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QUALITY OF LIFE IMPROVEMENT IN MIDDLE-AGED
PEOPLE WITH TYPE 2 DIABETES BY MEANS OF PHYSICAL
THERAPY

Introduction. Diabetes is one of the most common chronic diseases in
the world. Recently, this disease has been considered as a social problem,
which is getting more and more urgent. The increase in the incidence and
mortality of type 2 diabetes observed in recent decades requires active
influence on risk factors, development of preventive measures, optimiza-
tion of treatment regimens, active use of physical therapy.

Purpose: To investigate the possibility of quality of life improvement
in middle-aged people with type 2 diabetes by means of adjustment of
physical activity, namely by implementing a specially designed physical
therapy program.

Materials and methods: survey (WHOQOL-BREF questionnaire),
somatometry (height, weight, circumference), pulsometry, tonometry, dy-
namometry (handgrip), functional tests (static strength endurance, aerobic
endurance), perceived exertion (Borg scale).

An adequate physiotherapy program for middle-aged people with type
2 diabetes that is suitable for treatment and rehabilitation process was pro-
posed. The program was implemented in the University Clinic of Sumy
State University.

Discussion: The theoretical part of the paper emphasizes that the use of
comprehensive approach only can help normalize carbohydrate metabo-
lism, increase exercise tolerance, reduce body weight, and improve quality
of life. During implementation of the experimental part of the study, we
contributed to motivation to increase motor activity, implemented a pro-
gram of physical therapy for middle-aged people with type 2 diabetes and
class I-1l obesity, which consisted of strength and aerobic exercises of
moderate intensity and relaxation exercises. The empirical part of the work
proves the program to be the effective. The analysis of the results indicates
positive changes in the functional systems of the organism, namely, de-
crease in waist circumference, hip circumference, neck circumference,
significant change in shoulder arc length, increase in ankle circumference,
body mass index, waist circumference to hip circumference ratio, signifi-
cant increase in static strength endurance of abdominal muscles. These
changes have a positive effect on a person's quality of life, self-esteem for
physical and especially mental health.

Key words: type 2 diabetes, middle age, obesity, quality of life, physi-
cal therapy program.
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MHNOKPAIAHHSA AKOCTI XKUTTSA OCIb CEPEJJHBOT'O BIKY
3 ITABETOM 2 TAITY 3ACOBAMM ®I3UYHOI TEPATIIIT

Beryn: /liabeT € 0HUM 3 HAWIOMIMPEHIIIUX Y CBITI XPOHIYHHX 3a-
xBopioBaHb. OcTaHHIM YacoM III XBOpoOa cTajla BUBYATHCS SK COLialTb-
Ha mpobJiemMa, 10 CTa€ BCe OUTBII aKTyalbHO. 3POCTaHHS 3aXBOPIOBA-
HOCTI Ta CMEPTHOCTI BiX fiabeTy 2 THITy, IO CIIOCTEPIraeThCs B OCTaHHI
JIECSITWIITTS, BUMarae akTHBHOTO BIUIMBY Ha (DaKTOpH pU3UKY, PO3POOKH
mpodiMakTHIHNX 3aXO0/IiB, ONTHMI3amii cXeM JIiKyBaHHS, aKTUBHOTO 3a-
CTOCyBaHHS 3ac00iB (i3nmuHOi Tepamii. MeTra: 3’CyBaTH MOXXIUBICTBH
MOKpAIIaHHs SKOCTI JKUTTS OCi0 cepelHbOro BiKy 3 niabeTom 2 Thmy
HITSIXOM KOpeKIil (i3MYHOro HaBaHTa)KEHHS, a caMe, BIPOBAKEHHS
crewiaJbHO po3pobiIeHoi TporpaMu Gpi3uyHOT Tepartii.

Marepiann i meroam: onuryBaHHs (onuryBambHuk WHOQOL-
BREF), comaTomertpist (3picT, Bara, 00XBaTn), myIbCOMETPisi, TOHOMET-
pis, omHAMOMETpis (cHia KHCTi), (yHKIIOHaJNBHI MPOOHM (CTATHKO-
CHJIOBAa BUTPHBAJICTh, apOOHA BUTPUBAIICTh), IHTCHCUBHICTH HaBaHTa-
kerns ([1kama Bopra).

