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PREVENTION OF OBESITY AND BALANCE PROBLEMS THROUGH
ADAPTED PHYSICAL EXERCISES IN PERSONS WITH DOWN SYNDROME

Cunopom [layna € 3ax60pio6aHHAM, GUKIUKAHUM HAAGHICMIO 000AMKOBOI XpOMOCOMU 6 2eHemuYHill
KOHCMpYKYii moounu. Lle 3ax60p106ants cynposooicycmucsa cepyeso-cyOUHHUMU Hedy2amu, NeceHesum po3ia-
damu, nopyuents QyHKyii wumonooibHoi 3a103u, OUCQYHKYIEI KUUEUHUKA, CYOOMU, OHCUPIHHAM, CXUTLHICTNIO
00 iH@eKyill, IMyHHOOe@IYUMHUMU CIMAHAMU, JIEUKEMIEID Mad PO31A0aMuy YeHmparbHoi Hepeosoi cucmemu. Me-
ma. Buasumu eénnus xinemsimepanesmuyHux 3aco0ie i MmemoOié Ha NOKPAUjeHHs CMAHy 300p08 s NayieHmie 3
cunopomom Jlayna. YV docnioscenni 63541u yuacme 8icim nayicHmis 00H020 8iKy ma cmami y aKux 06y1o oiacHoc-
mosano cunopom Jlayna ma nog’azani 3 Hum cmanu. Micyem npogedennss docuiodcentsa 6y8 3an 2iMHACMUKU
Gaxyrememy @izuunoco euxosaunsa i cnopmy lasi. IIpoyedypu npoeodunuca 3 15.01. no 15.06.2018 p. 3
yacmomoro 3 pasu npomsicom mudichsi. I1i0 uac 00cniodicenHss UKOpUCmMo8ysanu maxke 001a0HaHHs: nooopag,
CaHMUMempo6acmpiuka, MeouyHa 6azd, mMamu, 03epKaia, ciMHacmuynuti Kyai ma koaa. Ilpu euxonanui énpas
3ACMOCO8Y8ANU I2POSUTL MemOO0, W0 NIOBUWYEAN0 edhekmusHicmb peanizayii 3a60anb i noje2utysano nepebie
aoanmayiunux npoyecie 00 Qizuunux nHasanmaxicenv. Pesyromamu. OOHuM i3 npossis egpekmuerHocmi 3acmo-
coganux 3aco0is i Memodis Kinesimepanii 6yn0 3meHuenHs indexcy eaeuu mina. Boonouac 6ipozciono, nopienano
3 BUXIOHUM CIMAHOM, NOKPAWUNUCA (YHKYIOHATbHI NOKASHUKU Cepyeso-CYOUHHOI CUCTEMUM, a MAKOXMC 3pOCad
BEIUYUHA eKCKYPCIT epOHOT KimKu.

Knrwowuoei cnosa: cunopom [ayna, odxcupinnsa, cepyego-cyounna cucmema, Kinezimepanis.

Down syndrome is a medical condition caused by the presence of an additional chromosome in the
genetic (genome) construction of the affected. Down syndromes are cardiovascular diseases, pulmonary
disorders, thyroid disorders, intestinal dysfunction, seizures, obesity, susceptibility to infections, immune system
diseases, leukemia, and central nervous system disorders. The underlying hypothesis was to verify whether the
proposed recovery programs are tolerated by the subjects, improving the symptomatology and to what extent
kinetotherapeutic methods and techniques have made progress in their health condition. In the research, eight
subjects of age and gender, all diagnosed with Down’s syndrome and associated conditions, took part in the
research. The place of the action is represented by the gymnastics hall of the Faculty of Physical Education and
Sport lasi, between 15.01.2018 — 15.06.2018 with a frequency 3 times x week. Materials used in the research
were: podograph, metric band, scales, mattresses, mirrors, gymnastics bank, balls and circles. We involved the
use of application trails and exercises in the form of games, which included the performance of various tasks
and the adaptation to new conditions. The calculation of the final body mass index reveals an improvement in
obesity symptoms by decreasing the number of kilograms. We can also see the contribution of physiotherapy to
this progression by weight loss gradually, avoiding over-training, a harmful phenomenon for people with
Down’s syndrome and heart disease. As a result of the interpretation of the data obtained about the chest peri-
meter in the inspiration, there was a slight increase in the values, indicating an improvement of the respiratory
act and a slight adaptation to the effort.

Key words: Down Syndrome, obesity, cardiovascular system, kinesitherapy.

