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Abstract

Introduction. The purpose of the study is to present the forms of rehabilitation used in chronic obstructive pulmonary disease
(COPD) in various centres. Widespread occurrence of COPD, significant disability, high treatment costs, permanently increasing
and more profound knowledge about the pathogenesis and course of COPD lead to a comprehensive study of respiratory
rehabilitation and physical therapy of the disease.

Methods. The selected databases were Cochrane Library, Medline, PubMed, Embase. Clinical trials were analysed from the
ClinicalTrials.gov database. The search was performed on July 20, 2017, with the following search terms: ‘COPD,’ ‘COPD exerci-
ses,” COPD rehabilitation,” ‘COPD physical activity,” ‘COPD physical therapy.’

Results. The share of the research on exercises for COPD cases amounts to 20% of the total number of publications (1984
references). The largest number of COPD studies proved to come from the PubMed database. In 2012, this number made up
3588 entries (135% increase over the previous 10 years).

Conclusions. In evidence-based medicine databases, in the total number of the published research results pertaining to COPD,
the proportion of studies on rehabilitation makes up 9.8-15.95%, and that of physical therapy constitutes 3.8—-11.5%. Taking
into consideration the conclusions of systematic reviews with reference to the key role of rehabilitation and physical therapy in
the COPD patients’ treatment, close attention should be focused currently on the identification of indispensable components
of respiratory rehabilitation and the evaluation of its efficacy.
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Introduction

Chronic diseases remain the major cause of mortality
throughout the world, accounting for 60% of the death rate
in total. As much as 80% of the mortality rate from chronic
diseases refers to low and average income countries. Besides,
chronic diseases present a heavy economic burden, hindering
the development of many countries [1, 2].

Chronic obstructive pulmonary disease (COPD) occupies
one of the leading positions in the health care system. In 2012,
more than 3 million people died of COPD, accounting for
almost 6% of the mortality rate in the world that year. Accord-
ing to WHO estimations, COPD in a moderate and severe
form has affected 65 million people. It is anticipated that by
2030, COPD might be the third most significant cause of
mortality in the world [3].

As of 2015 in Ukraine, the prevalence of COPD was at
least 7%, which amounted to 3 million persons [4].

COPD prevalence, significant disability, death rate, and
economic losses associated with the disease stipulate con-
siderable attention of scientists and practitioners in this
area. Physical therapy is one of the most indispensable con-
stituents of COPD patients’ treatment [5]. Therefore, the search
for the most efficient respiratory rehabilitation means and
programs, as well as the investigation of its acute and long-
term effect never cease.

Any new trend in medical science and practice should rely
on certain provisions whose objectivity should give no rise

to doubt [6, 7]. Consideration of evidence-based medicine
data, specialized systematic reviews that filter the entire flow
of information and provide a physical therapist with the avail-
able data about the efficacy of certain techniques at a par-
ticular stage should be regarded as a significant information
source that allows to diagnose the disease properly and
promptly, as well as to select the most efficient method of
patients’ rehabilitation [8, 9].

Thus, physical therapy should also be guided by the evi-
dence-based medicine for research substantiations, for further
elaboration of new rehabilitation techniques and improvement
of the existing means, modalities and methods, for theoreti-
cal and methodological support of rehabilitation interven-
tions.

For many years, COPD has remained on the list of priority
diseases in the health care system of Ukraine to meet the
current and future needs of the patients [10]. Rehabilitation
care for COPD cases demands close attention accordingly.

The purpose of the study is to present the forms of re-
habilitation used in COPD in various centres.

Subjects and methods

The evidence-based medicine databases of Cochrane
Library, Medline, PubMed, and Embase have been analysed.
Current clinical trials were investigated from the ClinicalTri-
als.gov database.

The available data search was accomplished by exam-
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ining the publication title, key words, or summary. The search

terms were as follows: ‘COPD,” ‘COPD exercises,” COPD re-

habilitation,” ‘COPD physical activity,” ‘COPD physical therapy.’
When it was possible, we eliminated publications on ir-

relevant areas, systematic reviews of literature, non-human

subject papers, and texts not reported in the English language.
The search was performed on July 20, 2017.

Ethical approval
The conducted research is not related to either human
or animal use.

Results

The urgency of the research on a variety of issues of COPD
etiopathogenesis, treatment, and rehabilitation, as well as
the provision of comprehensive support to COPD patients
remains to be quite pressing.