3ampornoHoBaHa ageKBaTHA mporpaMa (izioTepamii s ocib cepen-
HBOT'O BiKY 3 /1ia0eToM 2 TuIly, sika MpUJaTHa JUIs 3aCTOCYBaHHS B JIIKY-
BaJIbHO-peabiniTaniiinomy npoueci. I[Iporpamy BHOpOBamKeHO B Aislib-
HICTh YHIBepCUTETChKOT KITiHIKH CYyMCHKOTO JCPKaBHOTO YHIBEPCHUTETY.

OOroBopeHHs: B TEOPETUYHIN YaCTHHI pOOOTH MiAKPECICHO, 110 3a-
CTOCOBYIOUH JIMIIEC KOMIUICKCHHUH MiZXiZ MOKHA HOpPMai3yBaTH MMOKa3-
HUKH BYTJIEBOJHOTO OOMiHY, MiABHIUTH TOJEPAHTHICTh A0 (i3WIHHUX
HAaBaHTAXXCHb, 3HU3UTH Macy Tilla, TOKPAIIUTH SIKicTh XHUTTS. [lig wac
peaimizarii eKCIepruMeHTaIbHOI YaCTUHH JOCITIKSHHS MH CIpUSIIH (o-
PMYBaHHIO MOTHBAIIil 10 301IBIIEHHS] PyXOBOI aKTUBHOCTI, BIIPOBAIXKY-
BaM mporpamy (i3HIHOI Teparrii s 0cid cepeqHhOro BiKy 3 AiadeToM
2 tuny 3 oxupiHHsaM [-11 crynens, sika 6a3yeThesi Ha BIIpaBax MOMipHOTO
HAaBaHTAXXCHHS CHJIOBOTO 1 aepOoOHOT0 CIIpsIMyBaHHS Ta BIpaBax Ha po3-
cnabnenHs. Emmipuyna yactiHa poOOTH HOBOAMTH €(EKTUBHICTH MPO-
rpamu. AHaJli3 pe3yJibTaTiB BKa3ye Ha MO3UTUBHI 3MiHU B (DYHKIIIOHATb-
HHUX CHUCTEMax OpraHi3Mmy, a came, TeHJCHIIT Ha 3HW)KEHHSI OKOJIy TauIii,
OKOJIy CTETOH, OKOJIy IIHI, JOCTOBIPHIN 3MiHI JTOBXKHHH IUICYOBOI JIyTH,
30UTBIIICHHI OKOITy TOMLJIKH, 1HIEKCY MacH Tija, iHACKCY CIIBBITHOIICH-
HSl OKOJIy TaJlii 0 OKOJIy CTEroH, IOCTOBIPHOMY 3pOCTaHHI CTaTHKO-
CHIIOBOI BUTPHUBAJIOCTI M 513iB jkMBOTA. Li 3MiHM TIO3UTHBHO BILTHBAIOTH
Ha SIKICTh JKUTTA JIIOJUHH, CAMOOIIHKY (i3HIHOTO, 1 OCOOIUBO, IICUXid-
HOTO 3/10pOB’s. Pe3ynmbTaTi mocimifukeHHs: MOXYTh OyTH 3aIlpOIIOHOBaHI
JUISl ITUPOKOTO 3aCTOCYBAHHS B MPAKTUUHIN JisTIbHOCTI (i3ioTepanesTiB,
SIKi TIPAIIOIOT 3 XBOPUMHU Ha J1iaber 2 THiy.

Keywords: miaber 2 Tumy, cepeaHiil Bik, 0XKUPIHHS, SIKICTh JKHTT,
nporpama ¢izn9IHOI Teparrii.

ABTOp, BianoBigaabHuii 3a auctyBanHs: 0.Sytnik@med.sumdu.edu.ua

third — among those leading to mortality. Diabetes
patients are two to three times more likely to die
of heart diseases and strokes, and lose vision ten
times more often than the rest of the population.

