gas exchange [1].

Therefore, improvement of pulmonary gas
exchange after respiratory trainings with PEEP should
promote life quality improvement in elderly patients
with COPD.

Indeed, as has been shown by the investigations, the
life quality of the patients with COPD improved after
respiratory trainings with PEEP. Analysis of changes
taken from the data of the specific respiratory question-
naire SGRQ proves this (See Table 1). As is seen from
this table, after the course of breathing trainings with
PEEP there was the increase of physical activity (section
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Table 1. Effects of real and imitated respiratory trainings using PEEP
on life quality in elderly patients with COPD (SGRQ questionnaire)

Imitated trainings

Real trainings

Indices

Initial state ‘ After course Initial state After course
Symptoms, scores 58,14 + 4,32 52,61 +4,73 65,52 + 3,45 50,04 +2,31°
Activity, scores 55,27 + 2,45 59,77 £ 5,26 64,95 + 3,17 53,22 +2,24"
Impact, scores 50,12 + 4,19 53,86 + 4,36 43,62 + 3,25 28,18 +3,01"
Grand total, scores 49,49 + 3,42 47,53 £5,35 54,45 + 3,22 37,51 +3,36"

Note:* — the significant differences compared to initial state, p < 0,05.

Table 2. Effects of real and imitated respiratory trainings using PEEP
on life quality in elderly patients with COPD (EQ-5D questionnaire and VAS)

Imitated trainings

Real trainings

Mokasatenu

Initial state ‘ After course Initial state ‘ After course
EQ-5D, scores 7,95 +0,31 7,56 £ 0,42 8,00 + 0,36 6,37 0,24
VAS, mm 58,49 + 2,64 60,18 + 2,22 52,33 +2,50 64,05 + 2,12

Note: — the statistically significant differences in comparison with the initial state, p < 0,05.
Table 3. Improvement of life quality after respiratory trainings with PEEP
and the degree of bronchial obstruction in elderly patients with COPD
Groups of patients ‘ With improved life quality ‘ Without life quality improvement

GOLD | 8 2
GOLD Il 14 2

Note: Xz Pearson criterion (with accurate Fisher’s correction) = 0,625, p > 0,05.

Table 4. Life quality improvement after respiratory trainings using PEEP

in clinical groups of elderly patients with COPD

Groups of patients

‘ Improved life quality ‘

Unimproved life quality

Group A
Group B

7
15

3
1

Note: x> Pearson criterion (with accurate Fisher’s correction) = 0.287, p > 0,05.

“physical activity”) in the elderly patients with COPD.
Lesser improvement of disease symptoms was observed
in the section “symptoms” (See Table 1). Decrease of
illness symptoms, increase of physical activity led to
improvement of social and psychological status (section
“impact”) in the elderly patients with COPD after res-
piratory trainings. As a whole, positive effects of the
course of respiratory trainings with PEEP on the illness
course and life quality in elderly patients with COPD are
the grand total of the questionnaire SGRQ. Notably, the
changes in the dynamic of the SGRQ questionnaire indi-
ces in the elderly patients with COPD were sufficiently
essential and clinically significant.

On the whole, a positive impact of respiratory train-
ings with PEEP on the disease course and life quality of
elderly patients with COPD reflects the decrease of their
summary EQ-5D questionnaire score. The analysis
made after course respiratory trainings with PEEP
showed the improvement of EQ-5D questionnaire indi-
ces reflecting both physical and psycho-emotional state
of the elderly patients with COPD (Table 2).

The obtained results showed improvement of the
subjective health assessment in the elderly patients with
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COPD. This was reflected in the increase of the VAS
indices after course therapy of respiratory trainings with
PEEP in the elderly patients with COPD (See Table 2).

It was interesting to assess effects of respiratory
trainings with PEEP on the life quality depending on
the stage and clinical group of elderly patients with
COPD. Our analysis allows to state that both the
stage and the clinical group of the patients with
COPD did not influence on the efficacy of respirato-
ry trainings with PEEP in the elderly patients with
COPD (Tables 3 and 4).

Naturally, there arose a question about the mech-
anisms of positive effects of the respiratory trainings
with PEEP on the life quality in the elderly patients
with COPD. Our early investigations have shown
that course respiratory trainings using PEEP influ-
ence favorably on the bronchial permeability and
ventilation in such patients [3]. This manifested itself
in the improved bronchial permeability at the level of
large and medium-sized bronchi, optimization of
breathing pattern and increased reserve capacities of
the lung [3]. On the other hand, course respiratory
trainings using PEEP improved lung perfusion in the
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elderly patients with COPD [2]. Consequently, the
ventilatory-perfusion interrelations improved lead-
ing to an increase of pulmonary gas exchange effica-
cy, a decrease of arterial hypoxia and improvement
of oxygen provision of the organism in the elderly
patients with COPD [3]. It is more likely that the
described changes lead to life quality improvement
in elderly patients with COPD after respiratory train-
ings with PEEP.
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