As of July 2017, the Cochrane Central Register of Con-
trolled Trials had registered 9891 publications on COPD
(Table 1). The share of the research on exercises for COPD
cases amounts to 20% of the total number of publications
(1984 references) (Figure 1).

There are more references to the search term ‘COPD
rehabilitation’ than the key words ‘COPD physical therapy’

(9.8% of the total share of COPD publications with the ‘COPD
rehabilitation” term against 3.8% for ‘COPD physical therapy’).
This might be due to the content of the terms themselves,
as well as the practical meaning of rehabilitation and physi-
cal therapy in COPD patients. Rehabilitation presents itself
as a broader concept and the programs of pulmonary (re-
spiratory) rehabilitation include exercises (physical therapy)
as a key component. Besides, certain programs of respiratory
rehabilitation contain other interventions, like examination,
education, control, psychological support, and dietary rec-
ommendations. Respiratory rehabilitation is considered to be
one of the most essential approaches to COPD treatment,
and its integral part is physical therapy [11].

The share of the reviews on rehabilitation analysis in the
Cochrane Database of Systematic Reviews equals 10% of all
the reviews on COPD; that of reviews on physical therapy
amounts to 5.9%, and that for COPD exercises is 35%.

The Medline database contains 427 references pertaining
to scientific studies on various COPD issues. The share of
publications with the key words of ‘exercises,’ ‘rehabilitation,’
‘physical activity,” and ‘physical therapy’ amounts to 18%,
15.9%, 15.9%, and 11.5%, correspondingly.

The largest number of COPD studies were found in the
PubMed database. Since 1992, a steady growth in the number
of publications on COPD could be observed. If in 1992 the

Table 1. The quantity of scientific research on COPD in evidence-based medicine databases of the world and the libraries of Ukraine

Number of publications by the retrieval term
COPD COPD COPD COPD COPD
exercises rehabilitation physical activity | physical therapy

Cochrane Central Register of Controlled Trials 9891 1984 978 372 380
Cochrane Database of Systematic Reviews 117 42 12 8 7
Medline 427 77 68 68 49
PubMed 71,481 6870 5871 7092 3159
Embase 2480 524 336 210 140
Abstract database of the Vernadsky National
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Figure 1. The ratio of search results in the scientifically proven databases by the defined key words to the total number
of publications on COPD: 1 — ‘COPD exercises,’ 2 — ‘COPD rehabilitation,” 3 — ‘COPD physical activity,” 4 — ‘COPD physical therapy’
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Table 2. Summary of the studies included in the review (n = 19)

Sample
Author, year (numP er Type of PR Duration; Applied load Main results
[reference] of subjects frequency
with COPD)
Langer et al., 25 Mechanical threshold loading 8 weeks; Each training included 30 breaths | Endurance capacity of inspiratory
2015 [18] (MTL) devices; electronic 2-per-day (3-5 min per lesson) with the muscles in the TFRL group was
tapered flow resistive loading training highest tolerable intensity higher than in the MTL group
(TFRL) device
Grosbois et al., 211 Home-based PR according 8 weeks; 3 daily upper and lower limb mus- | Home-based PR was effective
2015 [12] individual action plan (warm-up; 5 times cle strengthening exercises were | in terms of exercise capacity,
strengthening exercises; per week systematically proposed (with anxiety and depression, and
stretching; balance exercises) instructions sheets), for 10-15 min | quality of life in short term,
per day, using weights and dumb- | medium term (6 months),
bells (0.5 or 1 kg) and/or Elastiband® | and long term (12 months)
elastic bands. Each exercise
comprised a series of 10 repeated
movements
Do Nascimento 14 Home-based PR (warm up; 2 months; Aerobic exercise consisted of Improvement in exercise
etal., 2015 [13] aerobic activity; stretching; 3 times walking for 40 min with an intensity | tolerance; increased inspiratory
relaxation) per week of 85% of the maximum speed muscle strength; improved
achieved in the Incremental health-related quality of life;
Shuttle Walk Test. Resistance control of systemic inflammation
exercises for the upper limbs in
primitive diagonal, with load deter-
mined on the basis of the incre-
mental testing of the upper limbs
Liao et al., 61" Upper-limb exercise training; 4 days; NP The rehabilitation program
2015 [19] pursed lip breathing; treadmill 2-per-day reduced the symptoms of COPD
exercises; airway clearance training (dyspnoea, cough, sputum
(such as chest percussion and (30-40 min) expectoration)
postural drainage); smoking
cessation; health education;
self-health management
Camillo et al., 423" Social, nutritional, and psycho- 6 months; Months 1-3: intensive program; Higher 5-year survival in patients
2016 [29] logical support; optimization 3 trainings months 4-6: support program with COPD
of medical treatment; physical per week +
training 3 months
non obligatory;
2 trainings per
week
He et al., 94* Exercise (stretches, endurance, | From the 2™ day | Lower-limb endurance training was| Increasing quality of life
2015 [14] and strength training); of hospitalization | performed on a treadmill with the | and daily activity
relaxation; breathing retraining; to discharge initial workload prescribed at 60%
health education from hospital; | of the peak work; upper-limb
2 times per day | endurance training comprised
(30 min) repetitive bilateral shoulder flexion
and abduction using a light weight
and was synchronized with expira-
tion for 2 min; strength training with
free weights or the subject’s own
body weight (1 set of 10 repetitions
was initially prescribed and then
increased to 3 sets)
Santos et al., 34 Aerobic exercise; strength 8 weeks; 60 or 80% maximum work rate Positive impact on COPD
2015 [15] training; flexibility training; 3 times aerobic training intensity; strength | patient-centred outcomes,
5 education and skills training per week training was combined 2 times/ symptom control, and exercise