Diabetes
Health

Organization, there are currently 415 million
people with diabetes in the world. Diabetes ranks
first among the diseases that lead to disability and
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By 2040, the number of diabetes mellitus patients
is predicted to grow to 642 million [1, 2, 3], which

© CyMCbKuiA fiepXKaBHWiA yHiBepcuTeT, 2019



0. Sytnyk, O. Melekhovets, O. Yezhova, D.Voropaiev et al.

is a major economic problem for every country,
including Ukraine. The incidence and prevalence
of diabetes in Ukraine shows a steady positive
trend [4]. We share the opinion of N. Shishkina
that the increase in the incidence and mortality of
type 2 diabetes observed in recent decades
requires active influence on risk factors,
development of preventive measures, optimization
of treatment regimens [5].

Diabetes is known to have a pathogenetic
association with obesity, which exacerbates the
negative impact on life expectancy and quality. S.
Carbone notes that obesity can be treated by
changing lifestyle, paying attention to healthy diet,
exercise, overall motor activity [6]. However, the
American Diabetes Association notes that insulin
resistance may improve with weight loss and/or
pharmacological treatment of hyperglycemia, but
is rarely restored to normal values. The risk of
developing type 2 diabetes increases with age and
reduced physical activity [7].

Literature sources indicate that patients with
type 2 diabetes gain weight regardless of the
therapy  (metformin,  sulfonylurea, insulin,
glitazone, sitagliptin), so maintaining a stable
weight or reducing it should be considered as an
important therapeutic goal [1, 9]. M. Vlasenko, T.
Gradil, P. Capodaglio, E. llieva and other authors
underline that the main reason for weight gain is
an inadequate lifestyle [1, 8]. That is, an important
task for physical therapists is the correction of the
patient's lifestyle, selection of optimal physical
exertion, body mass index control, which has to
lead to the quality-of-life improvement.

Purpose: To investigate the possibility of
quality-of-life improvement in middle-aged people
with type 2 diabetes by means of adjustment of
physical exertion, namely by implementing a
specially designed physical therapy program.

Materials and methods.

The study involved 20 people 50-60 years of
age with type 2 diabetes and class I-11 obesity,
who received appropriate pharmacological support
and adhered to a hypocaloric diet (1200 kcal/day).
Of these, two groups were formed: 10 people of
group | were involved in the physiotherapy
program during a month, 10 participants of group
Il were not involved. All patients gave their
informed consent to participate in the study. The
inclusion criteria for participation in the
experimental program were: Type 2 diabetes at the
stage of compensation (HbAlc <7%); class I-1l
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obesity (BMI
hypertension.

The following somatometric parameters were
measured: weight and height, circumference of the
neck, chest, upper arm, waist, hips, lower leg;
shoulder width, shoulder arch by standard methods
[10]; calculation of body mass index (BMI), waist
circumference (WC) to hip circumference (HC)
ratio (WHR) [11]. Heart rate (HR) and blood
pressure (BP) were measured, dynamometry was
performed.

To evaluate physical status we used:

e 5 min aerobic endurance test — walking on
a treadmill at 5 km/h for five minutes with self-
assessment of exertion [12],

o time of lifted straight legs holding to
determine static strength endurance of the lower
abdominal muscles — the subject is in a supine
position, arms along the body and lifts and holds
the legs at an angle of 20-30°;

o test of lifting shoulder girdle off the floor to
determine static strength endurance of the upper
abdominal muscles — the subject is in a prone
position, arms on the nape, legs flexed. The
subject raises the straight trunk so that the
shoulder girdle (shoulder blades) lifts off the
horizontal surface [13].

The result of the static strength endurance test
for abdominal muscles was evaluated based on the
duration of holding legs and trunk (in seconds).

Perceived exertion control was performed
using a 10-point Borg scale [14].

