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Abstract. Daily physical activity (PA) is necessary for good quality of life among the elderly.
It usually happens that with the advent of years, the extent of exercise decreases among the
elderly, which could have negative effects on their health. It is very important to point out
that if the health results allow it, it is never too late to begin with programmed training and
physical exercise. If it is carried out under supervision, the possibility of injury is significantly
reduced. The subject matter of this research are studies published from 2000 to 2016, which
focused on the effects of PA on the balance of individuals over the age of 60. The aim of this
review is the compilation of the appropriate literature on PA, as well as the clarification on
whether there are effects of the PA on the balance of the elderly. This overview included 24
research papers. The results of this study confirm the positive effect of PA on the balance of
the elderly. It has been proven that several weeks of a standardized exercise program, based
on the increase in joint mobility, cardio-vascular exercise, strengthening the stability of the
pelvic region, and proprioceptive exercise can improve balance skills and reduce the
perception of pain. For elderly individuals with specific risk factors for falls, the
recommendation is specific aquatic exercise programs which will improve balance and
strengthen the lower extremities.
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INTRODUCTION

The duration of one’s life and its quality, in addition to the genetic characteristics of an
individual’s life, to a great extent also depend on one’s lifestyle, behavior in terms of
maintaining one’s health and health-related attitudes, their socio-social status and our

Received January 14, 2019 / Accepted January 16, 2019

Corresponding author: Dobrica Zivkovié

University of Nig, Faculty of Sport and Physical Education, Carnojevi¢a 10a, 18000 Nis, Serbia
Phone: +381 18 510900 * E-mail: dekanzivkovic@gmail.com



762 D. ZIVKOVIC, S. KARALEIC, . ANDELKOVIC, N. AKSOVIC

environment (phenotype). Aging is an individual process and we can define it as the period
of decay of the structures and function of the human body (Buneta & Didovi¢, 2016). If
elderly individuals do not take part in physical exercise, they expose themselves to risk of
having their muscle mass and joint motion reduced (Kosti¢, Uzunovi¢, Panteli¢, &
DPuraskovi¢, 2009). Postural control is reduced with age and the states of various systems
decrease. This could lead to abnormality of movement and postural instability (Barauna et
al., 2004; Tainaka, Takizawa, Katamoto, & Aoki, 2009). Postural instability can affect one’s
functional ability to perform activities of daily living, which leads to a decrease and limit to
our range of movement (Perracine & Ramos, 2002; Aslan, Cavlak, Yagci, & Akdag, 2008).
Daily physical activity (PA) is necessary for the good quality of life of the elderly. It usually
happens that over the years the elderly experience a decrease in the extent of their exercise,
which could have a negative impact on their health. All existing research has confirmed that
exercise is very important for individuals over the age of 50, if they would like to maintain
their vitality and freshness, preserve muscle power, coordination and balance (Dohrn,
Hagstromer, Hellénius, & Stahle, 2017).Age cannot be an excuse for the lack of PA.
Programmed and professionally designed exercise for elderly women or men makes it
possible to adjust the program during the initial month of training so that it is suited to their
current state of health, so that the elderly can realize just how healthy exercise is and how
necessary for the locomotor apparatus and body as a whole during a pleasurable and light
training session (Lebar Bagi¢, Zori¢, Cutura, Grizelj, & Krstidevi¢, 2016). Of course, every
type of exercise will result in an improvement in mood. The elderly should be physically
active because it is the only way for them to remain vital. We should not forget that high
quality health status to a great extent depends on the muscle status, and not only the work of
the heart or lungs. This means that in addition to movement, it is also necessary to activate
larger groups of muscles individually (Rubenstein et al. 2000; Gauchard, Gangloff, Jeandel,
& Perrin, 2003).The loss of muscle power and muscle mass are one of the reasons for the
onset of illness among the elderly. Men and women lose muscle mass over the years, and
thus the muscles become slower and more susceptible to injury. It is very important to point
out that if one’shealth allows it, it is never too late to begin with programmed training
sessions and physical exercise. Under the appropriate supervision, the risk of injury is
significantly smaller. The subject matter of this research are studies published from 2000 to
2016, which focused on the effects of PA on the balance of individuals over the age of 60.

The aim of this review is to compile the appropriate literature on PA, and to clarify
whether PA has any effects on the balance of the elderly.

The following tasks were completed: The existing databases were searched; An
overview and translation of the compiled literature was provided; and The research results
were analyzed.

THEORETICAL CONSIDERATIONS OF THE PROBLEM

The following electronic databases were searched: PubMed, SCindex, and Google
Scholar journals from the field of Sports Science, as well as the relevant literature which
could provide an answer the set problem. SCIndex papers published from 1999 to 2017
were reviewed. The search was carried out based on a combination of key words: PA,
effects, balance, aquatic program, the elderly, tests of balance. The descriptive method
was used to analyze the obtained data. The systematic review of the papers was carried
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out following the methodological guidelines, and in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) consensus
(Moher, Liberati, Tetzlaff, & Altman, 2009).

The criteria for inclusion

Type of study:

Controlled randomized and non-randomized studies were reviewed and included in
the further analysis, as were papers which were published in English.

The sample of participants:

The participants included in the study were women and men over the age of 60,
irrespective of their lifestyle, Body Mass Index (BMI) and health status.

