-

View metadata, citation and similar papers at core.ac.uk brought to you byj: CORE

provided by Jagiellonian Univeristy Repository

Medical Rehabilitation 2006, 10 (3): 38-56

Effect of physical training performed on unstable arfaces with use
of elastic bands for resistance exercises on phyaigerformance
and quality of life in elderly persons

Wptyw treningu fizycznego wykonywanego na powierzeleh niestabilnych
z wykorzystaniem elastycznychita do¢wiczen oporowych na sprawidé
funkcjonalmy oraz jakd¢ zycia 0oséb starszych

Sylwia Metel #BPEFC) Bozena Jasiak-Tyrkalska©>F)
Institut of Physiotherapy WOZ CM Jagiellonian Unisi¢y, Krakéw, Poland

Authors' contribution: A — project of the study, lkpB — collection of the data, information; C -atsstical
analysis; D — data interpretation; E — preparatibthe manuscript; F — literature query; G — olitagrfunds

Received: 09.10.2006; accepted 17.11.2006

Key words
sensorimotor exercises, resistance exercises,qahysrformance, quality of life

Abstract

Aim of the study. The authors tried to evaluate the effectivenegshgbical exercises, particularly exercises on
unstable surfaces, in improving functional effidgrand self-evaluation of quality of life in eldgpeople.

Material and methods. The experiment was completed by a group of 37646 participants who had fulfilled
selection criteria. Age range was from 65 to 90ryeand the average age was 79.5 + 12 years. Tbeiifog

tests were administered: manipulation test, GetAdg Go Test, Tinetti Balance and Walking Test, Sngeg
Stance with Eyes Open and Closed, The Sit-And-R&a&shh and measurement of back muscles strength. For
subjective quality of life evaluation, psychomettésting was employed: SF-36 Health Questionnaine/ey

and Life Satisfaction Index. The participants perfed physical exercises 3 times a week for 3 mortisnd-

ing 33 sessions of 45 minutes duration each. Theceses defined in the training schedule were peréal indi-
vidually and under supervision of the physiothesapise of special tools (the Swiss ball, the sgnpdlow,

and the elastic band) enabled performance of semstmr and resistance exercises whilst encouragisense of
play, which facilitates achieving the aims of thsra

Results. Statistically significant improvement followingdiphysical training was noticed only in the stréngt
back muscles (p<0.001), in the manipulation abiist (p<0.01), and in the Single Leg Stance witesEOpen
test (p<0.05). In physical categories of qualityifef in the SF-36 test, statistically significamprovement was
confined to the categories: "role limitations due physical problems" (p<0.05) and "general heakH-s
perception" (p<0.001). Among all mental categoiéghe SF-36 test, statistically significant difece was
found only in "role limitations due to emotionabjptems” (p<0.01) and in "vitality" (p<0.05).

Conclusions.The applied physical exercise programme positiilyences the results of two out of seven tests

describing physical performance of elderly peopligher self-evaluation of quality of life was repex by these
people in two physical categories and in two meca#gories of the SF-36 test.
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Stowa kluczowe
¢wiczenia sensomotoryczn@yiczenia oporowe, sprawibfunkcjonalna, jak&t zycia

Streszczenie

Cel pracy. Autorzy przedstawili prédoceny skuteczrigi treningu fizycznego, uwzeliniajacego szczegélnie
¢wiczenia na powierzchniach niestabilnych, na spmd&rfunkcjonalm oraz samoocenjakasci zycia os6b
starszych.

Materiat i metody. Eksperyment ukiczyta grupa 37 os6b z frod 45, ktére spetiaty kryteria kwalifikacyjne.
Wiek badanych wahategiw granicach od 65 do 90 Idrednia wieku wynosita 79,5 12 lat. Kryterium oceny
sprawndci funkcjonalnej stanowity testy: sprawdmd manipulacyjnej, wstai idz, rownowagi wg Tinetti, chodu
wg Tinetti, stania na jednej nodze z oczami otwartyzamknigtymi, wysiegu w siadzieoraz badanie momentu
sity miesni grzbietu. Dla subiektywnej oceny jakb zycia wykorzystano testy psychometryczne: SF — 3& or
Indeks Satysfakcji Zycia. Osoby biggce udziat w eksperymencie, wykonywatyiczenia fizyczne 3 razy w
tygodniu przez okres 3-ch miesy, uczestniczc w 33 sesjach, trwagych po 45 minutCwiczenia okrélone
harmonogramem treningowym byly prowadzone indywidieapod nadzorem fizjoterapeuty. Zastosowanie do
éwiczen przyboréw (pitka szwajcarska, poduszka rehabiiiee i elastyczna fena) umaliwiatlo wykonywanie
éwiczen sensomotorycznych oraz oporowych, zapewniggdnoczénie efekt zabawy, utatwiafy oshganie
zamierzonych celéw terapii.