The implementation process for the
experimental part of the study was conditionally
divided into three parts: preparatory, main and
final. During the preparatory part, we formed
motivation to increase motor activity by
explaining the mechanism of influence of physical
exercises on the human body, approbation of
physical therapy for body weight correction,
counseling about morning and evening hygienic
gymnastics, explaining the structure of exercising,
showing the basic movements, assessment of
somatometric and physiometric parameters and
quality of life, formulating the goals of the
physical therapy program; during the main part we
implemented the program of physical therapy for
middle-aged people with type 2 diabetes and class
I-1l obesity; during the final part we re-assessed
somatometric and physiometric parameters and
quality of life; discussion of the next steps for
adjustment of the program of physical therapy for

30.0-39.9 kg/m2); stage 1
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middle-aged people with type 2 diabetes and class
I-11 obesity by other means (kinesiotherapy,
hydro-kinesiotherapy, etc.), correction of the goals
of physical therapy program.

The physical therapy program for middle-aged
people with type 2 diabetes and class I-11 obesity
was aimed at reducing body weight and improving
the functional state of the oxygen-transport system
and musculoskeletal system. The program was
estimated to last for one month, 5 times a week
(20 sessions, each 60 min long). The program
consisted of strength and aerobic exercises of
moderate intensity and relaxation exercises.
Volume and intensity of physical activity was
controlled by the number of repetitions/sets per
exercise; by changing the pace of exercise, area of

EUMJ, 2019; 7(3):267-275

support, starting position and methods of
exercising; by using long and short levers; rational
alternation of exercise and rest time.

The peculiarity of the physical therapy
program for middle-aged people with type 2
diabetes and class |-l obesity consisted in its
phasing (there were three phases: sparing mode,
sparing-training mode and training mode). The
phasing is detailed in Table 1. Transition to the
next phase was allowed under the condition of
normotonic reaction to physical activity, which
was characterized by an increase in heart rate by
60-80% of the maximum heart rate, an increase in
systolic blood pressure by 15-30%, a decrease in
diastolic blood pressure by 10-15%, and restoring

of these parameters after 5 min exercising.

Table 1 — Physical therapy program for middle-aged people with type 2 diabetes and class I-11 obesity

Physical therapy program

Exertion characteristics

structure
Phasing 1 11 111
Mode Sparing Sparing-training Training
Duration 60 min 60 min 60 min
Week First Second Third Fourth
Day: 1, 3,5 Day: 2,4 Day: 1,3,5 Day: 2,4
Back/abdominal Block_s: 2 Block_s: 2-3 Block_s: 3 Block_s: 34
> muscles E_xeruses: 6-10 E_xeruses: 6-10 E_xer0|ses: 6-10 E_xeruses: 6-10
B times times times times
g3 Sets: 3 Sets: 3 Sets: 3 Sets: 3
% £ | Shoulder girdle and Day: 2,4 Day: 1,3,5 Day: 2,4 Day: 1,3,5
2 & | upper extremities Blocks: 2 Blocks: 2-3 Blocks: 3 Blocks: 3-4
g 2 | muscles/pelvic girdle | Exercises: 6-10 Exercises: 6-10 | Exercises: 6-10 Exercises: 6-10
% £ and lower extremities | times times times times
3 g muscles Sets: 3 Sets: 3 Sets: 3 Sets: 3
£ Aids: physiotherapy No aids, mainly No aids, gym No aids, gym No aids, gym
< and sports equipment | in prone position, | ball exercises balls, balls, pulley | balls, balls, pulley
dumbbells added, dumb- weights, dumb- weights, medicine
bells bells balls, dumbbells
Day: 1-5 Day: 1-5 Day: 1-5 Day: 1-5
Duration: 5 min Duration: 5-6 Duration: 5-6 Duration: 5-7
Aerobic cyclic/relaxation and ggteﬁdl' 5 km/h ggtesgdl._Sz.B ggfs 9d2' 6 ggfs ?d2'_63
stretch exercises Special aids: Special aids: Special aids: Special aids:
treadmill treadmill/ treadmill/elliptical | treadmill/elliptical
elliptical trainer | trainer trainer/stepper
Initially,  kinesiotherapy  exercises  were prone position, or side position, were used for the

scheduled every other day: 1) back/abdominal
muscles, and 2) shoulder girdle and upper
extremities muscles/pelvic girdle and lower
extremities muscles. The exercises consisted of 2
blocks, with breathing exercise in between. A
block consisted of 6-10 exercises, 3 sets per each
exercise. Isometric exercises, such as holding
lifted upper and/or lower trunk in supine position,

© Sumy State University, 2019
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trunk muscles. Such exercises were started with
three seconds duration, and diaphragmatic
breathing exercises were done during relaxation.
For upper and lower extremity muscles,
auxotonic exercises were used, which significantly
improved muscle strength. They consisted of
blocks, too, and each block consisted of 6-10
exercises, 3 sets per each exercise. These were
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aids-free exercises and/or exercises with 1 kg
dumbbells in supine position; flexion-extension,
abduction-adduction, rotation of arms and legs.
Exercises were started with three repetitions, and
diaphragmatic breathing exercises were also done
between repetitions.

