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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.
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reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: This study assessed the effectiveness of a six-
week balance exercise program on balance parameters and fall
frequency in geriatric patients with frailty syndrome.

Methodology: This randomized prospective study evaluated
a total of 216 patients after referral to a physical medicine and
rehabilitation outpatient clinic. Participants were divided into
group 1 (flexibility exercises) and group 2 (balance exercises,
including kinesthetic ability trainer [KAT] balance exercises,
and flexibility exercises). Both groups performed exercises five
days per week for six weeks. Balance assessments included
the Berg Balance Scale and time-up-and-go test to evaluate
dynamic and functional balance, while the one-leg stand test
and KAT 4000 static balance test were done to evaluate static
balance.

Results: Frailty was observed in 37 patients (17.12%). Patients
without frailty syndrome initially performed significantly better
(p <0.001). Group 2 demonstrated statistically significant
improvements after six weeks (p <0.05).

Conclusion: Long-term exercise programs improve balance
parameters and exercise performance in older adults with frailty.

Key words. Frail elderly, postural balance, exercise, falls.

Abbreviations. ACSM: American College of Sports Medicine;
BBS: Berg Balance Scale; BDI: Beck Depression Inventory;
KAT: Kinesthetic Ability Trainer; SLS: The single-leg stance;
TUG: The timed up go.

Introduction.

Frailty syndrome, affecting 7-23% of individuals over 65, is
a chronic condition characterized by increased vulnerability to
stressors [1]. These include falls, balance problems, fractures,
disabilities, comorbid conditions, higher healthcare costs, and
even premature death [2]. Common markers of frailty include
age-related reductions in body mass, strength, endurance,
balance, walking performance, and activity levels. The clinical
presence of multiple components confirms frailty status [3].

Frailty disproportionately affects women and becomes more
prevalent with age [2,4]. Key symptoms include weight loss,
fatigue, low activity levels, weakness, and slow walking speed
[2]. Recent studies have explored the varying frequency of
frailty across diverse populations and situations, with a focus
on identifying modifiable risk factors for prevention or delay.

Four main intervention types target improved health and
resilience in vulnerable individuals: exercise, diet regulation,
multifaceted intervention, and personalized geriatric care
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models. Given the multifactorial nature of frailty’s causes,
various combinations of interventions have been tested,
including exercise, behavioral therapy, nutrition, and cognitive
training. Many exercise programs focus on flexibility, balance,
resistance, and endurance training [2,9].

Frailty syndrome first gained recognition and validation in
epidemiological studies: the Cardiovascular Health Study
established it as a syndrome, while the Canadian Study of
Health and Aging developed a risk index for its identification.
These studies aimed to characterize the frailty’s features and
natural history, identify associated outcomes and underlying
physiological mechanisms, and assess the biological plausibility
of frailty as a distinct syndrome [2,5]. Five core components
emerged as crucial for defining frailty: weight loss, reduced
muscle strength or weakness, slow walking speed, exhaustion,
and low activity levels [2]. While extensive research has
explored frailty, the specific dynamics of fall frequency and
balance in this population remain under investigated.

Balance relies heavily on the postural control system,
encompassing functions of the motor, sensory, and nervous
system [6]. As we age, our sway increases, even in basic postural
tasks, leading older adults to exhibit greater sway than younger
individuals [7]. Impaired balance directly translates to a higher
risk of falls, making them more prevalent in older adults.

Sarcopenia, the loss of muscle mass, stands as the key
pathophysiological mechanism underlying frailty, driven by
biological aging. Additional disease states, such as malnutrition,
immobility, anemia, obesity, cancer, and cardiovascular disease,
can further accelerate the morbidity and mortality, associated
with frailty syndrome [8].

There have been studies, examining the definitions of frailty
syndrome and cardiac capacity in older adults [9,10]. These
showed that balance exercises positively affected the balancing
ability of older adults. However, there have been no previous
studies, that monitored the effectiveness of balance exercises
in frail patients. There is no consensus, regarding the optimal
duration of balance exercises. In addition, it is important to raise
awareness of balance problems and the risk of falling among
older adults with frailty syndrome. Therefore, this study aimed
to evaluate the effects of a six-week balance exercise program
on the balance parameters and fall frequency in geriatric
patients with frailty syndrome. It was hypothesized that the
improvement in the balance parameters of patients with frailty
syndrome would improve less than those of the control group
after six weeks of balance exercises.
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Materials and Methods.