Type of intervention:

Studies were included if the results determined the existence of effects of PA;

The type of obtained results:

Studies were included if they presented the influence of PA on balance following
training.

Criteria for exclusion

Type of study: 1) studies written in a language other than English and Serbian; 2)
studies which did not include a control group or did not include experimental groups; 3)
duplicate studies; 4) studies which included participants under the age of 60.

RESULTS

Following a general search of the database, we identified 650 potential papers and
another 25 additional ones based on their list of references. After deleting duplicate studies
and eliminating papers based on their titles and abstracts, we were left with 72 studies. The
remaining papers were reviewed in detail. Based on the criteria for inclusion, another 48
papers did not satisfy the criteria for further analysis, while 24 studies did meet the
predefined criteria and were included in the systematic review. A detailed overview of the
selection of papers and their process of inclusion can be found in Figure 1.

The overall number of participants included in this review was 1017, 179 of whom
were males, 302 were females, while in the case of 536 participants, the numbers of men
and women included in the study were not provided. Thirteen studies (Carmeli, Kessel,
Coleman, & Ayalon, 2002; Kawanabe et al., 2007; Woo, Hong, Lau, & Lynn, 2007;
Tuna, Edeer, Malkoc, & Aksakoglu, 2009; Appell, Pérez, Nascimento, & Coriolano,
2012; Paquette, Li, Hoekstra, & Bravo, 2015; Mateos et al., 2014; Ema et al, 2016; Lebar
Basi¢ et al., 2016; Perrin, Gauchard, Perrot, & Jeandel, 2016; Sinaei, Kamali,
Nematollahi, & Etminan, 2017; Dohrn et al., 2017; Patti et al., 2017) included both male
and female participants, five studies (Rubenstein et al., 2000; Sarvestani, Tabrizi, Abbasi,
& Rahmanpourmoghaddam, 2012; Dehkordi, Sokhangoei, Y., & Azarbayjani, 2012;
Khanjari & Ameri, 2015; Iwakura et al., 2016) included male participants and six studies
(Gauchard et al., 2003; Madureira et al., 2007; Daniel, Vale, Giani, Bacellar, & Dantas,
2010; Maitre, Symoneaux, & Sulmont-Rossé, 2013; de Souza Moreira et al, 2016; Neira,
Marques, Pérez, Cervantes, & Costa, 2017) only female participants.
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The most common duration of the training program (in 6 studies) was 12 weeks
(Rubenstein et al., 2000; Daniel et al., 2010; Mateos et al., 2014; de Souza Moreira et al.,
2016; Dohrn et al., 2017; Neira et al., 2017), then 8 weeks (5 studies) (Kawanabe et al.,
2007; Dehkordi et al., 2012; Paquette et al., 2014; Khanjari & Ameri, 2015; Ema et al.,
2016), one day in four studies (Tuna et al., 2009; Iwakura et al. 2016; Maitre et al., 2015;
Perrin et al., 1999), 48 weeks in two studies (Madureira et al., 2007; Woo et al., 2007), 10
weeks in two studies (Coriolano Appell et al. 2012; Sarvestanil et al. 2012), 4 weeks in
two studies (Lebar Basi¢ et al. 2016; Sinaei et al., 2017), 25 weeks in one study (Carmeli
etal., 2002), and 13 weeks in one study (Patti et al., 2017).

The most frequently used test of balance was standing on one leg, a static
posturographic test on a vertical force platform (Toennies GmbH Freiburg Germany), a
training program for balance improvement, the Romberg test and the Up & Go test. The
frequency of the training sessions was at most 3 (10 of the 24 studies) and 2 times a week
(6 studies out of 24). The most frequent duration of the training sessions was 60 minutes,
followed by 45, 30, 50 and 90 min, while the training sessions on a treadmill lasted for
10-15 minutes, at moderate intensity.

DISCUSSION

Balance disorders significantly increase with age due to the decrease in the quality of
balance control, which increases the risk factors for falls. Contrary to that, it has been
proven that PA improves the quality of postural control among the elderly and decreases
the number of falls (Gauchard et al., 2003).

Potential papers identified in
the database search
(n =650)

Additional papers identified
based on their list of references
(n=25)

| Papers left following the deletion of duplicates (n = 420) |

Review papers based on their
abstracts and titles
(n =420)

Papers eliminated based on
their abstracts (n = 348)

\4

Entire papers which satisfied Papers excluded based on

systematic review

the criteria certain reasons
(n=72) (n=48)
o Not original research
Papers included in the (n=19)
qualitative analysis No adequate criteria
(n=24) (n=15)
Other
Papers included in the (n=14)