group-oriented sessions (COPD,
medication and respiratory
devices, breathing exercises,
bronchial hygiene techniques,
and benefits of physical
exercise)

week with multi-station equipment
in 3 sets of 8 repetitions at 50% of
1-repetition maximum for selected
exercises (seated leg press,
seated calf raise, seated row,
abdominal crunch, and chest
press); flexibility training was
combined 3 times/week with 5 s

of stretching for each of the 7 se-
lected large body muscle exercises

tolerance
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training of inspiratory muscles;
methods of bronchial cleansing
and coughing optimization

during the PR program in accor-
dance with the improvement of the
patient. Exercise for strengthening
of the upper and lower extremities
and breathing exercises (30 min

a day, 6 days a week); training

of inspiratory muscles (20 min per
day, 7 days a week); methods of
bronchial cleansing and coughing
optimization (30 min twice daily,

7 days a week)

8| Valenzaetal,, 36 Home-based PR program 8 weeks; 10 min of control breathing Improved cardiorespiratory
2017 [16] (controlled breathing training, 2 hours training, 30 min of neuromuscular | performance and functionality
aerobic exercise with elastic per week electrical stimulation, and 5 min
bands, neuromuscular electrical of relaxation
stimulation)
9 [MacMillan et al., 15 Eccentric cycling; concentric 10 weeks; The target cycling power was Improvement of strength,
2017 [28] cycling three 30-min 60-80% peak work rate achieved | muscle mass, and composition
sessions during the baseline incremental of the locomotor apparatus
per week cardiopulmonary exercise test
10 [Houchen-Wolloff 1515 Endurance-based walking; 7 weeks; At a level equating to 85% Increased survival
etal., 2018 [30] muscle strength training for 2 times of predicted peak maximal oxygen
the upper and lower extremities per week uptake (VO,)
(2-hour
sessions)
11 Katajisto 75 Aerobic exercise; muscle 6-8 weeks; NP The number of hospital days
and Laitinen, strength training for the upper 3 times per week were reduced by 54%
2017 [31] and lower extremities; educa- (two 105-min
tional lectures sessions +
1 independent
lesson)
12 | Zainuldin et al., 93 Aerobic and strength training; 2 weeks; twice | Each exercise session consisted | Significant improvements
2016 [32] walking exercise a day physiothera-| of 30 min of aerobic and strength | in exercise capacity, health;
py exercise ses- | training, with at least 10 min spent | reduced 30-day readmission
sions + therapy | in walking exercise. Walking exer- | rate
sessions + coun- | cise intensity was prescribed as
selling session | 80% of the average speed
achieved in the 6-min walking test
13| Abd El-Kader 100 Aerobic exercise or resistant 12 weeks; aerobic| Treadmill aerobic exercise (60— Aerobic exercises modulated
etal., 2016 [27] exercise training exercises 3 times | 70% of maximum heart rate); inflammatory cytokine levels
per week (40-min | resistance exercises (70-85% of 1
sessions) resistance maximum)
or resistant
training 3 times
per week (60-min
sessions)
14 Leite et al., 16 Treadmill exercises 12 weeks; 4 weeks at 60% of the peak veloc- | Positive effect on autonomic
2015 [20] 3 times ity reached in the incremental test | modulation and aerobic power
per week (VWO,peq0) (50 min of continuous
effort), followed by 4 weeks of
sessions at 75% of VWO, (30
min of continuous effort), and 4
weeks of interval training (5 x
3-min effort at VWO, separated
by 1 min of passive recovery)
15| Aquino et al., 28 High-intensity aerobic training 4 weeks; Treadmill exercises with the follow-| Improving of neurocognitive