Introduction. Down syndrome is a medical condition caused by the presence of an
additional chromosome in the genetic (genome) construction of the affected. On average, it
was estimated that one in every 800-900 children was born with this condition, making it the
most common known genetic anomaly (Muresan M. D., 2011).
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Pathologies associated with Down’s syndrome are cardiac disorders, pulmonary disor-
ders, thyroid disorders, intestinal dysfunction, seizures, susceptibility to infections, immune
system diseases, leukemia, and central nervous system disorders.

Children and adolescent with DS have a higher risk for obesity. He recognition of
physiological and behavioral factors that can increase this risk are crucial for developing
personalized plans to approach each individual in order to avoid the gain of excess weight
(Murray, J., Ryan-Krause, P., 2010).

Balance reaction is additionally problematic due to inadequate co—contraction caused by
muscle weakness, mental retardation, dysfunction in sensory integration processes, cartilage
hypoplasia, and improper bone density (Russell DJ, Rosenbaum P, Avery L., 2002).

Physical inactivity is a major public health problem, and there is irrefutable scientific
evidence showing that lack of regular physical activity is a major risk factor in many chronic
conditions (Marcu V., Dan, M., 2007).

Psychomotricity is the result integrating education and maturation of motor and mental
functions, and, regarding the movements, it refers to their determination: will, affection,
needs, and impulses (Abalasei, 2012). (Abalasei, B., 2012).

Psychomotor disorders are a real problem for these children that make it impossible
adapting to normal social situations, establishing a fear of movement. At the same time, there
is the opposite of these problems, where motor and psychomotor skills are well developed,
leaving them a voluminous motorcycle baggage, with which they can perfectly cope with
daily challenges (Robanescu N., 2001).

Many children with Down Syndrome are late to reach the early motor milestones such
as grasping, rolling, sitting, standing and walking. That is why it may be important to start
adapted physical activities early (Sacks & Buckley, 2003).

Lack of physical activity is another major contributor to overweight and obesity. In only
1 study did most (60%) adults with DS who were surveyed report that they *’exercised”’
daily, but other studies reported that those with DS were more sedentary than those without
DS (Jobling A, Cuskelly M., 2006).

Despite all the limitations, it is advisable to practice physical exercise adapted to the
individual capacities of each SD patient. Here are recommendations that demonstrate the need
for these individuals to develop strength, muscular endurance and cardiorespiratory
endurance, in order to provide: strengthening of the joints, reduction of the risk of respiratory
infections and reduction of muscle hypotonia (Cooper-Brown L, Copeland S, Dailey S,
Downey D, Petersen MC, et al., 2008).

The underlying hypothesis was to verify whether the proposed recovery programs are
tolerated by the subjects, improving the symptomatology and to what extent kinetotherapeutic
methods and techniques have made progress in their health condition.

Material and method. In the research were included eight subjects of all age and
gender, all diagnosed with Down’s syndrome and associated conditions. The place of the
action was at the Faculty of Physical Education and Sport lasi, between 15.01.2018 —
15.06.2018 with a frequency 3 times x week. Materials used in the research were: podograph,
metric band, scales, mattresses, mirrors, gymnastics bank, balls and circles.

The program used involved the application and exercise exercises in the form of games,
which involved performing different tasks and adapting to new conditions such as using the
right leg to jump into circles (helping to develop laterality), walked through obstacles in
orthostatism and quadrupedy (to develop oculo-motor coordination and spatio-temporal
orientation), to perform movements in front of the mirror (to shape body shape). The
exercises complex exemplified above is designed to help and support the day-to-day activities
of people with psycho-motor impairment.
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Results and discussions. Subjects (tabl. 1) were tested for height, weight, resting tho-
racic perimeter, inspiration thoracic perimeter, thorax expiratory perimeter, resting abdominal
perimeter (in orthostatism), abdominal perimeter in inspiration, abdominal perimeter in expi-
ration, abdominal resting perimeter in the decubitus), the abdominal perimeter in the decu-
bitus, the abdominal perimeter exits in the decubitus, the distance between the internal ma-
leoles, the Romberg test and the “fingers-to-ground” test (orthostatism with open eyes and
closed eyes) (tabl. 2)

Table 1
General data on subjects
No. | Name Genre Age Diagnosis
1 P.T. F 17 Down Syndrome
2 L.O. F 32 Down Syndrome
3 P.M. F 23 Down Syndrome
4 L.l M 29 Down Syndrome
5 T.D. F 21 Down Syndrome
6 T.T. M 27 Down Syndrome
7 AG. M 24 Down Syndrome
8 P.A. M 30 Down Syndrome

The calculation of the final body mass index reveals an improvement in obesity
symptoms by decreasing the number of kilograms. We can also see the contribution of
physiotherapy to this progression by weight loss gradually, avoiding over-training, a harmful
phenomenon for people with Down’s syndrome and heart disease.