(n=24)

based on the predefined criteria

Fig. 1 An overview of the process of selecting adequate papers




765

The Effects of Physical Activity on the Balance of the Elderly

dueeq
J1ureusp
SE [[om Ses3o|
ay Jo somod (9=A/=N
onpuDiost ul [[lwpean 01=w) DD
JuawAoiduw [[1upean Sl-ol 01=1/9= swoipuss  (z00z) e
Jueoyusly  Is0nRpdn  euoSupem sy ddpow sT/E 9I=WOM 9T €9 X JN umog R puLE)
93|
) ursawn
a1y} Isowfe
paonpal sjjey
Jo quinu
“(19m29 %01)
0uRINpUd
Supyjjem pue Joueeq
QueINpUd pUE d0UBINPUD s[[ej 10J
dRUDios] ‘Bururen depow 8¢=DD siojoe} ysk (0002) T8 P
Ut asetou] 191 TNOd yisuang 06 | cl/g 1€=D4 68 ¥L X W oywadg  urdisuaqny
NN<
NV<YN<VV  (fueuwan
1pIo Banquiar]
Suimol|o yqun
oy ur sdnos3  siuog ) uuoperd
ay yuel 2due[Rq A, aAnoRUl -NN-AL
RER R (oruwreusp A Jo Jiey
10 ouefeq [eplosnuls 111 AJep-NV-II1
ueluIeW  MOJS ‘orureusp QJ11 JO J[BY PUOdAS
o dupqe  “yomb ‘oners) “Alep-yN-I
yp oy synsar  sysapomydess  Apanoe spods BRI (cp=u) 4 dAIE (6661)
1899 9y -omsod ¢ pueedisAyq (9 owempow doym Aep-yy-  (Tz=) W <9 8L X AN AQIEOH e 10 uLog
(syoam/skep)
Ananoe (uru) uonen(| (u) vostredwiod  az1s (Jw/3y) smejs
S)nsay 159) doue[Rg JoadKy, uonein(  Aysuajuy /Kouanbarj dnoin ojdureg By INg pEN ey
wessoxd Sururer |, uonendo Apms

SOIPNIS POPN[IUL ) JO SONSLIAIOBIBYD PUB MITAII JNBWISAS [ d[qEBL



D. ZIVKOVIC, S. KARALEIC, I. ANDELKOVIC, N. AKSOVIC

766

[[e} & SuLnp

sounfur
Jo pquinu ay)
pue Kipqow
‘Queeq
ane)s pue
[euonduny
JO s}
u sdnoad
) udIMIaq
OURYIp
WROIUBIS
Ajjeansners
e -Aj[eut,| 1DNL nzng
sdnoi3 4dISLS pue moul ] £q Jwoy
oy uaompq - sgg weisord  paquiosop 18 Yoam/€=00) (L002)
SAOURIYJIP Sururen SASIIOXD NV 7€=DD SIS ‘e e
ou-Ajjeniug Jouejeq aouejeq 09  QBIDPOIN WT[/OIM/[=0F pE=04 99 ¥L X q  o10dodjs( eraInpep
sagnes
amssaxd $  Sunyiem =0
yum (Auewrony — Suloko-4
Jinqox,] Sunwims-( | Surpoko
uoisioaxd Hqwo Suuuns Noom/ugg
pue ddUR[Eq SOIUU0 ) -6=CD1 Surwwims
paroaduy wuojyerd sonseuwAs3 Yoom/z-1
UL S)NSAIISHG 9010 [BOILOA B 1JOS-€ | Sutuun L1=D0 SL-DD (£002)
Ay paAaryoe  uo 1593 orydes3d e30k ¥oam/Z-70H 71=04 1L-7D4 AR ‘819
194 -oimsod onels  vdd-8=1Dd  06-1DH deIpow  §oom /[-[DF S1=194 L4 ¥L-1D4 X d Aypeay  preydnen
(s>1pamysAep)
Aianoe (urur) uonen(g (u) uosuedwoo  dzis (;w/3y) snejs
S)nsay 159) ddueRg JoadKy, uonen(]  Aysuoyup /Kouanbai. dnoin ojdureg By INg Xo§  UedH
wessoxd Suturel ], uonendog Apmg




767

The Effects of Physical Activity on the Balance of the Elderly

(o€
FE6'vT=d
ITIEF
S|y 08 €T=N)
Jo squinu oy) DO
10 Apgixoy  Andwoyisuap (0t
‘Qouefeq ul Kex ¥ jen(q 09'vT=1
aworoxdwr  Suisn Kyisuap A%
ou sem duoq [elduIwL 01'tT=N)
2001 ‘UdWOM  FuLINseIW pue (0€=d/0=W) ARl
Suowe JojRWwoweusp Suuren ) (€pF
Ansuopouoq & uo Jomod Q0UR)SISY (0€=1/0=W) 0¥ vT=d
Jo ssofayy Surnseaj SuLIoy EAR:| A%
Ul 35eaI13p Jeisewt T ynm Suer styjuo (0€=14/0€=IN) 95" €T=IN) (L002)
e woyy pedy  douejeq Mews [0S ‘1Y) 1B X QBIOPON WZ[/APaMm/E=DL oL 081 ¥L-S9 oL /W AQeaH e 10 00M
Juryoew
o9[ifen) oy
uo paonoead
yorym dnoid
A J0J oNAq uiw (PT=d/¢=W) viF
Apuedyiudls (] SupjeA\  Sururenssauj T C1L=Td wwom e (L002)
are 39 auo aunyoew (6€=1/1=N) 608 1L snedouaw ‘e 19
SYNSAUAYL  uo Juipuelg  OAIED =AHM 14 24 0T-Cl 8/1 AdM L9 =AM X J/WN - -IS0d  dqeuemen)
(syPom/sAep)
Ananoe (uru) uoneIn(] (u) uosuedwod  azis (Ju/3) smejs
S)NSY 159} Qdue[Rg Joad<y, uonean(]  Ajsuauj /Kouanbau,g dnoun RGN a3y NG pEIN ey
wergoxd Suturel] uonendog Apmg




