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In ratifying the 2011 Convention on the Rights
of Disabled and the Optional Protocol (the Law of Ukraine
dated 16 December 2009, Number 1767 — VI), Ukraine
undertook the legal obligation to ensure its full implemen-
tation, display correctly the provisions of documents in na-
tional law, the social and economic development and the
state budget, improve social protection of disabled persons
aimed at building «equal opportunities» for disabled peo-
ple in different spheres of life, including rehabilitation [1].

The issue of rehabilitation facilities and items closely as-
sociated with the concept of the nature of rehabilitation,
which can be represented as a process of influence on the
patient and as the system measures and a result [2].

The task for optimizing and establishing more effec-
tive individual elements of the system as a whole requires
a comprehensive approach to the issues of rehabilitation.

The implementation of the social policy in the rehabil-
itation of disabled persons by the means of individual re-
habilitation program (IRP), the main function of which
is to provide the comprehensive rehabilitation process spe-
cific disabilities. When developing IRP the doctors and re-
habilitators of the medical and social expert commission
should focus on achieving a specific end result [3].

Our analysis of the effectiveness of medical and social
rehabilitation of disabled persons with respiratory diseases
showed that fully restored the livelihoods of disability groups
to relieve 3,02 %, partly — 17.31 % held by rehabilitation
measures have failed and disability remained at the previous
65.73 %, worse health and increased the degree of disability
at 1.85 %, data is not presented in 12.09 % of cases. During
3 years of follow dropped 39.4 % rate of those completely

restored livelihoods, 42.1 % increased rate of those partially
restored livelihoods, decreased by 5.6 % inefficiency of the
rehabilitation, 54.1 % higher ill health and the transition
to a severe disability group [4]. So results of rehabilitation
are not very optimistic, which contribute to the accumula-
tion in the community of persons with special needs have
led us to construct a mathematical model that would give
the answer to the question which measures of the medi-
cal and social rehabilitation are most favorable to achieve
the final result.

In literature there are many papers examining the role
of rehabilitation programs to restore social capacity pulmo-
nary patients and the disabled, but they mainly deal medi-
cal rehabilitation [5—7]. Our task was to assess the quality
of comprehensive individual rehabilitation program pul-
monary disabled account.

The aim of the study: To calculate prognostically mean-
ingful measures of the medical and social rehabilitation
of disabled persons with respiratory diseases that affect
on the quality of rehabilitation.

Materials and methods

We analyzed 15,434 IRP disabled pathology of respira-
tory (code J 00—J 99) developed by the medical and social
expert commission in 22 regions of Ukraine. The young
persons include 35.40 %, average — 59.04 %, old — 5.56 %,
the disabled group I — 1.31 %, the second — 19.58 %,
third — 79.11 %.

The monitoring for 3 years (2012—2014). Based on these
data the mathematical modeling was conducted to iden-
tify priority actions for medical and social rehabilitation,

© N. Belyaeva, S. Shevchuk, I. Kurylenko, I. Tliuk, A. Yavorovenko, Y. Danilenko, T. Tomlyak, V. Boyko, 2016

ACTMA TA AJIEPTIA, Ne4 - 2016



ornan NITEPATYPU

which will enhance the effectiveness of rehabilitation of the
disabled.

The mumeric variation material was subjected to statis-
tical analysis using the software package Maple 15. In or-
der to identify the priority indicators and create predictive
models performed multivariate linear discriminant analy-
sis of Fisher.

The summary model of the multifactor regression
is as follows:

V=a tax +ax2+... Tax, tagx,

where y — indicators of innovation (rehabilitation); x,,
X,y X500y X0 X,y — factors affecting output indicators; a, —
permanent indicator that is independent of the influence
of factors; a, a,, a,,..., a,,, a,) — multifactor regression co-
efficients.

The study was conducted on 49 factors — species reha-
bilitation services, formulated in the form of a valid IRP.

The parameters were evaluated by calculating the values
of Wilks’ Lambda, analyzed the resulting system of equa-
tions qualifications and adequacy of the model. As the end-
point we used the indicator of «restoring life» disabled for
the time period of 1 year from the time of IRP. Ranking
score «renewal of life» consistent form IRP: «Disability
fully restored», «Disability partially restored», «disability
is not restored», «disability increased».