The study included 216 elderly individuals (age >65), who
applied to the physical therapy and rehabilitation outpatient
clinic between January to December 2016. All volunteers were
evaluated for the presence of frailty syndrome based on the Fried
criteria [11]. Volunteers, who were at least 65 years old, were
included in the study. Patients with deficiencies in vitamin B12,
25-hydroxy-vitamin D, and folate; those with diabetes mellitus,
neurological diseases, eye and internal ear pathologies, previous
knee or hip surgeries, chronic arthritis, or rheumatoid diseases;
as well as those, admitted for physical therapy and/or an exercise
program for their pain within the previous year, were excluded.
Patients with advanced cardiovascular and lung pathologies and
those with uncontrolled hypertension or hypotension were also
excluded since such conditions affected balance measurements
and exercise performance.

The participants were randomly assigned to the two groups,
based on their patient record numbers, by a colleague, who was
not directly involved in the recruitment or evaluation process.

Group 1 and Group 2 went through balance exercises, dynamic
and static balance training with a Sports Kinesthetic Ability
Trainer (KAT) 4000 device (SportKAT LLC., Fallbrook, CA.,
USA), and flexibility exercises.

Two individuals, who were blinded to the groups, performed
the evaluations at baseline and the end of the six-week exercise
program. Patients, who had been using antidepressants or anti-
epileptic drugs for more than three months in both groups, were
allowed to continue taking their medications, but no new drugs
other than paracetamol were permitted during the study. This
research was conducted in accordance with the Declaration
of Helsinki, and it was approved by the Research Committee.
All patients and the University School of Medicine provided
written informed consent. The registration number for this study
is 31032015-4.

Balance exercises: Group 1 and Group 2 went through the
low-level balance exercises, recommended by the American
College of Sports Medicine (ACSM). These exercises are
not strenuous and may be performed alone [12]. The ACSM
recommendations included the following activities: postures
that gradually reduce the base of support (two-legged stand,
semi-tandem stand, tandem stand, or one-legged stand),
dynamic movements that disturb the center of gravity (tandem
walk or circle turns), exercises that stress the postural muscle
groups (heel or toe stands), and exercises that reduce sensory
input (standing with one’s eyes closed) [12]. Training was
provided by an experienced physiotherapist for six weeks (20
min per session and five days a week).

KAT balance training: Group 1 and Group 2 also had five
minutes of static and five minutes of dynamic balance training
with the KAT device thrice weekly during the program.

Flexibility exercises: Active static flexion exercises were
prescribed to the eight large muscle groups. There were three
60-second stretching repetitions for the neck, back, lower back,
biceps, triceps, gluteal, iliopsoas, quadriceps femoris, hamstring,
and gastrosoleus muscle groups [13]. Ten minutes of walking
in place was also recommended as a warm-up for stretching
exercises. Group 1 and Group 2 performed flexibility exercises
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under the physiotherapist’s supervision during the program.
The order and manner of performing the exercises were visually
explained to the participants using illustrated exercise forms.

Patient attendance was monitored by the physiotherapist, and
all patients received a weekly telephone call to ensure that they
achieved the required attendance of 80% (at least four days a
week).

The patients’ sociodemographic data (i.e., age, sex, body mass
index, education level, working status, and antidepressant or
antiepileptic drug usage) were recorded.

To establish a fall history, the patients were interviewed
regarding the number of times they had fallen in the preceding
year. Falling was defined as unintentionally coming to rest on the
ground, floor, or other lower levels with or without an injury [14].

The Berg Balance Scale (BBS) was used to assess functional
balance, a widely used parameter in rehabilitation [15]. It
consisted of 14 items, particularly static balance measurements
(e.g., standing unsupported, single leg stance [SLS]), dynamic
balance, and functional assessment during commonly performed
daily activities, including reaching forward, standing up from a
sitting position, and retrieving objects from the floor [16]. A
five-point scoring scale with a maximum score of 56 points was
used. The validity and reliability of the Turkish version of the
BBS were proven by Sahin et al. [17].