D. ZIVKOVIC, S. KARALEIC, I. ANDELKOVIC, N. AKSOVIC

768

201M)

0 pajeadar
Ay Jossauy ‘19jpWwouoIyd
1earsAyd B yum
pue doue[eq painseaw 0F €+ syjuow 9
onels ul ayy 1591 AV 1AD 8S'¥9=D0 158 94 10)
dwaAoxdwr  1otowopod ssauyy (61=u) DD SEPF €L7=D0 aAndeul — (0107) 'I®
[EONSIEIS Y/ 0JBQIIUONAD[F  [BOISAY 09  dBeDAY [4%4 (0e=w) Oa 6F  9t'99=Dd L9T=Dd 4 Ayeoy 1 prue(
SIOIUAS
1ap[o oy}
Suowre ueyy
QouBIpud
alqosoe
puE douR[Rq
srweukp Joy)
Sem Se “1opaq
Apueoyusis urw (%12)8t
am 9 10J Suny[ep 221} yIA
yi5uans £pogq 2ouBINPUD (%6'LDY9
Jomoj 10} dlqosy 0L< oM} A
siojpwered o3 SIOIUAS (%8°81)<t
1oy Ing 150103 pue dn 100§ I9pI0 QU0 YA
TNE 2 eam  pue dnjooj-g -8 - AN[ITY 69-S9 (%9°6)CT
Apueosyiudis :d0ueRq SQ¢ 10J SIOTUdS SassaU[[1 (6002)
dARY SIOIUSS J1weuAp 1IBYO € Woljy [11=d 103uno x JloIyd ‘e jd eung,
o3unox  pue sy Aisy  dn Sunng X ORIPON  Funsa) Aep-ouQ 811= 6T 89-S9 SYF8LT AN ON
(sxeam/sAep)
Aanoe (uru) uonen(] (u) vostredwod  oz1s (w/3y) smejs
SISy 159) QduejRg Joad<ky, uonean(]  Ajsudjuj /Kdouanbau| dnoin ojduwreg By INg pelN ey
wessold Suturel], uonendog Apmg




769

The Effects of Physical Activity on the Balance of the Elderly

JSTER)
ay Jo Kjes
1918313 10]
LdV-I0j uot
JEPUILUILIOIAT 6
a 1'€F6T'8S
yum Sururen DD
paydde S
A jo ynsar Suruten ErFre9s
© se sagueyd |euonoun,] B uow
aamsod Supuren (€1=u) DD I A1appo (T102)
pamoys aJueeq (F1=w) L4 TTFP6S 0€-LT< dApoeul e
D yog  1s9) dduRq-A onenby 09  QIpoN 0l1/¢ (¢1=u)1gv  0oF JLav 95990 W AedH  [uejsoateg
sawed
spods uoys
‘Ksudiul MoJ
JO 9S1019XD
s1qoloe
‘p3uans ¢ 1ok
Apqrxag:n) (01=d ise| ayy ut
werdoad JO1=IN:0T=U) £1031ns ou
YOIFSTY ¥ 1891 1LOOD seqld 0 6'CF ClF pue Linfui
TIFOTHON  dyrsdnoid ‘uonisod (01=d L'69=DD $'$T=DD moyum s
96 0FLt'S-6 10q 10J Surpuers %0953 /6="61=U) I'eF €lF [enpiatput  (Z107)
TIFCEYDd [euy pue jeniu]  Suikjng 09 Mo 01/T PE| 6€  9'69=Dd SST=Dd JA/N Ayeay e jpddy
(sy2am/sAep)
Ananoe (urw) uonen(] (u) vostredwiod  azis (Jw/3y) smels
SINSaYy 159 doUR[RE] Joad<, uonein(y  Ausudjuy /Kouanbar.g dnoin ojdureg By INg pEN ey
wessoxd Sururer ], uonejndo Apmg




D. ZIVKOVIC, S. KARALEIC, I. ANDELKOVIC, N. AKSOVIC

770

oue[eq RIS
pue Ajjiqow
yutof diy ur
JuowAoIdw
JuRdHIUSIS
ON'y13uans
Tequun|
pue 2dueeq
‘Anpiqrxayy ut
JuswAoIdwl
WedyIuBIs v

1591 Imaul |,
Jeosadue[eq
Jiog

1eq
nsogj pue [[eq
SSIMG B UM
Sururen 9
Andoasoudoad

0S  9IBIOPOA

cl/c

(+7=u) DD
(0z=w) D1

144

6'9F
LLOD
LT
se6LDY

oV v F
¥STOO

L6TF
POYTDd A/

Ayeapy

($102) 18
1€ SO

JUDWLONIAUD
oM Ay
019Np S1994J0
[jurey
pue Anfur
ajqissod
Jo uonuaaaxd
ay) pue
oueeq Jo
JuowAoxdwl
ay) uo
199y aamisod
e papiaoxd
wessoxd
anenbe ay |,