Wyniki. We testach charakteryagych sprawn& funkcjonalrm istotrn statystycznie popraw srednich
wynikow na poziomie p < 0,001 zacbserwowano w porgianomentéw sity mkni grzbietu, na poziomie p <
0,01 w ocenie sprawioi manipulacyjnej oraz na poziomie p < 0,05 w pedsiania na jednej nodze z otwar-
tymi oczami. W ocenie komponenty fizycznej jékiozycia testem SF — 36, istetistatystycznie poprawnsred-
nich wynikéw stwierdzono tylko w przypadku kategqdgraniczenia wynikajce ze stanu zdrowia” (p < 0,05)
oraz ,percepcji wlkasnego stanu zdrowia” (p < 0,004) ocenie komponenty mentalnej istptstatystycznie
poprave srednich wynikow zaobserwowano w przypadku kateggr@raniczenia wynikaice z probleméw
emocjonalnych” (p < 0,01) oraz ,witaléd (p < 0,05).

Whioski. Znamiennie skuteczny wpltyw zastosowanego trenifimieznego odnosi sitylko do dwéch z sied-
miu badanych cech sprawdw funkcjonalnej os6b starszych. W&z samooceg jakosci zycia po programie
treningowym zaobserwowano w przypadku dwoch kaiegomponenty fizycznej oraz dwéch kategorii kom-
ponenty mentalnej testu SF- 36.

Introduction

The phenomenon of demographic aging of human ptpaolan the world was noticed as early as over 8ary
ago. In 1973, United Nations General Assembly ateckp resolution pertaining to older persons. Esalution
stated that aging of people in the world is a ursgk although variable in time and space, procggsjficant
for all domains of life, permanent and irreverstblgost recent United Nations studies confirm thet faf in-
creasing mean human life span and ageing of wodée8es. Currently, mean human life span worldw&l66
years and is markedly different in various geogiapégion$.

In Poland, persons older than 65 years also ¢atesthe most rapidly enlarging age group. Accaydin
to GUS (Central Statistical Office) studies, thenier of seniors is currently near 6 millions ant iestimated
that in 2020, this number will increase to 8.5 ioilk, which will constitute 23% of Polish populatjonith a
markedly higher prevalence of persons at late isghil

Loss of physical agility in the elderly constitu@gproblem not only for the patient himself, buigcah
social problem because of the increased costs iatshavith therapy and care for these personsgAifstant
number of elderly persons naturally adjust to titéing style of life, which finally becomes a thtefar their
independence and self-sufficiency and constitutaskafactor for occurrence of chronic diseasestresulting
in long-term hospitalisations.

Physical activity is especially important in strigi after slowing down the unfavourable biologicatla
non-biological changes, alleviation of troublesoams unpleasant symptoms accompanying aging. Thianks
physical exercises, it can usually be managed lydbe development of disability, which — accordin Fries'
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hypothesis — results in a markedly lower ultimateel of disability. Initiation and continuation ekercises of a
small or moderate intensity may contribute to limgjtthe sequels of chronic diseases of old"age

Effects of physical exercises in the elderly arequivocally beneficial. Their positive effects dotn
decrease with age and are independent of gendacér’® Research studies demonstrate that increased motor
activity has a widespread impact on the whole asganparticularly on the motor, cardiovascular piegory,
and nervous systems. For persons at older agerécommended to participate in an appropriateipalysain-
ing. According to Kuski, this is a consciously-regulated process inwngiypurposeful use of precisely deter-
mined physical exercises performed in order toeehphysical and mental effects counteracting agedated
organism's adaptation abilities for physical eff@tysiological effects achieved as a result ohgraining may
constitute important factors contributing to heakinforcement and prevention or reduction of depeient of
many diseases, for which reduced physical actigign important risk fact8r

Currently, there are ongoing studies on elaboratibphysical activity programmes adjusted to the

needs of elderly persons that would allow them sontain physical fitness and thus better qualityifef for a
possibly long period of time. So far, there hasnbre agreement as to the form of an optimal exerpi®-
gramme that would be most beneficial for health #rad would most significantly improve functioning the
elderly in daily life. It seems that physical traig programme comprising precisely defined exescaseto their
type, intensity and frequency and adjusted to mlaystndurance of the organism may constitute agct¥ie
form of premature aging prevention as well as magnaent capability of adaptation to age-related limion
changes.