Aerobic cyclic treadmill exercise was
performed for 5 min at a speed of 5 km/h, after
which the subject did breathing exercises and
relaxation and stretch exercises. Such exercises
help to restore the performance of the
cardiorespiratory system to the original level.

During the second stage (two weeks), the
number of blocks of kinesiotherapy exercises
increased according to physical capability of the
subject. Duration of isometric exercises gradually
increased to 5-6 seconds, and auxotonic — to 5-6
times. In addition to the above-mentioned body
positions, the starting positions lying down and
sitting on the gym ball were added. Exercises with
pulley weights and balls were also added.
Duration, speed, number of sets for aerobic-cyclic
exercises increased. Elliptical trainer exercises
were proposed to the subjects.

The third stage included 3-4 blocks of
kinesiotherapy exercises, which depended on the
functional state of the subject. Duration of
isometric exercises gradually increased to 7-8
seconds, and auxotonic — to 7-8 times. Pulley
weights of various stiffness, medicine balls and
dumbbells of 2 kg or more were used to diversify
the strength exercises. Aerobic-cyclic exercises at
the request of a subject were performed on the
treadmill, elliptical trainer or stepper.

EUMJ, 2019; 7(3):267-275

The adapted international WHOQOL-BREF
was used to assess the quality of life [15]. The
WHOQOL-BREF international method is a
shortened version of WHOQOL-100, [16]. The
WHOQOL-BREF short questionnaire consists of
26 items that focus on self-assessment of physical
health, psychological health, social relationships,
and environment.

Statistical analysis was performed using
Statistica 10 software. Statistical significance of
difference was determined by Student's test with
appropriate degrees of freedom. P <0.05 was
considered a statistically significant difference.

Study results and discussion.

The use of such physiotherapy programs for
people with type 2 diabetes and class I-11 obesity
is believed to lead to increased expenditure of
glucose and glycogen. It should be noted that the
effect of reduced blood sugar is observed only
within the systematic, continuous implementation
of physiotherapy program, since exercise
stimulates glucose uptake by insulin-dependent
tissues [17].

At the beginning of the study, there was no
significant difference in somatometric,
physiometric parameters and the quality of life
between groups (p1-2>0,05), which is indicated in
Tables 2-4 and Figure 1. The parameters of
cardiovascular system investigated at rest (heart
rate and blood pressure) in patients of both groups
were slightly over the norm age limits for 50-60
y.0. persons, which is associated with type 2
diabetes and class I-11 obesity. To maintain stable
blood pressure, all participants take
pharmacological drugs prescribed by the doctor.

Table 2 — Body mass index, waist circumference, hip circumference, waist-to-hip ratio (WHR) at initial

level and after a month of study

I group, n=10 II group, n=10
Parameters
Initially In a month Initially In a month
Body mass index, (kg/m?) 34.2+0.9 33.7£1.0 34.1+£2.0 33.8+1.2
A% -1.43 A% -0.88
WC (cm) 108.0+338 | 103.7+2.32 106.5£3.6 |  106.0+3.4
A%-3.98 A%-0.51
HC (cm) 107.4£0.65 |  104.20.54 107.9+0.74 |  107.2+0.96
A% -2.98 A% -0.70
WHR 1.0£0.01 [ 0.9+0.01 0.9£001 |  0.9+0.01
A% -1 A% 0

© Sumy State University, 2019
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Table 3 — Cardiovascular parameters at initial level and after a month of study