2016 [21] (treadmill exercises) or high- 10 times ing progression (70-90% maxi- functioning with the combined
intensity aerobic training com- per week mum heart rate); resistance train- | training protocol
bined with resistance training (80-min ing with the following progression
(combined training, treadmill sessions) (exercises for deltoids, quadriceps,
exercises + resistance exercises) biceps, and dorsal muscles; 70—
90% 1 repetition maximum 3 sets,
4-10 repetitions)
16| Santusetal, 250 Ergometric load; 1 session 3 weeks The intensity of the ergometric load | Positive effect on diffusing
2016 [25] of exercises with strengthening (£ 3 days); set at 60-80% of the maximum capacity for carbon monoxide
of the upper and lower extremi- 6-7 times workload based on the results of
ties; breathing exercises; per week 6-min walking test, and increased
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17 Xietal., 60 Health education program; respi- 12 months Abdominal breathing (diaphrag- Lung function was improved,
2015 [26] ratory training program matic breathing) was performed the degeneration of lung
for 10 min twice per day in the function was delayed,
morning, and was increased in the general prognosis was
terms of the lasting time of the improved
exercise until it became the
normal method for breathing
throughout the day; upper limb
exercises (beginning with the
duration of 5 min and gradually
increasing to 20 min); lower limb
exercises (10 min per day and
gradually increasing up to 20 min
each day)
18 Mehani, 40 Inspiratory or expiratory muscle 2 months; Inspiratory training with an Significant improvement in
2017 [22] training 3 times intensity of 15-60% of the forced vital capacity, forced
per week maximal inspiratory pressure; expiratory volume in the first
expiratory training with an equal second, blood gases (Sa0,%,
intensity, adjusted to the maximal | PaO,, PaCO,, and HCO;) in the
expiratory pressure 6-min walking distance
19| Basso-Vanelli 25 Physical training; inspiratory 4 months; Treadmill exercise (80% of the Increase of thoracoabdominal
etal.,, 2016 [23] muscle training; calisthenics-and- 3 times speed, inclination obtained in the | mobility, physical exercise capac-
breathing exercises a week exercise treadmill test); lower limb | ity; decreased dyspnoea on
(flexor and extensor group) resis- | exertion
tance exercises performed with
free weights, with increases of
1-2 kg every 2 weeks depending
on subject tolerance; the training
of the inspiratory muscles carried
out by PowerBreathe; the calis-
thenics-and-breathing program
(series of 9 exercises, each per-
formed 15 times)

* patients with COPD exacerbation

COPD - chronic obstructive pulmonary disease, MTL — mechanical threshold loading, NP — not present, PR — physical rehabilitation,

TFRL - tapered flow resistive loading

resource registered 565 references, in 2002 the number of
references grew to 3588 (169% increase over 10 years); in
2012 this number reached 3588 entries (135% increase
over 10 years). In 2016, PubMed already registered 4762 en-
tries, which is 32% more than in 2012. Throughout the years,
the ratio of the research devoted to COPD rehabilitation and
physical therapy remained practically at the same level and
amounted to an average of 9.6% and 4.5% of all the publi-
cations on COPD, respectively.

Such a thorough attention of the scientists to the issues
of physical therapy, exercises, physical activity, and reha-
bilitation in general, among all the studies on COPD, confirms
the crucial part of these concerns in the patients’ treatment
and denotes the relevance of the research in this area.