The comparative results of the two tests show a weight loss during physical therapy
programs, going towards the direction of normal weight (tabl. 3).

To make the Romberg test, the patient is asked to stand straight with his hands in the
extension of the body and with the peaks and sticks glued. The test follows two steps: 1. The
patient is in the straight-open position. If the balance is maintained in this position, it goes to
the second stage. 2. The patient is asked to close his eyes so that maintaining orthostatism will
require the integrity of both superficial and profound sensitivity.

Subjects managed to maintain the equilibrium position for the time specified in the
previous table, then exhibited steady-state disturbances manifested by instability with the
tendency of grasping a support point and immediate opening of the eyes (figure 1).

Table 2
The results obtained by the research subjects at the initial and final measurements
INITIAL TESTING FINAL TESTING
PM. LO. PT. PA.AG.T.T.TD. LI P.M. LO. P.T. PA. AG.T.T.T.D. L.I.
Height (cm) 140 153 151 159 156 173 140 157 140 153 151 159 156 173 140 157
Weight (kg) 475 94 74 77 63 64 71 56 46 93 72 75 61 62 69 54

Resting thoracic perimeter 89 124 98 100 90 94 83 90 89 124 98 100 90 94 88 90

Inspiration thoracic
. 125 99 102 92 92 92 90 90 125 99 103 93 92 92 91
perimeter

Expiration thoracic
. 88 122 98 98 89 945 91 89 88 122 98 98 89 945 91 89
perimeter

Resting abdominal
. i 79 110 90 90 85 91 93 84 78 109 89 88 83 91 92 84
perimeter (orthostatism)

Inspiration abdominal
. ) 108 87 89 84 91 92 83 76 108 8 89 84 89 92 83
perimeter (orthostatism)
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Expiration abdominal

. ) 75 112 83 86 82 83 94 82 75 112 88 86 82 88 94 82
perimeter (orthostatism)

Resting abdominal

. . 80 109 89 89 8 84 93 78 80 109 89 89 83 82 93 76
perimeter (decubitus)

Inspiration abdominal

. . 82 107 88 91 81 83 93 79 82 107 83 91 81 83 93 79
perimeter (decubitus)

Expiration abdominal

. ) 81 110 89 88 79 20 92 73 81 110 89 8 79 20 92 73
perimeter (decubitus)

Distance between the

i 3 4 0 35 2 5 5 0 3 4 0 35 2 5 5 0
internal maleoles (cm)

As a result of the final measurements of the Romberg balance test, improvements in
time were seen in some subjects, unlike other subjects who have stagnated. All these data can
be seen in the table and figure below.

Table 3
Comparison between initial weight and final weight

Name Initial BMI Final BMI
L.I. 22,7 21,9
T.D. 36,2 35,2
T.T. 21,4 20,7
AG. 25,9 25,1
P.A. 30,5 29,7
P.T. 32,5 31,6
L.O. 39,7 39,6
P.M. 24 23,5

“The fingers-ground test evaluates both the degree of mobility of the spine through the
torsion flexion movement as well as the mobility of the coxofemoral joints and the suppleness
of the sciatic and gastrocnemius muscles. The distance between the soil and the peak of the
medius (dactilion) is measured; the normal value is zero. The excess or excess mobility is
marked with either minus or plus” (Cordun, 2009) (tabl. 4).

Pacient Initial Final 14
testing, s testing, s 12
P.A. 15 14
T.D. 3 4 8
A.G. 6 6 6
T.T. 4 7 4
L.l 5 10 2
L.O. 5 7
P.M. 2 4 L g S :
P.T. 1 1 — |nitial testing == Final testing

Figure 1. Initial and final measurements of the Romberg test.
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As a result of the interpretation of the data obtained about the chest perimeter in the
inspiration, there was a slight increase in the values, indicating an improvement of the
respiratory act and a slight adaptation to the effort.

Tabel 4
The results of the initial “finger-ground” test
Pacient Initial testing Final testing
P.A. 0 +1
T.D. 0 +1.5
AG. +1 +1.5
T.T. +7 +7
L.l -3 -2
L.O. +2 +2,5
P.T. -1 -0,5
P.M. -2 -1

As a result of the final measurements, there was an improvement of the measured
parameters due to the physiotherapy programs used during the working period, this being
highlighted in the tables and graphs above.