The timed up-go (TUG) test is a practical equipment-free
assessment tool for mobility [18]. To start, the participant sits
on a chair, stands up with the “Start” command, walks to a
marked place 3 meters ahead, returns, and sits down on the chair
again. The elapsed time is then recorded. Scores of more than 20
s indicate the need for a walking aid and training, while scores
of 30 s or more indicate a tendency to fall [19,20].

Dynamic and static balance were evaluated using a KAT
device. The device has a movable platform and a tilt sensor,
connected to a computer. For both static and dynamic balance
tests, the patients were asked to stand barefoot on the platform.
A computer screen was positioned directly in front of the
participants to provide concurrent biofeedback on their position.
Each test lasted 30 s and was repeated thrice. The highest score
was accepted as the final score. Higher scores indicated poor
balance [21].

The Hendrich II Fall Risk model was used to evaluate the
fall risk. It included risk factors, such as confusion (4 points),
depression (2 points), changes at discharge (1 point), vertigo (1
point), male sex (1 point), use of antiepileptics (2 points) and
benzodiazepines (1 point), and the standing up and walking test
(8 points). The maximum score was 20, and a total score of 5
or greater signified a higher risk for falls [22]. The validity and
reliability of the Turkish version of the scale were previously
verified [23].

The SLS test assesses balance and static standing ability. It
is an inexpensive, time-consuming, and easy test, that can be
performed without special equipment. The patient was asked to
safely stand on one foot while raising the other. Values below 10
s indicated a balance disorder, while values below 5 s indicated
a risk of falling [24].

The quality of life was measured by the Turkish version of
The Nottingham Health Profile [25]. It was designed to give



a brief indication of perceived physical, social, and emotional
health problems. The newest version consisted of 38 items,
answerable by “Yes” or “No”. The total scores of each patient
were calculated [26].

The Beck Depression Inventory (BDI) was used to assess
the depression level [27]. The BDI evaluated 21 symptoms of
depression. Among these items, there were 15 items on emotion,
four on behavioral changes, and six on somatic symptoms. Each
symptom was rated on a four-point intensity scale, and the total
score ranged between 0 to 63. Higher scores indicated more
severe depression. The validity and reliability of the Turkish
version were verified by Hisli et al. [28].

The PASW Statistics version 18.0 for Windows software
program (SPSS, Inc., Chicago, IL, USA) was used for
all statistical analyses in this study. The mean values and
frequencies of the parameters were assessed using descriptive
statistics, and the normality of the variables was analyzed via
the Kolmogorov-Smirnov test. An independent samples t-test
(for parametric variables) and the Mann-Whitney U test (for
nonparametric variables) were used for group comparisons, and
the differences were assessed before and after treatment. A p
value of <0.05 was considered to be statistically significant. The
number of people to be included in the study to achieve a power
of 90% with type 1 error of 5% and type 2 error of 10% was
determined by calculating the sample size, using the G* power
program.

Results.

A total of 57 patients completed the six-week exercise
program. Seven patients in the balance exercise group and four
in the control group dropped out of the study. Among those
who dropped out, three quit for personal reasons. Another
three did not exercise for up to 20% of the exercise period,
while another three were lost to follow-up. The remaining two
individuals complained of leg and back pains during exercise
and thus no longer wanted to participate. The allocation and
randomization process are shown in Figure 1. There were no
significant differences between Groups 1 and 2 with respect
to the sociodemographic characteristics during the baseline
measurements (p >0.05). The results are shown in Table 1.

Upon comparing the baseline clinical variables of the two
groups, a significant statistical difference, in favor of Group 2,
was observed in the BBS scores (p=0.02). The results are shown
in Table 2. In Group 2, statistically significant improvements
were observed in all parameters in the sixth week (p <0.05).
However, no improvements were observed in Group 1 (p >0.05)
in the sixth week. Meanwhile, significant differences were
observed in all balance parameters of Group 2. The results are
shown in Table 3.

Discussion.