Methods: statistical, analytical, objective analysis of the
present IRP, mathematical modeling using multivariate
linear discriminant analysis Fisher [8].

The results

The first phase of the study defined the evaluation vector
regression coefficients and linear regression model created
on the recovery rate of disabled life with respiratory dis-
eases. According to the method of least squares conducted
vectors determining factors in the regression estimates:

1
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We should notice that the direction vector regression co-
efficients for most indicators was positive, that is among the
61 evaluated factors only 6 parameters predicted a negative
impact on «the restoration of life» (Y (x)). Accordingly, the
linear regression model for disability due to respiratory pa-
thology had form:

Y (x) =0+0.56x, +0.27x, +0.02x, +0.38x, +0.02x; +0.02x, +0.87x, +0.21x; +0.09x, +
+0.06x,, +0x;; —0.01x,, +0x,; +0.36x%,, +0.04X,5 +0.13x,5 +0.25x,; +0.27X,5 +0.15x,4 —
—0.01x,, —0.01x,, +0.13x%,, —0.02X,; +0.31X,, +0.76X,; + 0.51X,; —0.05X,; —0.01X, +0.03X,, +
+0X5y + 0%, +0.01X;, +0.2X,5 +0X5, +0.02X,5 +0Xy5 +0.01X,, + 0%y + 0%y +

+0X, + 0%,y +0X,, +0X,5 +0X,, +0X,5 +0X,5 +0X,, +0.01X,5 +0X,q

« Medical rehabilitation: x, — replacement therapy, x, —
preventive measures, X, — reconstructive surgery, x, — spa
treatment X, — psychiatric help, X, — hearing aid, x, — med-
ical observation.

« Psycho-pedagogical rehabilitation: x, — counseling,
X, — psyhopedagogical diagnosis, x,, — psychological and
pedagogical correction, x,, — educational services, X,, —
collective form of training, including the integrated and in-
clusive education, x,, — individual form of training.

« Physical rehabilitation: x,, — counseling, x,; — ergo-
therapy, x,, — kinesotherapy, x,, — therapeutic massage,
X,; — physiotherapy.

« Vocational rehabilitation: x,, — examination of poten-
tial professional abilities, x,, — professional orientation,
X,, — professional selection, x,, — training, retraining and
advanced training, x,, — vocational education.

« Labor rehabilitation: x,, — accessories and jobs on the
basis of security and the special needs of disabled, x,, — ra-
tional employment (disabled renovation work for the same
or a new profession), x,, — types of professions and spe-
cialties available for health.

« Athletic sports rehabilitation: x,, — skills training classes
in physical education, x,, — recovery and rehabilitation
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camps of physical and sport rehabilitation of the disabled,
X,, — studying and training classes in physical culture and
sports, X,, — Sports.

« Social rehabilitation and home: x,, — adaptation of fur-
niture, installation of equipment to adapt premises, X,, —
social nursing home, x,, — work therapy.

« Technical and other means of rehabilitation — 1. ve-
hicles: x,, — wheel chair (stroller) different types, x,; —
brooms, x,, — crutches, x,, — aids for walking.

« Special conditions for orientation, communication
and information exchange: x,, — mobile phones for writ-
ten communication, faxes and other means.

» Special conditions for self-service: x,, — additional
household devices.

« Special care: x,, — toilet aids, x,, — aids for lifting, x,, —
upholstered chairs with sanitary equipment.

« Special classes for education and employment: x,, —
furniture special purpose.

» Prosthetic products: x,, — orthopedic products, x,, —
orthopedic shoes, x,, — special clothing.