Aim of the study

The aim of this study was to assess whether a 3hmtmome-based physical training can improve phygiea
formance, increase satisfaction of life and thugrowe quality of life in elderly persons.

Material

The programme comprised persons living in Krakéwpovhad obtained information about the possibildy t
participate in such programme from selected Nursilognes, family physicians, and from a TV programme.
Positive opinion of Ethical Committee at Regionakdital Chamber in Krakéw enabled conduction of the
planned medical experiment.

Study inclusion criteria included:
e patient's consent to participate in the programme,

e written permission from a family physician or a sjpdist allowing the persons to participate in theeri-
ment,

e age range: 65-90 years,

« physical agility status allowing achievement otare of at least 21 points in the Berg test ofiggft'*
« mental status allowing conduction of psychomeeats (at least 24 points in the MMS$E)

Persons who had kinesitherapy within 6 months pgliegestudy onset were excluded from the study.

Forty five of 60 persons who expressed their teilparticipate in the experiment were enrolled ith®
study, while 37 persons completed the whole progrart27 women and 10 men). Participants' age ra6§ed
90 years, mean age was 79.5+12 years. The studiegh gncluded 13 persons living alone, 15 persarisd
with family, and 17 residents of nursing homes.

Two persons withdrew from the study because oseing of their health status (temporary aggrava-
tion of ailments associated with Parkinson's dispabwo further persons died during the program#physi-
cian withdrew another 1 person from the study. €hpersons resigned because of personal reasons.
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Method

Prior to commencing the training programme andraftetermination, the following functional testere per-
formed: Single Leg Stant®™'% Get Up And Go test' The Sit-And-Reach Te%t***®, Tinetti Balance and
Gait Evaluation’'®! assessment of manipulation agility — The NineeHBeg Ted!'* and dynamometric

measurement of muscle torque of back exteASors

Assessment of muscle torque of the back was caeduan a unit for muscle strength measurements
during conditions of isometric contraction in thegartment of Biomechanics at Academy of Physicalcad
tion in Krakdéw. The measurement line consistecheffollowing items: tensometric transducer manufaet by
the company Hottinger, tensometric bridge, andrapzder as the recording unit.

Quality of life was evaluated using the SF-36 He&uestionnaire Survé?*?>?%?’and the Life Satis-
faction Index®*’

A computer programme Statistica 8.Qvas used for statistical analysis. As the distitu of the
evaluated features was Gaussian, the parametrilets t-test was applied. The level of statistighificance
was set at p < 0.05. In the graphic presentatiodifférences in the evaluated variables, mean vétiend
standard error of the mean (SEM) were used.

Training programme

Participants of the experiment performed physigaleses 3 times a week for a period of 3 monthstigpat-
ing in a total of 33 sessions, each lasting 45 taswu

Prior to each exercise session, heart rate aratljpoessure were measured and during each session,
intensity of the exercises was assessed usingaheTEst. The test is a simple method monitorirtgnsity of a
conducted physical training. If a person perfornmpigysical exercises is able to simultaneously dimg training
intensity is small. Physical activity allowing usteined talking is characteristic for a trainirfgreedium inten-
sity. Physical training conducted intensively daesenable simultaneous unrestrained tafKifg

Exercises defined in the training schedule as nmedntensity exercises were conducted individually
under supervision of a physiotherapist.

Use of very functional and relatively inexpensimetiuments during the exercises (Swiss ball, rdéhabi
tation pillow, elastic band) allowed performance seinsorimotor exercises and exercises increasimgglenu
strength.

To activate postural muscles, the exercises werferpeed on the rehabilitation pillow. Performande o
exercises on an unstable surface particularly aietssdeep muscle stabilisers because of the facittis not
possible to precisely plan a movement that woulsrgntee maintenance of stable body position.

Age-related reduction in skeletal muscle strengthigins especially to the muscles of the back. 70 e
able elderly persons to perform exercises reinfigrdiack muscles in a supine position on the abdp®erss
ball was used as the ground. Red elastic band {Ummexksistance") was used for resistance exercises.