In the present study, the frailty syndrome group had lower BBS,
TUQG, standing on one leg test and KAT 4000 static balance

[ Enrollment ]

Assessed for eligibility (n=216)

Excluded (n=147)

+ Not meeting inclusion criteria (n=147)
> Frailty syndrome was detected in 37
patients

‘ Randomized (n= 69) ‘

l

Balance Group (n=37)

+Received allocated intervention (n= 32)

+Did not receive allocated intervention (give
reasons) (n=5)

Personal reasons: 2

Did not exercise forup to 20% of the exercise
period: 2

Complained of leg and back pain while
exercising: 1

Allocation
¥ Y

Control Group (n=32)

+Received allocated intervention (n=29)

+Did not receive allocated intervention (give
reasons) (n=4)

Personal reasons: 1

Did not exercise forup to 20% of the exercise
period: 2

Complained of leg and back pain while
exercising: 1

1 1

Lost to follow-up (Could not be reached) (n= 2)

Lost to follow-up (Could not be reached) (n=1)

| |

Analysed (n= 30)

Analysed (n= 28)

Figure 1. Allocation and randomization process.
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Table 1. Comparison of Sociodemographic Characteristics of Group 1 and Group 2.
Group 2 (n=28)

Group 1 (n=30) Mean+SD Mean-SD ]
76.03+£7.64 74.25+6.84
Age (years) 77.50 (65-88) 74.50 (65-91) O
Gender (%) Female 22 (%73.3) 19 (%67.9)
Male 8 (%26.7) 9 (%32.1) 0.64
28.64+5.02 27.22+4.97
A i) 26.36 (21.87-39.35) 26.03 (18.87-39.26) iz
Education (%) Primary school 18 (%60) 12 (%42.9)
Secondary school 3 (%10) 4 (%14.3)
High school 7 (%23.3) 6 (%21.4)
University 2 (%6.7) 6 (%21.4) 0.34
Profession (%) Not working 12 (%40.0) 5(%17.9)
Retired 17 (%56.7) 19 (%67.9)
Working 1 (%3.3) 4 (%14.3) 0.09
. 16.36+10.26 16.00+6.73
250H Vit-D (ng/ml) 1450 (3.47) 14(5.31) 0.77
(SD: Standard Deviation, BMI: Body Mass Index)
Table 2. Comparison of baseline balance and fall parameters between groups.
Group 1 (n=30) Group 2 (n=30)
Mean+SD Mean+SD P
19.2+5.68 43.03 £3.03 "
BBS 19 (4-33) 44 (34-56) 0.000
2.03 £1.58 0.75+0.88 «
Number of falls 2 (0-5) 0.5 (0-3) 0.02
. 1111.90+324.77 629.25+£114.77 "
KATstatic 1076 (210-1800) 640 (105-810) 0.000
. 8.06+2.62 3.46+1.31 "
Hendrick II FRA 8 (3-13) 3(0-7) 0.000
38.40+10.27 20.42+4.84 .
TuG 36.50 (20-59) 19 (8-26) 0.000
2.23+£2.67 16.64+11.37 5
LS 1 (0-9) 17 (10-50) UL
NHP 545.814238.65 178.18 + 151.86 0.000
BDI 14.52+16.92 10.87+£3.25 0.000

(SD: Standard Deviation, BBS: Berg Balance Scale, TUG: Timed up go, SLS: Single leg stance, NHP: Hendrick Il FRA: Hendrich II Fall Risk,
Nottingham Health Profile, BDI: Beck Depression Inventory)

Table 3. Changes in clinical parameters in Group 1 and Group 2 after 6 weeks of exercise program.

Group 1 (n=) P Group 2 (n=) ] p
Mean SD (Group 1 BT- Mean SD (Group 2 (Group 1-2
Min-Max AT) Min-Max BT-AT) AT)
21.20£3.75 55.03 £0.63

BBS 20 (8-39) 0,345 55 (47-56) 0,02 0,000

. 989.60+253.67 329.25£114.77
KAT Static 889(198-1654) 0,245 340 (105-510) 0,01 0.017
. 7.12+1.43 1.46+1.31