+ Medical products: x,, — implants and other products
in accordance with medical standards of health, x,, — hear-
ing aids, x,, — prosthetic teeth, jaws.
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According to the data, all methods of the rehabilitation
of patients with disorders of the respiratory were such that
they kept a positive effect on the final outcome of rehabil-
itation. However, it should be noted that the priority po-
sition to increase its «effectiveness» had «medical observa-
tion», «replacement therapy» and «spa treatment». In our
view, these types of rehabilitation process for patients with
diseases of the broncho-pulmonary systems can achieve con-
trol of the disease, both in terms of preventing recurrence
of exacerbations and maintaining a respect komplaynsu basic
treatment and maintenance of proper motivation lifestyle.

Similar, although less statistically significant, the
data we obtained in terms of «physical rehabilitation».
Thus, «physical rehabilitation counseling», «kinetic ther-
apy», «ergotherapy», «medical massage» and «physiother-
apy» — identified as prognostic factors «increase/restore
Disability» in the disabled with respiratory disorders.

Among the measures «vocational rehabilitation» meth-
ods to «positive» influence attributed two of the five «as-
sessment of potential professional abilities» and «training,
retraining and advanced training». Conversely, the imple-
mentation of all phases of «vocational rehabilitation» pre-
dicts significantly improve or restore Disability disabled
due to diseases of bronchopulmonary system.

The remaining factors were evaluated we had significant, al-
though the model of these methods of rehabilitation were iden-
tified as prognostic tips. These include: Most measures «psy-
chological and educational rehabilitation», «educational and
training sessions with sports and sports rehabilitation», «social
and nursing home» software «sticks» and «aids for walking».

Thus, our study allowed to identify the main prognostic
significant characteristics of the «effectiveness» of rehabili-
tation, and yet reveal their features disabled in the pathology
of the respiratory system. In particular, given the positive
direction vector regression coefficients for the most indi-
cators (90.2 %), and taking into account the relatively low
value of most ratios (less than 1.0), and their differences are
minimal, we can conclude that the impact of different types
of rehabilitation the process of recovery or improvement
of life in disabled people with disorders of the respiratory
system is complex, multifactorial and relatively equivalent.

In the next stage of our research we conduct the de-
termine the probable prognosis rehabilitation effectiveness
of recommended measures in the regions (Table 1; Figure).

The interpretation of the data was performed by the sta-
tistical significance of a / v (x) where:

a) 7,000—10,000 chance of full recovery of life 62 %,
38 % partial;

b) 4000—7000 the probability of recovery of life 57 %,
not 43 % recovery;

¢) 0 —4,000 chance of not restoring Disability 52 % and
48 % deterioration.

According to the table 1 is now available on the struc-
ture of medical and social rehabilitation of disabled persons
only 52 % of disabled predicts the likely «no recovery» and
48 % — an increase of Disability. These data predict or sta-
bility, or increase the severity of disability, which under-
lines the urgency of improving the existing system of reha-
bilitation of the disabled as a result of respiratory diseases.

In order to test the significance of the equation and its
factors, the study of absolute and relative error of approx-
imation — conducted a statistical analysis of the obtained
regression (Table 2). For variance unbiased estimate, the
following calculation:

Unbiased mistake E=U - U (x) =a-s* 8§

The average error of approximation:

2 £

Y

A= 100% =

0, 4272 100% =8,14%

Evaluation of dispersion:
s2=(Y =X Y (x)) (Y - X-Y(x))=73578,82

Unbiased estimate of variance:

SZ

e

n-m-1

2 _

=1548,86

Evaluation standard deviation (standard error for the es-
timation Y):

s =+/s2 =39,36

The degree of common factors influence the outcome
assessed by multiple correlation index between 0 and 1.

R is used to interpret the direction of communication.
The denser the actual values yi located relative to the

Table 1
The prognosis of the restrictions of livelihoods
. Projected figure
Disability of disability
of livelihoods, - .
indexes of livelihoods according
to the built model
Y Y(x)
Centre 751,95 826,32
West 1016,67 1093,19
East 564,50 600,54
North 1115,50 1014,09
South 1026,85 1107,18
Table 2
The calculation results are intermediate
options to test F-Fisher criterion
€= 2 _ 2
Y Y(x) Y- Y(x) € (Y(x)-Y,,)
751,95 | 826,32 74,37 | 5530,90 | 31086,63 |0,0989
1016,67 | 1093,19 | -76,52 | 5855,31 7815,62 | 0,0753
564,5 600,54 -36,04 | 1298,88 | 132324,25 |0,0638
1115,5 | 1014,09 | 101,41 |10283,99| 35057,32 |0,0909
1026,85 | 1107,18 -80,33 | 6452,91 9719,20 | 0,0782
29421,99| 216003,01 |0,4072
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regression line, the less is the residual variance and there-
fore more value Ry (x,..., xm).