Unfortunately, the search in the abstract database of the
Vernadsky National Library of Ukraine revealed only 3 refer-
ences by ‘COPD rehabilitation’ search words, which is 0.7%
of the 456 references by ‘COPD’ search word.

All studies found that pulmonary rehabilitation programs
or individual physical therapy programs were effective in im-
proving the quality of life [12-17], physical endurance [12-16,
18-23], respiratory muscle strength [13, 18, 23], reducing
symptoms of COPD [14, 16, 19, 23], improving the function of
external breathing [16, 24-26], blood parameters [22, 27],
cognitive functions [21], functional state of muscles [28],
survival rates [29, 30], and reducing the number of hospital
days [31]. The main part of investigations was devoted to
the comparison of therapeutic rehabilitation programs that
included several components and referred to stable patients
with COPD. Only a few studies considered the effects of indi-
vidual interventions of the physical therapy arsenal [20-22,

24, 27] and the effectiveness of pulmonary rehabilitation in
a hospital environment at COPD exacerbation [17, 19, 31, 32]
(Table 2).

Discussion

The Cochrane Airways Group contains 2 systematic re-
views on pulmonary rehabilitation in COPD (first published
on February 23, 2015) [11] and pulmonary rehabilitation after
COPD exacerbation (first published on December 8, 2016)
[33]. To compare the effect of pulmonary rehabilitation and
ordinary nursing upon the quality of life, as well as on the func-
tional and maximum physical capacity, the authors of the
first systematic review analysed 65 randomized controlled
studies that involved the total of 3822 participants. The re-
view confirmed a clinically significant reduction of dispnoea
and fatigue, increase of physical capacity, and improvement
of the emotional sphere when applying pulmonary rehabili-
tation for at least 4 weeks. It was mentioned that rehabilita-
tion was an indispensable component of COPD control, and
further investigations comparing the effect of pulmonary reha-
bilitation versus traditional nursing are considered unwar-
ranted. According to the authors, identifying necessary com-
ponents of pulmonary rehabilitation, their duration and
location, the degree of control, the intensity of training, and
persistence of the effect achieved seems to be a promising
and significant subject of research in COPD rehabilitation.

Taking into account a great number of studies on COPD
aetiology, pathogenesis, and treatment, the currently exist-
ing practical guidelines for COPD patients management are
based on recommendations with a high degree of evidence
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[34-36]. Practical regulations for COPD rehabilitation are no
exception. The PEDro.org.au physiotherapy evidence data-
base contains 8 practical guidelines, 5 of which give general
recommendations for pulmonary rehabilitation of COPD pa-
tients, another 2 are dedicated to managing dyspnoea, and
1 protocol deals with non-pharmacologic airway clearance
therapies in hospitalized patients (COPD cases included).

All the analysed protocols describe pulmonary rehabili-
tation as a variety of components and can include physical
exercises, training, instructions on the use of different respi-
ratory techniques, and psychosocial support [33]. Pulmonary
rehabilitation is recommended to all stable patients with exer-
cise limitation despite pharmacologic treatment and to pa-
tients who have recently been hospitalized for an acute exac-
erbation [37-39].

Aerobic training is the groundwork of pulmonary reha-
bilitation. It is recommended that both aerobic training and
resistance training be prescribed to COPD patients [40, 41].
A program of exercise training of the muscles of ambulation
and upper extremities, as well as weightlifting training is rec-
ommended as a mandatory component of pulmonary reha-
bilitation for COPD patients [37-39, 42, 43].

Although it has been proven that training of the inspira-
tory-respiratory muscles results in their strengthening and
improves the results of the 6-min walking test and spirogra-
phy, mandatory inclusion of this component in rehabilitation
program is not foreseen [38].

The duration of pulmonary rehabilitation programs in
studies ranged from an average of 4 to 12 weeks. The longest
of the research programs was a 12-month program with
recommended self lessons 5 times a day [26]. The effective-
ness of a 4-day therapeutic program under stationary con-
ditions was investigated in patients with COPD exacerbation
[19]. It is proved that even a short-term application of phys-
ical therapy in combination with smoking cessation contrib-
utes to the reduction of COPD symptoms and increases
the efficacy of managing elderly patients with exacerbation.
Unfortunately, there are not enough studies to compare the
effectiveness of certain physical therapy products in patients
with COPD during acute exacerbation. Using a variable set
of survey methods in the study makes it difficult to compare
the peculiarities of the effects of different programs of pul-
monary rehabilitation for patients with COPD.