I group, n=10 II group, n=10
Parameters — —
Initially In a month Initially In a month
Heart rate, bpm 79.0+£2.7 76.4+3.3 81.1+34 78.4513.6
A% -3.29 A% -3.27
SBP, mm Hg 140.5+2.93 | 138.5+2.48 148.0+3 \ 142.0+4
A% -1.42 A% - 4.05
DBP, mm Hg 95.0+1.97 | 93.£1.9 93.0+2 \ 90.0+3
A% -2.11 A% - 3.23

Table 4 — Neck circumference, shoulder circumference, calf circumference and shoulder arc at initial

level and after a month of study

I group, n=10 II group, n=10
Parameters — pp
Initially In a month Initially In a month
Shoulder arc (cm) 55.9+0.95 53.2+0.89* 59.0+4 58.5+3.8

A% -4.81 A%-0,71

Neck circumference 41.7+1.65 ‘ 40.2+1.6 42.3+1.81 ’ 42.3+1.75
A% -3.71 A% -0.02

Upper arm circumference (cm) 37.7+2.48 \ 37.4+2.22 38.142.43 | 38.1+2.46
A% -0.8 A%-0.05

Calf circumference (cm) 41.6+1.59 \ 42.3+1.7 40.9+2.00 | 39.92+1.87
A% +1.78 A% -2.51

Note: * — significant difference with the initial results of the study (p <0.05)

Investigating  aerobic  endurance,  which
characterizes the state of the cardiovascular system,
we found that 5 minute walk on the treadmill at a
speed of 5 km/h causes a considerable exertion by
the Borg scale, corresponding to 6 points. This
indicates very low motor activity of the subjects
during the day.

Evaluation of hand muscle strength index in the
subjects shows that its values decreased in
accordance with the normative values for 50-60

y.0. persons (0.4 points — for women and 0.6 points
— for men) (Table 5). Static strength endurance of
abdominal muscles corresponds to middle and
lower that middle levels of development. Therefore,
the results indicate that the muscle strength of the
subjects is underdeveloped and need to be
improved, which will have a positive effect on the
cardiovascular system, reduce abdominal fat and
improve the well-being of the study group.

Table 5 — Strength and aerobic capability of the patients in group I at initial level and after a month of study

I group, n=10
Parameters Initially In a month
Handgrip test (kg) 36.5+4.32 39.7+4.17
A% +8.77
Leg holding (sec) 21.9+1.72 \ 42.6+3.49%
A% +94.52
Trunk holding (sec) 17.3+1.57 | 37.5+3.75%
A% +116.76
Borg scale (after 5 min) 6 | 4
A% - 33.33

Note: * — significant difference with the inital results of the study (p <0.01)
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WHOQOL-BREF analysis revealed that half of
Group | and Group Il respondents rated their
quality of life as "bad" — 50%, "not good, not bad"
— 35%, and "good" — 15%. We received similar
answers to the question concerning satisfaction with
the state of health: “bad” — 45%, “not good, not
bad” — 40%, 15% — “good”.

Physical Well-Being Scale consists of questions
about daily life activities, dependence on
pharmacological substances and medicines, energy
and fatigue during the day, mobility, pain and
discomfort, sleep and rest, power working capacity.
Its results indicate unfavorable trends in physical
health — the average of all responses is 14.42+2.53
points for group I and 14.542.48 points for group II
with a maximum value of 35 points (Fig. 1).
Psychological Well-Being Scale consists of
questions about body image and appearance,
negative and positive feelings, self-esteem,
spirituality, personal beliefs, thinking, learning,
memory and concentration. According to the results
of this scale, the figures are even lower — the
average of all responses is 11.38+2.23 points for
group I and 11.214+2.4 points for group II with a
maximum value of 30 points. The Social and
Environmental Scales consist of questions about
personal relationships, social support, financial
resources, freedom, physical security, health and
social assistance (accessibility and quality), home
environment, some skills, recreation, leisure,
physical environment, transport. According to these
scales, the results are close to the maximum values
in all subjects — the Social Relationship Scale
average value corresponded to 13.38+1.2 points
(for both group | and group Il) with a maximum
value of 15 points, and the Environment Scale
average value was 33.21£2.2 points with a
maximum value of 40 points. We believe that this is
related to the relative stability of the financial
position of people of this age.