Hendrick IT FRA 7 (2-12) 0,198 1 (0-6) 0,000 0,000
29.31+9.47 14.42+4.84

TUG 27.50 (19-55) 0,154 13 (8-26) 0,02 0,000
4.11+1.57 26.64+11.37

SLS 3(1-10) 0,332 30 (10-50) 0,000 0,000

NHP 487.67+ 298.54 0,456 66.45 £35.43 0,001 0,000

BDI 13.62+15.62 0,238 7.0£1.9 0,000 0,000

(SD: Standard Deviation, BT: Before Treatment, AT: After Treatment, BBS: Berg Balance Scale, TUG: Timed up go, SLS: Single leg stance, NHP:
Hendrick Il FRA: Hendrich Il Fall Risk, Nottingham Health Profile, BDI: Beck Depression Inventory).
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measurements in the control group. In addition, the frequency of
falls over the past year was higher among the frailty syndrome
patients. When the balance parameters of the frailty syndrome
group and the control group were examined after the six-week
balance exercise program, improvements were found in all
balance parameters of the control group, especially in the KAT
4000 static balance test and BBS measurements.

In the multi-center study, conducted by S. Eyigor et al. in
2015, which included 1126 older adult people, the percentage
of frail older adults was reportedly 39.2% [29]. Fried and
Frail frailty scales were used in the study by Sibel Akin et al.,
which included 906 older adult people in 2015. According to
the Fried fragility scale, the percentage of frail older adults was
27.8% [30]. In the study by Sedat Ozdemir et al., wherein 399
elderly individuals were included in 2017, the percentage of
frail older adults was 65.5%, based on the cardiovascular health
study frailty index [31]. In the study published by Jair Almeida
Carneiro et al., wherein 360 older adult people in Brazil were
included in 2015, the Edmonton Vulnerability Scale was used,
and the percentage of frail older adults was 47.2% [32]. In a
study by Buchmann et al. at the University of Berlin, Germany
in 2019, the percentage of frail and pre-fragile among 1486
older individuals was 31.9%. Conversely, the percentage of
non-fragile older adults was 68.1% [33]. In the present study,
the percentage of frail individuals was 17.12 % according to the
Fried criteria. In comparison to the other studies [29-31], the
fragility rates were lower than those, obtained by other studies
in Turkey [29-31]. These variations were possibly due to the
different methods, used to determine frailty, the region where
the study was conducted, and the development of the research
center in terms of health. Moreover, the studies were conducted
in different years.

Balance pertains to the postural adjustments, that maintain
the center of gravity on the support surface at rest and during
activity. As a result of the age-related changes in the vestibular,
visual, and somatosensory systems, which effectively provide
postural control and balance, the balancing capability of older
individuals is impaired. This decline has been associated with
reductions in cognitive, behavioral, and executive functions
[34]. Frailty syndrome is a multifaceted syndrome with
physical, psychological-cognitive, and social aspects [35].
Many studies mentioned the beneficial effects of mobilization
therapy on preserving health status and addressing fragility
among elderly patients [36]. However, the relationship between
balance therapy and fall prevention has not been investigated.
Most of the previous studies aimed to prevent falls. Fragility
is also characterized by an increased risk of falls and fractures.
Balancing and walking problems as well as limited mobility
are two determining factors for falls [37]. There have been few
studies on the role of balance exercises in the management of
older adults with frailty syndrome. Based on the present study,
performing balance exercises effectively reduced the frequency
of falls in individuals with frailty syndrome.

The balance parameters of frailty syndrome patients did not
improve after a six-week exercise program. Multiple studies
have documented improvements in balance among older
patients, following a balance exercise program [7,38]. However,
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the presence of frailty syndrome among these individuals was
not determined. Therefore, it is important to diagnose these
patients during the pre-frailty stage and initiate appropriate
treatment programs, and balance exercise studies.

This study was limited because a balance device was not
used, and the balance exercise treatment regimen was capped
at six weeks. Thus, the long-term effects of balance exercises
were not evaluated, and only the short-term results of the
training were described. Moreover, since there was no follow-
up evaluation period, the long-term results of the training were
not determined. Further studies, examining long-term effects,
should be considered because a six-week exercise program may
be insufficient to fully assess balance.

Conclusion.

The present study showed that balance disorders contribute to
the disease picture in older adult patients with frailty. Moreover,
frail patients experience a more severe type of balance disorder,
compared to the normal population. After the six-week balance
exercise program, the balance parameters of the patients with
frailty syndrome did not improve. This hypothesis needs to be
investigated in further clinical studies with a larger number
of patients. The study showed the importance of selecting
an appropriate duration for balance-oriented rehabilitation
practices among older adult patients with frailty syndrome.
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