Thus, the R value close to 1, the better the regression
equation to describe the evidence and factors strongly in-
fluence the outcome. With the value of R close to 0 re-
gression wrong to describe the evidence and factors do lit-
tle impact on the result.

— = fl—m =0,81201
216003,01
According to data obtained relationship between Y and
factor X — «strong».
The assessment of the significance of the equation mul-
tiple regression was performed by testing the hypothesis
of the vanishing of the coefficient of determination cal-

culated according to the population. To check the use
of F-Fisher criterion.

R*=0,65936
2 — — f— —
= R : n—-m 1: 0,65936 49-5 1:16.6466
1-R m 1-0,65936 5
F =24
Kp
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Since the actual value of F > ka, the coefficient of de-
termination statistically significant, and thus the resulting
regression equation is statistically reliable. This means that
the model can be used for forecasting and further analysis.

Our research allowed to identify factors (measures) reha-
bilitation, which is a priority, it aims to stimulate a posi-
tive impact on the end result: the restoration or improve-
ment of life disabled. In particular, the implementation
of comprehensive follow-up disabled is not difficult groups
(disabled III group) in one year predicts «complete resto-
ration of life», «replacement therapy», «reconstructive sur-
gery», «spa treatment», «medical supervision» «therapeutic
massage», «physiotherapy», «psycho-pedagogical diagnos-
tics», «collective form of training», «expert potential of pro-
fessional skills», «professional focus», «professional selec-
tion», «training», «adaptation and creation job security and
taking into account the special needs of the disabled», «sus-
tainable employment», «adequate professions and special-
ties, recommended to medical ans social expert commis-
sion», «social and nursing home» software «sticks».

In the disabled with severe Disabled (disabled groups
II and I) use the above recommended action would lead
to «partial restoration of life».

Conclusions

According to the data, the existing provision of medical
and social rehabilitation of the disabled as a result of the pa-
thology of the respiratory notprovides recovery «disability»
in disabled due to respiratory diseases, or «growth of dis-
ability», which requires the reorganization of medical and
social rehabilitation of pulmonary patients.

To predict the end point «restore life» disabled due to pa-
thology of the brochi-pulmonary system in the preparation
of IRP should be used multifactor statistical model taking
into account the 49 key factors. The impact of different
types of rehabilitation process of recovery or improvement
of life in disabled people with disorders of the respiratory
system is complex, multifactorial and relatively equivalent.

The improving the rehabilitation of disabled pulmonary
profile will help restore their livelihoods and reintegration
into society.
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MEANKO-EKCMNEPTHI ACMEKTU E®EKTUBHOCTI 3AXOAIB
PEABUIITALIT IHBANIAIB 3 XBOPOBAMU
OPrAHIB AUXAHHSA

H. M. Beasesa, C. B. Illesuyk, I. B. Kypuaenko,
1. A. Inviok, O. b. Heoposenko, I0. A. Jlanunenko,
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Pesiome

Peanizayis couyianvhoi noaimuku y cgepi peabinimayii ineanioie
30[lICHIOEMbCS 30 0ONOMO20K) [HOUGIOYANbHOI npoepamu peabirimauii,
OCHOBHOH (YYHKUIEI KO € 3a0e3neueHHs npoyecy KOMNAeKCHOI peali-
aimayii KoHkpemHoeo ineanioa. Ilpu po3pobuyi inougioyarvHoi npoepamu
peabinimauyii nikapi MCEK nosunHi opieumyeamuce Ha 00CseHeHHS KOH-
KpemHoeo KiHyeeo2o pe3yavmamny.