191D N'O°L
Jouejeq
orwreuf(q

159) B12qUI0Y

BRI RIITAIN

wesdod
anenbe :ng

09-St  9IBIOPON

SUOISSIS
Suiuren g
Syoom g

(s1=u) DD
(§1=u) DY

0€

0L-09

X N

Ayeoy

(z1020) T
10 1pIOYYI(]

SINSAY

159) ddueleg

Aianoe
JoadAy,

(uru)
uonean(]  Ansuduj

(sd0om/s4ep)
uonen(]
/Kouanbau,g

(u) uostredwod
dnoin

azIs
ordureg

By

(w3
NG X3S

smejs
PresH

weisoxd Suturel],

uonendo

Apmg




771

The Effects of Physical Activity on the Balance of the Elderly

uoneuIojul
KI0suds Jo
asn pasoadu
Yy y3noayy
sanijiqe d SANIATOR
Andasoudoxd Apep g
A UO SIJYJD SANIAIOR
aanesou ay) 2391100
10 dn ayewo) JADD
Jjqissod sa8ned $21qOJoE
st sanianoe  ainssaid 4 1o1eM (yz
spods ynm (Auewson  ‘Surouep  uey) SS9
Jo uoneoidde 3anqrar,g [upjems =) DD
Ay ym Hqu ‘SonseUWAS:S  (a1ow
nq ‘lonuod SAIUUR0 ) sona[ye pue (L1=8
[eamsod jo wuojerd ‘llequdseq  yg=S ILI=I"pE=1)
SSOUDAIIOR[J® 9010 [BIIIOA ‘[reqpuey Jalow %) Kreyuapas
ay © U0 159} ‘sonseuwiA3  pue  ojerdpout (L1=S D)
soystupunp - drydesSoimsod  Funwwims - yg=|N) - piey :§ =D ILI=NFE=0) vL=S aAmde DY (107) e
Suisy onels IADH Od  YBIYIN [=S/€=IDAI Od 89 0= X 4 Apesy 1w omen
(s30am/s4ep)
Ananoe (uru) uonein(| (u) vostredwod  oz1s (;w/3) snejs
SINSaY 159) duEjRy Joad<y, uonen(y  Ausuduj /Kdouanbai| dnoun ojduwreg By INg Xo§ ey
wessoad Suturer |, uonendog Apms




D. ZIVKOVIC, S. KARALEIC, I. ANDELKOVIC, N. AKSOVIC

772

Funjlem
Jo paads
pue Aijenb
Ay “ddueeq
Jo aseaoul
i uo
wesdoxd ayp
Jo douanpul
aanisod y

151 DL
159} S1oquIoy Xeuny

pauadieys ay [, SISI0RX [00d  0L-0S  %09-0F

8/€

Sl

9

25290

(s102)
LWy

N X 2 Lelueyy]

punoj
uaaq J0u
sey doue[eq
aneIs Jo
doueumoRd
2
u1 2UAIJIP
© “0)H Y1 J0J
S)NSAI IR
yumsdnord
yoq
10J 123) 3
Jo paads jo
JuswaAoxdw
e 20}
ay) Jo awn
UonIeaI A
10J D Y} 10]
JuowdAoxduur
JuedLIUSIS
ON

Kjo5es 20ue|Rq
doue[eq OIS
‘s3a1 oy Jo
wopjerd  poads uonoear
pieoq yoIn®) oy Funsa, 0€  QRIPON

8/C

(¢1=u) DD
(z1=u) D9

9FCT0LD

S

Ajanoe e
wixewqns - (107) ‘e
A/ Jo9iqede) 10 aponbey

S)nsay

Ayanoe (urur)
159) ddueeg Joad<y, uonen(  Ansudjup

(sy0am/sAep)
uoneIncy
/Kdouanbau,

(u) vosuedwoo  oz1s

dnoin

odureg

E51%

(/)
INd

smejs
X8  WeH

wesgoxd Sururer |

uonendoy

Apmg




773

The Effects of Physical Activity on the Balance of the Elderly

qdds ayp uo

siuiod Joma)  doueuiopiad
sueowr yorym  [ea1sKyd jo

9siIsgay)  $)s9) Jo A1oneq

puesSwiy uo  Joys e ‘sdn

QWINJAMO[S  PUB)S JIBYD G

510 Ay} U0 wy

awm apoys  Sunjjem paadg 9'GCF STF

€ paredtput (1s10) SILOD L'TTHO Ayyeay

dnoi3 159] 39 auo SAINAIOR Aanoe Aep-auo  (g1=u) D 69F 6'CF Ho%) 9102) '1®

ddoD DA uo Fuipueys  Kjiep Je[nsoy X i Jo uonenfeAy (zz=w) 04 S¢ 9'1L:Dd 1'7¢0d N ddOD-Dd 19 eInyem]

UILIOM

ay) Suowre

PoULIJUOd

ou

Sem des )