It was aimed to conform to the rule of exercisegpession by gradually increasing the number of repe
titions of a given exercise or difficulties werdroduced involving a reduction of external stalilisn of the
exercising person (e.g. securing the patient bglihglhim with one arm instead of two arms) or démal sta-
bilisation (e.g. performance of exercises with eglesed).

Study results

In the tests characterising physical performaniceret was an improvement in mean values of tesltsesh
significant improvement was observed in the stleraftmuscles of the back (p<0.001) (Figure 7), ianomal
agility (p<0.01) (Figure 1), and in the trial ohgie leg stance with eyes open (p<0.05) (Figurérbhe remain-
ing tests, no significant improvement was achieffégures 2, 3, 4, 5, 6).

Improvements in mean values were observed inaadigories of quality of life in the physical compo-
nent of the SF-36 test. Significant improvement wiserved only in the domains "role limitations doghysi-
cal health problems" (p<0.05) and "general headtttgptions” (p<0.001) (Figure 8).
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Manipulation test — The Nine Hole Peg Test
284
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24
p < 0,01

22

20
baseline test control test

Picture 1
Comparison of mean performance times ¢ SEM) in the manipulation test — The Nine Hole Pg Test

Get Up and Go Test

10,5
10
9,5 £
p > 0,05 !
9
8,5 :
baseline test control test

Picture 2
Comparison of mean performance times 1 SEM) in the Get Up And Go test

Tinetti Balance Test
14,5

14,2

13,9

p > 0,05

13,6

13,3

13,0 :
baseline test control test
Picture 3
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Comparison of mean scores™ (¢ SEM) obtained during performance of the TinettiBalance test

Tinetti Walking Test
11,01

10,8

10,6 *
p > 0,05

10,4 #

10,2

10,0 ‘
baseline test control test

Picture 4
Comparison of mean scores™ (¢ SEM) obtained during performance of the TinettiWalking test

Single Leg Stance with Open Eyes Test Single Leg Stance with Closed Eyes Test
601 10 7
50 K
8
40
p < 0,05 7
30 p = 0,05
6
20 5
10 - 4 -
baseline test control test baseline test control test
Picture 5

Comparison of mean performance times ¢ SEM) in the Single Leg Stance with Eyes Open ar@dlosed
test

The Sit And Reach Test
45 -

43

41
p = 0,05

37

35 :
baseline test control test

Picture 6
Comparison of mean reach lengths{x SEM) obtained during The Sit And Reach test
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Muscle torque of the back muscles
260+

240

220
p < 0,001

200

180
baseline test control test

Picture 7
Comparison of mean muscle torque of the back musadgx+ SEM)

Physical fitness Role limitations due to health problems
70 70
65 60
60 50
p = 0,05 p < 0,05
55 40
50 - i 30 T
baseline test control test baseline test control test
Pain General health perception
70 50
65 45
60 40 +
1 p = 0,05 p < 0,001
55 l 35 {-
50 - 30 -
baseline test control test baseline test control test
Picture 8

Comparison of mean scores™(* SEM) of categories of Quality of Life evaluatedor the physical compo-
nent of the SF-36 test

Also in the mental category was an improvemeriegt results in all domains achieved. The improve-
ment was significant in the domains "role limitatiodue to emotional problems" (p<0.01) and "vigalit
(p<0.05) (Figure 9).

In the index of satisfaction of life, there wasiasignificant improvement (Figure 10).
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Social Functioning Mental health
807 70 1
75 65 {
70 60 [
p > 0,05 I p > 0,05
65 55
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Role limitations due to emotional problems Vitality
807 l 65 1
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l p < 0,01 1 p < 0,05
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v 45 -
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Picture 9

Comparison of mean scores (¢ SEM) of categories of Quality of Life evaluatedor the mental component
of the SF-36 test

Life Satisfaction Index

13 1
12 %
11
] p > 0,05
10
9 - T
baseline test control test

Rycina 10
Comparison of mean scores™(* SEM) of the Life Satisfaction Index

Discussion

Considering marked prolongation of human life spad constantly increasing number of elderly persons
ning a sitting style of life, it has become morel amore necessary to elaborate and introduce eiffiagaghysical
activity programmes that would contribute to attinn of unfavourable changes associated with agimdy
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poverty of physical activity thus improving quality life of the elderly. It was, namely, noticedattphysiologi-
cal aging of a human being is accompanied by iniaiuof tissues and organs, impairment of regulator
mechanisms, as well as by decreasing adaptati@biiies of the organisfi®**