3 memoro oyinku egexmugnocmi peabinimayitinux 3axo0i¢ y ineani-
die 3 xeopobamu opearie OUXAHHS HAMU NPOAHANi308ano 15434 inousi-
dyansHux npoepam peabinimauii, sxi pospooseni MCEK 22 obaacmeii
Ykpainu. Hx nokazanu pezyromamu docaioxcenus, icHyoua skicms me-
duko-coyiarbHoi peabinimayii ineanioie 3 namonoeicro opeanie OUXaHHs
dukmye HeoOXiOHicmb peopeanizayii cucmemu.

BucnoBku. Ha niocmasi mamemamuuno2o modeatoganus 6y10 eu3na-
ueno 49 0CHOGHUX YUHHUKIB, AKI NO3UMUBHO NPOSHOCHUYHO MOJICYMb
enausamu Ha KiHyeeuil pesyibmam peabinimayii, Ha npouec 8i0HO8-
NeHHs abo nideuujeHHs pieHs HcummedisibHocmi y ineanioie 3 namo-
N02IEI0 0p2aHié OUXAHHS.

KnrouoBi ciioBa: meduxo-couiarvha peabinimayia ineanioie, egpek-
mueHicmv, X60pobu opeanie OuXauHs, iHOUGidyarvha npoepama peadi-
aimauii.
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MEAMNKO-3KCNEPTHBIE ACNEKTbl 3®®EKTUBHOCTHU
MEPOMPUATUIA PEABUJIUTALUN UHBANUAOB
C BOJIESHAMM OPIrAHOB AbIXAHUSA

H. M. beasesa, H. B. Kypuaenko, C. B. lllesuyk,
U. A. Unvrok, O. b. Ssoposenxo, I0. A. lanunsenxo,
T. U. Tomask, B. B. boiixo

Pe3iome

Peanuszayus coyuanvroii nonumuku é cgepe peaburumayuu uHea-
U008 Ocyu,ecmensiemesi ¢ HOMOuLbI0 UHOUBUOYANbHOU NPOCPAMMbL pe-
aburumayuu, 0CHOBHOU (YHKYUell Komopoi seisemcs obecneyeHue
npouecca KOMNAEKCHOU peabuaumayuu KOHKpemHoeo uneaauoa. [lpu
paspabomke uHOUBUAYanbHOU npoepammsl peabusumavuu épauu MCIK
0019ICHbI OPUEHMUPOBAMBCA HA DOCMUdICEHUE KOHKPEMH020 KOHEHHO20
pesyabmama.

C yenvio oyeHKu 3¢pexmusHocmu peadusumayuOHHbIX MepOnpPUsi-
muil y uHeaaudog ¢ 6oae3HAMU Op2aHO8 ObIXAHUA HAMU NPOAHAAU3U-
posanvl 15434 unousudyanbHelx npoepammvl peabusumauuu, paspado-
mannvle MCOK 22 obaacmeii Ykpaunvl. Kak nokasaau pesyabmamol
uccaedoanus, cyuecmsyruee Ka1ecmso meouKko-coyuanbHoi peaou-
AUMAUUY UHBAAUO08 ¢ namonoeuell 0peaHos Obixanus uKmyem Heoo-
X00UMOCHb PeopeaHu3auuU CUCMEMbL.

BeiBonwl. Ha ocnoganuu mamemamuuecko2o mMo0eaupogaHus Oviau
onpedenenvl 49 0cHOBHbIX PaKmopos, KOmMopwvie NO3UMUBHO NPOCHO-
cmuyecku Moeym GAUsmMb HA KOHEYHblil pe3yabmam peabuiumauyuu,
Ha npoyecc 80CCMAHOBACHUS UAU NOGbIUEHUS YPOBHS JICU3HeOesmens-
HOCMU Y UHBAAUO08 ¢ namonoeuell 0peaHo8 ObIXaHU.

KioueBsbie cioBa: meduxo-couyuanvias peaduiumayus uHeaiudos,
aghpekmusHocmsb, 601e3HU 0pPeaH08 ObIXAHUS, UHOUBUOYAAbHAS NPO-
epamma peabuaumayuu.
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