AIyMm uow
J1apjo Suowe

douefeq

o1 Auiqe oy 129

PUR UOIXJ)} Y} JO UOIXIJ
reyueld Areyu JLIWIOSI
NjOAJRWIXBW  :1$9) yI3uang

uIMIRQ (sp¢) uado Aanoe 9'CF
uonoauuod  $akd 391 duo Ajrep v'zTd
JueoyIuSls  uo ulpuelg  UOIEAIdAI JO[aA9] se=d €F1Ld STF (9102)
A[eonsnels v 1150 dduejeg  ANSUdUT MO X APV 8 =N 8L SFEL'N CECN AN AQEdaH [ 10 ewy
(s00m/5K€D)
Ananoe (uru) uoneIng (u) uosuredwoo  az1s (Jwu/3y) smejs
SISy 159 QdueRY JoadKy, uonen(y  Ansudup /Kouanbaur. dnoin ojdwesg By INg pEIN yesyq

wegoid Suiuel ], uonendo Apmg




D. ZIVKOVIC, S. KARALEIC, I. ANDELKOVIC, N. AKSOVIC

774

sdnoi3

uIMIq
So|qeLIeA
ay jo Aue SISI0IAXD
ur SOQUARYIP aAnugoo
edIuSIS ‘dnos3 SHvF
mnoym puooag yT'LT
sdnoi3 yroq weasosd LaLa
10J ddue[Rq UI 159} SI0qUIOY Sururen S0’S
JudwaAoxduw 9¢-dS aouejeq (91=1) 4 299 (L102)
JROYIuSIS v avd ‘sdnos ylog ¢y dpeIdpo Y (8=u) W T SFH9 SLELS /W ApedH (e 10 1dRUIg
Ayoeded
[euonouny
pue
9010 douR[Eq
pue amod
Jposnuu 10§
JUSWDINSLIW
[BU Oy IB SO PASO[O Sakd  ddur[eq (9102) 'I®
synsaraoneq  ‘uuopeide 1oy Sururen (1z=u) DD S X AAIOE 13 BIRIOA
PaAdIyoR H UO 153} ddUBlRy ynoIy 0§ QeIOpoN [ (1 =u)Dg S€  E€LFIC69 d  Ajeorsdyq  eznog ap
palou 21om
WBSIIUBIS sieq
Ajeansne)s aumIpaw pue aseasip
ou 150} 98eIS-IN0,]  SpUBq JNSE[d [e19[aYs (9102)
QUM [PIYM S 159} 00) YIIM SISIOIIXD dJeIapow (1p=u) -o[nosnu ‘ese
wawroidwy % dpy pawnf,  ‘Subjjem 0¢ MO /S (TI=WN 39 9FIL X A/ doIy)  Diseq 1eqar]
(s00m/sKep)
Ananoe (uru) uonen(] (u) uostredwod  az1s (Lw/3y) snejs
S)NSY 159) Qduefeg Joad<y, uonean(]  Ausuduj /Kouanbau | dnoin ajduweg By r=>E Xo§ yleaH
wes01d Sutuer ], uonendog Apmg




775

The Effects of Physical Activity on the Balance of the Elderly

sdnois
poqjo
syuedionmed
Uy
J10j ured pue
Qoue|eq oY)
Ul DU
ou s a1y,

Suiuren o
1891 VA Andasondoig
189) DL wesdoxd
159) S1aquIoy snenby 09  QIeIOPON

cl/e

(0z=u) 2O9
(0z=u) 199

U4

$9-S¢

eld (L102)
3saqo Jd [eAwoaqrj e e eioN

wrersoxd
pajejdwos
gy soye
syjuowt 7|
pue ¢ 1oye s
JUSWRINSLAW
i
1€ PAULIJUOd
10U 1M
V.| 1e[n3a1 jo
aseanoul Ay
uo wesSoxd
Sururen
oueeq
oom-T|
B uImojjoy
paureiqo
s)nsal
QAINSO]

REIENIETERRT
pue
39 2uo Jowopad
uo uipueg B PIMvd Sy rIPON

cl/g

(0g=u) DD
(ze=u) o4
(67=u) 199

16

PSFICL

TYErST

£5%)

v sis (L100)
SvT0d A/ 010dodsO e 19 uiyoq

S)nsay

Aianoe (uru)
159) ddue[Ry] Jjo adK, uonem(] Ansudup

(s0am/sKep)
uonen(]
/Kouanbai,

(u) uostredwod
dnoin)

az1s
ojdureg

By

(Jwu/3y) snels
ING XS yeay

wesSoxd Sururer |

uonendog

Apmg




776

Results

Balance test

Type of

Duration

(min)

Training program

Intensity

Frequency/

Group
comparison (1)

Sample

Population
BMI Age
(kg/m:)

Sex

Health

Study

activity

Duration
(days/weeks)

size

status

An
improvement

BBS
ODI

Joint

movement

70

Moderate

2/13

92

68.07
EG 67.32

M/F EG:34.33

Healthy

Patti et al.