Bortz suggested that some of the changes in huorganism ascribed solely to the process of aging
result in fact from a deficiency or lack of physieativity and that performing physical exercises contribute
to reducing these changés

The search for therapeutic methods that coulahtseduced in the environment of an elderly persas h
become the aim of not only researchers but als@lsostitutions. Designing both optimal and simgligo-
rithms of rehabilitational management directednaprioving independence, safety of locomotion, andelyi
comprehended quality of life has become a challdogeontemporary medicine. The experiment desdribe
above aimed exactly at determining the effects b&alth-promoting training on quality of life in miggric pa-
tients.

Ability to maintain balance worsens with age, vthia turn increases the risk of falls and frequentl
leads to fractures and multiple medical compligagigossibly affecting the whole organism. Physaaivity
becomes reduced, which results in decreased indepea, necessity to rely on other persons, andseson
quently, in reduced quality of |if&37:38:39.40.41.42

The mechanism of maintaining balance involves matyors. Primarily, it is dependent on proper
functioning of the sensory and motor systems aed ttooperation, as well as on ongoing diseasesraibods
of their treatmerit*?

Vision, vestibular system, proprioception and si@neptors constitute the components of balance re-
sponsible for perception of sensory information.

In elderly persons, worsening quality of visionuiéisg from narrowing of the visual field, attenigat of con-
trast perception and visual depth induce an impamtnof the quantity and quality of information peiked by
the sense of sight

Involution changes accompanying aging also compserfiinctioning of the vestibular syst&f. In persons
older than 70 years, there is atrophy of approxigat0 percent of sensory cells of the vestibujetesri®*>
Perception of sensory information stemming fromppiaceptors and skin receptors also becomes atieafitia

Disturbances in functioning of one of the compdsesf the sensory system may to some degree be
compensated by augmented perception from anotmepaoent. However, in the elderly, compensatioreatr
tions associated with maintenance of balance igddrand requires reorganisation in the systenep$arimotor
controf®. It was found that the status of this reorganisatiorrelates with the number and type of "swags" r
corded during performance of balance tests. It alas observed that balance tests performed sinadtesty
with memory tasks and with reduced sensory infoionatesult in a markedly increased necessity taentrate
in these persons as compared to young indivififdls

Results of the studies conducted in the last deoadicate that elderly persons compensate fomnte
lution changes in the perception and processirggn$ory information by using a strategy of tengsiigfening)
the muscles of lower limbs during the tests assgsstiatic balance performed with eyes open or dloEbere-
fore, in persons older than 65 years, the impoganfovisual control in maintaining static balansddwer than
in younger persons, while activity of peripherateptors is the most important element of the sgnspstem
controlling postural stabiliff3848

As maintenance of balance is one of the most itapbindices of functional agility in elderly persg
we decided to conduct 4 different tests evaluabialgnce status in our study (Figures 2-5).

Statistically significant improvement was obsergadly in the Single Leg Stance test with Eyes Open
(p<0.05). In the remaining balance tests, the im@meent in mean test results was not statisticajgificant. It
is possible that this finding confirms the aboventaned strategy of tensing (stiffening) of musadé¢she lower
extremities.

Compensation of the sensory function is possiblérained elderly persons, who perform exercises
designed to increase proprioceptive stimulatiom oegular basfa

This is confirmed by results obtained by Gauchetdil?® in persons older than 60 years. In this study,
effects of exercises aiming at amelioration of fiowing of the proprioceptive system (yoga, milcerises)
were compared to a programme of dynamic aerobiccees (jogging, swimming, bicycle riding). It wasind
that systematic performance of dynamic exercisesldgrly persons induces a marked increase in tsketeis-
cles strength and power but only a small improvenrebalance, whereas the programme of sensorinetenr-
cises markedly improves both static and dynamiarzsd and increases muscle strength similarly tantae-
tioned programme of aerobic exercises. In the destrstudy, it was demonstrated that the effectgsnof
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physical training in maintaining and improving bade in the elderly does not require high intensitgrcises
but should particularly be aimed at amelioratinggeioception.