Assessing the impact of the physical therapy
program for middle-aged people with type 2
diabetes and class I-11 obesity on anthropomorphic
parameters, we should note first of all that no sharp
changes were detected, but in group | persons the
BMI decreased by 1.43%, which is almost twice as
much as in group Il (Table 2). Waist circumference
and hip circumference in group | decreased on
average by 4 cm and 3 cm, respectively, WHR
decreased by 1%; in group Il such reductions were
not observed (Table 2). According to our data, a
decrease in WHR indicates a decrease in abdominal
fat, which has a positive effect on the condition of
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the cardiovascular system [17]. Also favorable
changes were characteristic of shoulder arc
parameters — it decreased by 4.81% (p <0.05) in
persons of group I, which indicated a decrease in
subcutaneous fat in chest area and functional
activation of the upper body muscular system
(Table 4). Neck circumference decreased by 3.7%
and shoulder circumference — by 0.8%, while calf
circumference increased by 1.78%. In our opinion,
this is due to aerobic exertion, which has a positive
effect on the state of the oxygen transport system.
At rest the values of blood pressure and heart rate
did not change significantly (Table 3), but during
the physical activity and after it the subjects in the
first group reported the absence of shortness of
breath, which had been present at the first sessions.

Aerobic endurance of group | individuals
improved significantly as was shown by the self-
reported exertion intensity according to the Borg
scale. Thus, at the beginning of the program 5-
minute walk at a speed of 5 km/h was assessed by
the group | subjects as corresponding to 6 points,
while at the end of the program it was 4 points
(Table 5). Considering the fact that the training
program included srength exercises — mostly
isometric exercises for trunk muscles and auxotonic
exercises for upper and lower extremities muscles —
the muscular strength improved significantly. Thus,
in the patients of group I, the results of handgrip
test improved by 8.77%, and the values of static
strength endurance of abdominal muscles (p <0.05)
increased significantly (Table 5).

Discussing the principles and means of physical
therapy for patients with type 2 diabetes and
obesity, it should be emphasized that similar
principles and means are used by several
researchers. For example, low and medium
intensity aerobic exercises were used in the studies
[18, 20], exercises with/without weight [19], or a
combination of aerobic and strength exercises [21].

According to the results of WHOQOL-BREF
questionnaire, significant positive changes in the
quality of life in group I individuals can be stated.
Thus, no profiles were found having the response "l
assess my quality of life as bad"; the distribution of
responses was as follows: “not good, not bad” —
60%, “good” — 40%. The answers to the question
concerning satisfaction with the state of health were
similar: “not good, not bad” — 85%, “good” — 15%.

According to the Physical Health Scale, there
was also some improvement in group | individuals,
although it was not significant as compared to
group 1l (increased by 35.99%) and its initial data
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(p > 0.05) (Fig. 1). According to the Psychological
Health Scale, significant changes were detected as
compared to group Il and the baseline data (p <
0.05). All the respondents reported better sleep,

EUMJ, 2019; 7(3):267-275

changes in working capacity, concentration, self-
esteem. According to the Social Relationships and
Environment Scales no changes were detected.
Among the participants of group Il, no changes

satisfaction from everyday activities, positive were reported by any scale of the questionnaire.
40
35 - - T
N 1 R N
30 —
25 * |
15 T - T - T T L
10 1T —
5 1 L
0
Initially | In 1 month ‘ Initially | In 1 month
Group | Group Il
||:| Physical @ Psychological O Social relationships O Environment |

Figure 1 — Quality of life according to WHOQOL-BREF in the patients of group | and group 11 at

initial level and in the end of the study (points)

Note: * — significant difference with the inital results of the study and the results in group 11 (p <0.05).

Conclusions

Correction of physical activity in persons with
type 2 diabetes and class I-11 obesity leads to
positive changes in the studied parameters.
Individuals who participated in the physical therapy
program had a tendency to a decrease in waist, hip,
neck circumference, body indices (BMI, WHR); a
tendency to an increase in calf circumference.

Further research prospects

Further research prospects lie in expanding
physical therapy in physical activity programs for
people with type 2 diabetes and examining the
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