EG
(n=49;

CG:30.49

(2017)

in the balance

exercises,

+6.39
CG 68.93

skills and
decrease in

cardio

exercises,
proprioceptiv

=23/F=26)

M

the
perception of

(n=43;

¢ exercises,
coordination-

=19/F=24)

M

pain for the

EG

eyes-arms,
eyes-legs

Legend: M-Male; F-Female; EG-Experimental Group; CG-Control Group; WG-Walkin Group; PSA-Physical and Sporting Activities; PA-Physical Activity; COPD-Chronic

Obstructive Pulmonary Disease; HRmax- Maximum Heart Rate; TC-Tai Chi; RTE-Resistance Training Exercise; WBV-Whole Body Vibration; RE-Routine Exercise
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Influence based on gender

Ema et al. (2016) tried to determine the
relations between the power of the foot flexors and
body balance on a mixed sample of participants.
Due to the assumption that these two elements are
of critical significance for avoiding falls, the
strength of the foot flexors was measured with a
dynamometer, equipped with a torque transducer
(TD200, Cubota Corporation Japan). The used
balance test was standing on one leg with eyes
open, on a platform, for 30 s. The thickness of the
triceps was measured by ultrasonography, with a 60
mm linear probe. After measuring the power of the
plantar flexors and body balance, the participants
were subjected to eight weeks of treatment for the
evaluation of routine daily activities, with the
obligatory use of a tri-axial accelerometer. The
study shows that there is a statistically significant
connection between maximal voluntary plantar
flexion and the balancing ability among elderly
men, while this has not been confirmed for elderly
women. Sinaei et al. (2017), after four weeks of
training, obtained a statistically significant
improvement in the performance of balance and
some factors of quality of life for both groups.
There was no statistically significant difference in
any of the variables between the groups.

Influence based on lifestyle

Changes which contribute to the decrease in the
balance of the elderly are the lack of PA, as the
main factor, and then the lifestyle of individuals.
The maintenance and increase in muscle power,
endurance and dynamic balance are important
elements for quality of life and functional
independence of the elderly. Gauchard et al. (2003)
analyzed the influence of proprioceptive physical
activities (yoga and soft gymnastics) and bioenergy
PA (running, swimming and cycling) on the
afferent visual pathway and the various parameters
for the regulation of static balance., An evaluation
of static balance and the afferent visual pathway
was carried out on a healthy active population with
an average age of 74, using a static posturo-graphic
test on a vertical force platform fitted with4
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pressure gauges. The conclusion is that proprioceptive exercise had the best effect on the
regulation of balance and precision. Bioenergetic activity improves postural control only for the
simpler postural tasks, while for more difficult tasks, it does not, which points to the smaller
development of the neuro-sensitive proprioceptive input threshold for this type of activity,
probably due to the greater contribution of the afferent visual pathway. Appel et al. (2012),
during a ten-week experimental treatment in which two groups of participants took part,
attempted to determine a method for the improvement of balance among the elderly. The aim of
the research was to evaluate a Pilates program of body balance (the first group) under
supervision, with the use of non-specific physical activities (the second group). The completed
tests included tests of balance, prior and after the experiment, for all the participants. The
research results indicate that for the group of participants belonging to the second group
(control group) no improvement in balance occurred, while the first group, which took part in a
Pilates program twice a week over a period of ten weeks, achieved a significantly better
improvement in the ability to maintain body balance. By using a circuit training for balance, de
Souza Moreira et al. (2016) attempted to prove that this type of exercise has a positive effect on
physical functionality, autonomy and health. The experimental treatment lasted for a period of
12 weeks, with two training sessions a week for a duration of 50 min. The circuit training for
balance included 10 min. of warm-up and stretching, 30 min of active exercise in pairs with
modifications which increase the level of difficulty every three weeks, and 10 min of cool
down. The research results indicate that the members of the experimental group improved their
muscle power and force, balance and functional capacities. This study shows a positive
influence on the use of this program on the improvement of socialization, functional abilities
and the easier performance of daily activities. That there is a connection between balance
instability, which increases with aging, and participation in physical and sports activities during
one’s life, is the conclusion reached by the Perrin et al. (1999). Individuals who took part in
physical and sporting activities (PSA) when they were young scored worse results than
individuals who started taking part in PSA in their later years. This result supports the theory
that taking part in PSA reduces the risk of falls and injury among the elderly, which at that age
could have catastrophic consequences. The authors concluded that regular PA programs could
contribute to the improvement and maintenance of postural control and the performance of
daily activities (Daniel, 2010; Maitre et al., 2015). That aquatic balance training (ABT) and
physical fitness are effective in the improvement of dynamic balance of inactive elderly
individuals was concluded by Sarvestani et al. (2012), who recommended ABT due to greater
safety from injury (Dehkordi et al. 2012; Khanjari & Ameri, 2015). By using a standardized
program of physical exercise on the floor, with the aim of improving joint mobility and
strengthening the lumbar region and the lower extremities, the authors of the program achieved
better improvement of balance skills and perception of pain among the members of the EG.
Confirmation of the results was evaluated using the Berg Balance Scale (BBS) and Oswestry
Disability Index (ODI). This study shows that a standardized thirteen-week exercise program,
based on the increase in joint mobility, cardiovascular exercise, strengthening the stability of the
pelvic region and proprioceptive exercise can improve balance skills and decrease in the
perception of pain (Patti et al., 2017).
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Influence based on health status