Balance impairment accompanying the process ofgagimlso a result of changes in the motor system.
There is atrophy of muscle fibres, increased amotiatlipose tissue and non-contractile connecisazié in the
muscular system, which reduces the effectivenessthif system and decreases muscle strength and
mas$®49505152 Muscle strength reduction seems to merely régain atrophy of muscle fibres rather than from
disturbances of motor processing in the centraloes systerif.

In our study, we observed a statistically significg<0.001) increase in the strength of musclethef
back (Figure 7). It is likely that such effect wazhieved by using unstable surfaces for the exescRerforming
physical exercises on an unstable surface indumrsased activation of deep muscles of the badinating
directly on vertebral bodies. Additionally, in ord@ provide a progressive level of difficulty ixexcise per-
formance and to more powerfully affect muscle gtenresistance exercises with use of elastic bavete
introduced. Application of these instruments migave also contributed to the improvement in thersgith of
the described muscle group.

Many authors emphasize that elastic bands-asgisgéstance training may increase muscle strength in
elderly persons.

Zion et al®* conducted a study on the effect of an 8-week hbased resistance training programme
with use of elastic bands in 8 elderly persons withostatic hypotension. They demonstrated a faigmt im-
provement in dynamic assessment of muscle streargitphysical performance and reported no fallsngutie
study period.

Also Baum et af’ confirmed usefulness of resistance exercises peeit with elastic bands by evalu-
ating their effects on physical agility of physigalveak persons aged from 75 to 99 years.

Therefore, it can be concluded that supervisedipalyexercises may be an efficacious strategy tdsvar
maintenance as well as improvement of functiondite@f the elderly, which is reflected in a battguality of
life.

In our experiment, we decided to use Swiss ballrehdbilitation pillow for this type of exercisdsa-
troduction of these instruments into the trainimgggamme helped in performing appropriate balamzkrain-
forcement exercises.

In case of patients at geriatric age, Swiss bhldlna conduction of balance exercises in a sittingvall
as a supine position provided appropriate suppogiven by a physiotherapist. Even just sittingtlom Swiss
ball induces sensorimotor activation. Furthermoebabilitation pillow enables elderly persons tofgen bal-
ance exercises in a standing position. Moreoveseéms that application of instruments during égescaug-
ments their attractiveness thus maintaining mdtivato complete the whole training programme. $oaturned
out that exercises with Swiss ball, rehabilitatiiow, and band can be not only effective but alsoy practical
in terms of possibility to perform them on a snaakta and in different living environments of theegly.

Of the remaining results of tests evaluating tHeaotfof training on functioning of the participantee
test of manual agility is remarkable. Mean perfano@time of the test was reduced and the changée ias-
sessed parameters were statistically significaatlevel of p<0.01 (Figure 1).

In the assessment of quality of life, we noticedt tthere was an improvement in all categories ef th
physical domain (Figure 8) of the SF-36 test; hasvegignificant improvement was observed only itegaries
"role limitations due to physical problems" (p<0.@Hd "general health self-perception” (p<0.001ilarly to
the physical domain, improvements in mean resultalli categories were observed also in the mentaiain
(Figure 9). Significant improvement was found oimythe categories "role limitations due to emotiopib-
lems" (p<0.01) and "vitality" (p<0.05).

In Life Satisfaction Index (Figure 10), as the setquality of life self-evaluation test, insign#iat im-
provement was observed in the mean result.

Similar conclusion was drawn by Berret ef%lThey compared the effect of training with progies
resistance to suppleness training in 40 elderlggres and did not find statistically significant nas in quality
of life for any of the training modes.

Results of the conducted experiment — introductibthree-month health training seem interesting, be
cause:

. this was one of the first research studies, whieveas shown that elderly persons (including persans
their nineties) — under appropriate support of gspitherapist — are able to perform physical esesion
an unstable surface inducing increased load foséimsorimotor system;
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. the elaborated physical exercises programme wiofiSwiss ball, rehabilitation pillow, and elagtiand
has a significant practical application, as it tenused for exercises with elderly persons in aatboy
conditions and at home;

. sensorimotor exercises may improve physical perdmica in older persons, which is associated with
maintaining independence by these persons andrgrifare and financial resources related to rehabil
tion of this group of people

. a change to a more active lifestyle by participaiio the designed physical training programme may b
beneficial for the physical and mental domain, wmhig reflected in improved quality of life of elder
persons.