Unfortunately, all the practical guidelines that were ana-
lysed provide no solution to a set of challenges faced by physical
therapy experts dealing with COPD patients — in particular,
the kind of physical therapy tactics to be adhered to during
the period of exacerbation and admission of COPD patients
who respond to upper and lower extremities training or to
weight and aerobic exercises with increased dyspnoea and
aggravation of the disease; the criteria according to which
the training of inspiratory muscles or other pulmonary reha-
bilitation components should be applied; at what stages of
treatment they should be applied; what operational criteria
or markers should be used to evaluate the efficacy of a physi-
cal therapy session. These issues, as well as many other ones,
are going to be solved in the course of diverse scientific
studies.

Thus, the comprehension of current world trends in re-
search on COPD, taking into account the already existing and
yet scheduled clinical trials, enables the selection of the most
relevant research lines. With this end in view, the Clinical-
Trials.gov database has been analysed for clinical trial pro-
tocols by specific search words. This particular database
contains clinical trial protocols from 50 US states and 201
countries.

ClinicalTrials.gov does not contain information about all
the clinical trials carried out in the USA and further afield; not
all the studies are legally eligible for registration. However,
the procedure of clinical trials which concern not only pharma-
cological means application is becoming more widespread.
Accordingly, out of 2893 protocols in the ClinicalTrials.gov
database (as of August 4, 2017), almost 6.2% (178 proto-
cols) found by ‘COPD’ search word pertained to COPD reha-
bilitation; 9.8% (283 protocols) were detected by the ‘COPD
exercises’ key words; 1.15% (33 protocols) included the
‘COPD physical therapy’ key words.

Thus, the percentage of clinical trials pertaining to reha-
bilitation, physical therapy, and COPD exercises is lower as
compared with the available publications in the scientifi-
cally evidential database. Out of the 33 protocols relating to
physical therapy for COPD, 14 are in active status.

Eight protocols of clinical trials dealt with particular physio-
therapeutic techniques, modalities, and devices. More than
half of these protocols (5 out of 8) related to the evaluation
of the techniques effectiveness for training inspiratory-ex-
piratory muscles, as well as to drainage and electrostimula-
tion. One study was designed to assess the digital health
promotion instrument and the effect of ergotherapy upon
the improvement of day-to-day life of COPD subjects. Five
clinical trial protocols were devoted to the study of rehabili-
tation program effect on quality of life and prognostic indi-
cators of mortality (6-min walking test, spirometry indices,
BODE index, body mass index).

Four clinical trial protocols referred to rehabilitation in-
fluence and efficacy in the outpatient and hospital settings.

The major criteria for the effectiveness of intervention in
most of the analysed planned clinical trial protocols were
the level of life quality, dyspnoea perception index (Borg
scale), and 6-min walking test. Certain studies additionally
planned to evaluate forced expiratory volume in 1 s (FEV,),
body mass index, dynamometry, activity of daily living, and
CO, partial pressure in the blood.

Conclusions

The urgency of the studies concerning various aspects
of COPD has not diminished. In evidence-based medicine
databases, in the total number of the published research re-
sults pertaining to COPD, the proportion of studies on reha-
bilitation makes up 9.8-15.95%, and that of physical therapy
3.8-11.5%.

Taking into consideration the conclusions of systematic
reviews of the key role of rehabilitation and physical therapy
in the COPD patients’ treatment, close attention should be
currently focused on identifying indispensable components
of respiratory rehabilitation and evaluating its efficacy.

The studies which are still in the active phase according
to the protocols registered in ClinicalTrials.gov database focus
on assessing the effectiveness of rehabilitation comprehen-
sive programs in the outpatient and inpatient settings, as well
as certain physical therapy techniques (mainly with devices).

Further research should concentrate particularly on the
elaboration, substantiation, as well as theoretical and method-
ological support of a COPD patients comprehensive reha-
bilitation program that would include efficient components
for all levels of hospital and outpatient care. In addition, it is
important to develop a physical rehabilitation program for
severe COPD subjects in the period of acute condition, when
they are unable to practice exercises with weights or cyclic
exercises. No less significant issue is to see in proper per-
spective the efficacy and remote impact of the elaborated
program.
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