The effects of an exercise program of low moderate intensity, focused on the increase in
power, endurance, mobility and a decrease in the falls among elderly men with specific risk
factors for falls (weakness of the legs, impaired movement or balance, previous falls, etc.) is the
subject matter of the study carried out by Rubenstein et al. (2000). A group of men, average age
74 were included in an exercise program for a duration of 90 min, three times a week, with the
aim of increasing power and endurance and improvement of mobility and balance. The
experimental group showed a significant improvement in the domain of endurance and mobility
and significantly fewer falls (6 to 16.2) compared to the control group. These findings indicate
the positive influence of exercise on power, endurance, mobility and balance, as well as a
decrease in the rate of falls through an adjustable level of PA. For individuals with chronic
musculoskeletal conditions, Lebar Basic¢ et al. (2016) used the Four-Stage Balance and Timed
Up & Go tests to evaluate static and dynamic balance at the beginning and end of a four-week
program, for a duration of 5 days for30 min a week. After physio-therapy group exercises with
an emphasis on balance exercises, we obtained positive results regarding an improvement of
balance and decreased number of falls, but without statistical significance. The
recommendation of the authors is a longer program with an addition of activities which
provided positive results (Tai Chi, aquatic, etc.). Testing the power of the legs using a
dynamometer and the Up & Go functional test, also tested the power and dynamic balance of
older (63 years) mentally challenged individuals with Down syndrome. The same process was
repeated after a six-month exercise program with a dynamic of three-times a week for a
duration of 10-15 min at the beginning of the program, to at most 45 min. at the end of the
program. The results indicate a significant increase in the isokinetic power of the flexors and
extensors of the knee joint and a significant improvement in dynamic balance. That a program
based on walking on a treadmill can contribute to the improvement of quality of life and ensure
the functional motor independence of the elderly with Down syndrome is the conclusion of the
authors who carried out these experimental studies (Carmeli et al., 2002). The longitudinal
study of Madureira et al. (2007) showed that a balance training program is effective for the
improvement of functional and static balance, mobility and frequency of falls among elderly
women with osteoporosis (Dohrn et al., 2017). Iwakura et al. (2016), dealt with the relation
between balance and PA among the elderly with chronic COPD. A sample of 22 participants
with COPD and 13 healthy participants (control group), average age 72+6.5 was included in an
evaluation of the status of balance using a battery of tests. The analysis of the difference
between the groups indicated that the differences, indicated by the tests of PA, are large and
statistically significant, while the tests for the evaluation of balance showed minimal differences
which were not statistically significant. The conclusion is that the deficit in balance is
independently connected to the physical inactivity. The authors of this study attempted to
determine the effects of age and the level of PA on some functional fitness parameters, among
the population of the elderly. The evaluation of functional fitness included BMI, lower body
strength, dynamic balance and aerobic endurance. The research results indicate that younger
senior citizens have a significantly lower level of BMI, but their parameters of lower body
strength, dynamic balance and aerobic endurance are significantly better than those of older
seniors. The experiment showed that PA among younger senior citizens influences the status of
BMI, while this was not the case among older senior citizens (Tuna et al., 2009).
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CONCLUSION

Based on the obtained results, we can conclude that the results of the current research
confirm the positive effect of physical activities on balance among the elderly. It has been
proven that a standardized program consisting of several weeks of exercise based on the
increase of joint mobility, cardiovascular exercise, strengthening the stability of the pelvic
region and proprioceptive exercise can improve balance skills and reduce the perception
of pain. Studies prove that a continued and long-term training program is the only way to
achieve a higher level of physical functions, performance of balance, and speed of
walking, and that generally a higher quality of life can be achieved for longer periods of
time. For the elderly with specific risk factors for falls, the recommendation is that they
participate in aquatic programs which include exercises for the improvement of balance
and for strengthening of the lower extremities.
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EFEKTI FIZICKE AKTIVNOSTI NA RAVNOTEZU
STARIH OSOBA

Svakodnevna fizicka aktivnost je neophodna za kvalitetan nacin Zivota kod starijih osoba.
Obicno se desava da se sa godinama kod starijih ljudi smanjuje obim vezbanja a to moze imati
negativne posledice po njihovo zdravlje. Vrlo je bitno da se naglasi da ako zdravstveni rezultati
omogucavaju nikada nije kasno da se kerne sa programiranim treninzima i fizickim vezbanjem. Uz
nadzor, mogucnost od povrede je dosta manja. Predmet istraZivanja predstavljaju studije
publikovane u periodu od 2000 do 2016, fokusirane na efekte fizicke aktivnosti na ravnotezu osoba
starijih od 60 godina. Cilj ovod pregleda je prikulljanje odgovarajuce literature o fizickoj
aktivnosti, kao i da pojasni da li postoje efekti fizicke aktivnosti na ravnotezu starih osoba. U
sistemastkom pregledu ukljuceno je 24 istrazivanja. Rezultati ove studije potvrduju pozitivan efekat
fizickih aktivnosti na ravnotezu kod starih osoba. Dokazano je da standardizovan program
viSenedeljnog vezbanja, baziran na poveéanju mobilnosti zglobova, kardiovaskularnom vezbanju,
Jjacanju stabilnosti karlicnog pojasa i proprioceptivnog vezbanja moze poboljstai balansne vestine
i smanjiti percepciju bola. Za starije osobe sa specificnim faktorom rizika od pada, preporuka je
vezbanje u bazenima uz program vezbi za poboljSanje ravnoteze i jacanje donjih ekstremiteta.

Kljuéne reci: fizicka aktivnost, efekti, balans, aquatic program, stare osobe, balans testovi