Conclusions

1. Significantly positive effect of the applied phyaidraining is evident only in such features of dun
tional agility of elderly persons as: strength atk muscles, manipulation agility, and single lemee
with eyes open.

2. "Role limitations due to physical problems" andrigeal health self-perception” of the physical damai
and "role limitations due to emotional problemsddnwitality” of the mental domain are the categsrie
of self-assessment of quality of life that werensfigantly improved as a result of the applied pbgb
training. .
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Set of exercises with the Swiss ball and elastic band

In patients with advanced degenerative changegxbeeises with balancing on the ball were notgrenéd.

Start position (SP) — sit on the ball, Legs (LL) sprediapart. Balancing on the ball.

m
x
N

SP — sit on the ball. Balancing. Alternating movems of the arms (AA) like during marching.

*SP — as above. Balancing. AA — flexion, bringinghe elbows close together in front of the trunk, the — a swing of AA
backwards.

*SP — as above. Balancing. Horizontal scissors perined with AA raised up.

*SP — as above. Balancing. Clap over the head anéltind the back.

Ex.3
SP — sit on the ball. Balancing. Alternating elevabn of the feet over the ground
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Y
~ i |

SP — sit on the ball. Balancing. Raising AA to th&ont. Fist closing and opening.

©
o

]

®

m
ol
o

SP — sit on the ball. Balancing. Raising AA to theides. Fast circular movements of AA in the shouldgoints.

T P

Ex.6

SP — sit on the ball. Alternating raising of LL.

*as above with dorsal flexion of the foot

* as above — the feet on a physiotherapy pillow

*as above — raising L and performance of free movemés imitating writing or painting with the foot.

Ex.7
SP — sit on the ball. Alternating raising of LL to the sides.
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Ex.8
SP — sit on the ball. Hold the band bimanually inlie horizontal position. Stretching the band at thdevel of the chest.

Ex.9

SP — sit on the ball. Hold the band bimanually inlie horizontal position. Raising AA up and strtchingthe band over
the head

Ex.10

SP — sit on the ball. Hold the band bimanually, pahs resting on the knees. Stretching the band comi®d with alter-
nating raising AA up, obliquely and with turning the head and trunk.

s

Ex.11
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SP — sit on the ball. The band tied into a loop, pdgned at the level of the ankle joints. Alternating raising of LL to
the front.

Ex.12

SP — sit on the ball. The band tied into a loop, pdgned at the level of the ankle joints. Alternating raising of LL to
the sides.

st 4l

Ex.13
SP — sit on the ball. Hip movements forwards and lzkwards.

Ex.14
SP — sit on the ball. Alternating hip movements t¢he sides.
*SP — sit on the ball. Hip rotating on the ball.

Ex.15

54

Medical Rehabilitation (elSSN 1896-3250) / Rehabilitacia Medyczna (pISSN 1427-9622) www.rehmed.pl © Elipsa-JAIM s.c. & WSA Bielsko-Biata



Medical Rehabilitation 2006, 10 (3): 38-56

SP — simple kneel, palms placed on the ball. Bendjrihe trunk forward while rolling the ball.
*SP — supported kneel, palms placed on the ball. Bding the trunk forward and rolling the ball to the sides.

S i

Ex.16
SP — supine position with the front on the ball. Akernating rasining AA up.

* SP — supine position with the front on the ballRaising the right arm (RA) and the left leg (LtL), subsequently — the
left arm (LA) and the right leg (RL)

Ex.17
SP — supine position with the front on the ball, AAup. Stretching the band in the horizontal plane.
*SP - supine position with the front on the ball, A up. Stretching the band with trunk rotation.

& T

Ex.18

SP — supine position on the back, LL flexed over thigall. Alternating raising LL combined with dorsal flexion of the
feet.

*SP — supine position on the back, LL flexed over thball. Rolling the ball forwards with LL extension.

o]

Ex.19
SP — supine position on the back, LL on the ball. Plihg in the stomach and raising the hips up
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Ex.20
SP — supine position on the back, LL flexed over thigall. Rolling the ball up and down on the wall.

ﬂﬁ;\j@

P T

Ex.21
SP — supine position on the back, LL on the ball. raing AA up and stretching the band.

Ex.22
SP — supine position with the front on the ball, tB head along the body axis. Slight rocking on theall in various
directions.

Ex.23

SP — supine position with the side on the ball whilkneeling on one leg. Raising A to the side and wyth inspiration,
and down with expiration.
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