Conclusions. The efficient combination of physiotherapeutic means is achieved by the
obvious improvement of the symptomatology during the rehabilitation program. This can be
noticed primarily by lowering the weight of the subconscious.

Secondly, spatial-temporal orientation and coordination have been improved, proven by
the implementation of application paths without difficulty and without orientation errors.

There has also been an increase in the quality of the respiratory act, materialized by
increasing the chest perimeter in the inspiration, accompanied by increased effort adaptation
during the sessions, as observed by reducing pauses between the effort.

From the point of view of the psychomotric behavior, a progress of the balance, by the
success at the end of the sessions, of all the subjects, is highlighted by the application of
numerous trails of equilibrium exercises. For example, the patient L.O. at the beginning of the
sessions he was afraid and opposed to climbing and walking without support on the gym, and
at the end he managed to go without support and in perfect balance.

Inability to jump on both legs through circles of patient T.D. has been resolved during
physiotherapy sessions by adapting exercise that stimulates the jump, starting by jumping
with a ball held at the knee, then succeeding without any help or ancillary material.

The conclusions that we have made following the research and the confirmation of the
hypothesis from which we started are an example that once again demonstrates the place of
kinetotherapy in the complex recovery process of children with Down syndrome.
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OCOBJIMBOCTI BUKOPUCTAHHA CTYAEHTAMMU IIPOT'PAMHU GYM BOOM
I YAC CAMOCTIHHUX 3AHATH ®I3UNYHUMHU BITPABAMUA

Cmamms npucesayena npobremi opeaHizayii camocmitiHux 3ausamv QI3UYHUMU 6APABAMU 3 BUKOPUC-
mauHaAM MobinbHo2o dooamky GymBoom ceped cmyodenmcokoi monodi. Mema pobomu — ananis, y3a2aibHeHHs
ma cucmemamu3ayis OAHUX wWooo CYYacHux nioxooie 00 euxopucmanus cmyodenmamu npocpamu GymBoom nio
yac camocmitnux 3ausamo QizuyHUMU enpasamu. Memoou 00CIiOdNCeHHs: MeoPemMUYHULL AHANI3 | Y3a2aNbHEeHHs
aimepamypuux o0dicepe, Onumysamms, nedazoziuni cnocmepedcents. Becmanosneno, wo 29,49% cmyoenmis
607100i10mb  (pimHec-mpexepom, NpuvoMy HAUOLIbUW NOWUPEHUMU MUNAMU € NPUKIAOHT Npocpamu meneqhony
(46,2% pecnondenmis) ma pimuec-opaciemu (44,7% cmyoenmis). Ompumani pezyromamu ceiouams, wWo
BUKOPUCMAHHS (DIMHEC-000amKié 3 0300pP08U0I0 MEmOi0 € epeKmueHol0 MoO0elio Olsi NOJINWEeHHs QimHec
HABUYOK CYOeHmi8, NepcoHanizayii HAGaHMadMceHs I 3a0X04eHHsL 00 PI3HUX 6U0i6 (Pi3UYHOT AKMUBHOCMI.

Knrwouoei cnosa: cmyoenmu, izuuni npasu, camocmiiuni 3ansimms, mooitonuu dooamox GymBoom.

Resume. The article is devoted to the problem of organizing independent exercises with physical exercises
using the GymBoom mobile application among student youth. The purpose of the work is to analyze, summarize
and systematize data on modern approaches to the use by GymBoom students during self-employment exercises.
Methods of research: theoretical analysis and generalization of literary sources, surveys, pedagogical
observations. It was found that 29.49% of students have a fitness tracery, with the most common types being
telephone applications (46.2% of respondents) and fitness bracelets (44.7% of students). Students used
supplements to increase physical activity, nutrition and optimal weight, with 29.37% of the participants noted
that they had achieved their goal and helped them to supplement it. About 16.78% of participants reported
negative feelings (quilty, shame, feelings of tension) when using applications. The effectiveness of the use of
GymBoom by students during self-study exercises is largely determined by the maturity of self-awareness and
the positive reflectiveness of the individual and adherence to the basic principles of physical education. The
results indicate that using health fitness programs is an effective model for improving student fitness skills,
personalizing workload and encouraging different types of physical activity.

Key words: students, physical exercises, independent exercises, mobile GymBoom application.
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