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Sazetak

Uvod. Specifi¢na karakteristika starijih osoba je njiho-
va krhost /ili fragilnost. Zbog rasprostranjenosti, fragilnost je
potrebno shvatiti kao prioritet javnog zdravlja.

Cilj rada. Ispitati povezanost funkcionalnih i antropo-
metrijskih parametara sa fragilno$¢u kod osoba starosti preko
65 godina.

Metod. Istrazivanje je dizajnirano kao studija preseka
i obuhvatilo je 446 starijih lica. Kao instrumenti istrazivanja
koris¢eni su opsti upitnik, za procjenu funkcionalnog statusa
Tinetti test 1 od antropometrijskih parametara obim nadlaktice
i obim srednje cirkumferencije potkoljenice. Od statistickih
testova koristili smo ¥ test, a Pirsonova (Pearson) korelacij-
ska analiza kori$¢ena je za analizu korelacije.

Rezultati. Osobe Zenskog pola su imale losiji funkcio-
nalni status, hod i ravnotezu u odnosu na osobe muskog pola
(x>=4,125; p<0,127). Uoceno je da su ispitanici muskog pola
imali vece vrijednosti obima nadlaktice (26,96+ 3,44) u od-
nosu na zenski pol, dok su osobe zenskog pola imale vece vri-
jednosti obima srednje cirkumferencije potkoljenice (32,66+
6,29).Analizirajuéi povezanost antropometrijskih mjerenja sa
ukupnim skorom Tinetti testa i u odnosu na pol ispitanika,
uoceno je da izmedu parametara.postoji korelaciona analiza

Zakljucak. Visok procenat ispitanika starijih od 65 go-
dina ima lo§ funkcionalni status, kao i niZe vrijednosti an-
tropometrijskih markera, Sto ukazuje na to da oni mogu biti
potencijalni faktori rizika za nastanak fragilnosti kod osoba
strarijeg zivotnog doba.

Kljuéne rijeci. Stare osobe, fragilnost, funkcionalni
status, antropometrijski parametri.
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Abstract

Introduction. A specific characteristic of the elderly
is brittleness or fragility, and due to its prevalence, fragility
needs to be understood as a public health priority. The aim of
the study was to examine the association of functional and
anthropometric parameters with fragility in persons over 65
years of age.

Method. The study was designed as a cross-section-
al study and included 446 elderly people. As research in-
struments, a general questionnaire was used to assess the
functional status of the Tinetti test and, of anthropometric
parameters, the circumference of the upper arm and the cir-
cumference of the middle part of the lower leg. We used the
¥2 test and Pearson’s correlation analysis as statistical tests.

Results. Females had poorer functional status, walking,
and balance compared to males (¥2 = 4.125; p <0.127). It
was observed males subjects had higher values of upper arm
circumference (26.96 + 3.44) compared to females, while fe-
males had higher values of the middle circumference of the
lower leg (32.66 + 6.29). Analyzing the correlation of anthro-
pometric measurements with the total score of the Tinetti test
and in relation to subjects’ gender, it was noticed there is a
correlation analysis between the parameters.

Conclusion. A high percentage of people over the age
of 65 have poor functional status, as well as lower values of
anthropometric markers, suggesting that they may be poten-
tial risk factors for the fragility in the elderly.

Keywords. Elderly, fragility, functional status, anthro-
pometric parameters.
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Uvod

Tokom proteklih decenija, starosna struktura stanov-
niStva se mijenja s porastom broja starijih od .65 godina.
Specificna karakteristika starijih osoba je njihova krhkost ili
fragilnost (eng. fragility).. Zbog rasprostranjenosti, fragilnost
je potrebno shvatiti kao prioritet javnog zdravlja, jer ne samo
da negativno utiCe na kvalitet Zivota starijih osoba, ve¢ sa
sobom nosi brojne ekonomske i socijalne posledice. Smatra
se da je fragilnost ili krhkost vrlo ucestala u populaciji starih
osoba i da sa sobom nosi visok rizik od losih zdravstvenih
ishoda, ukljucujuéi povecanu smrtnost, institucionalizaciju,
padove i hospitalizaciju. Stoga je tokom poslednje decenije
poraslo interesovanje u vezi sa ovom temom'. Glavni razlog
je vjerovanje da bi rana identifikacija rizi¢nih faktora mogla
pomo¢i u odlaganju ili sprijecavanju negativnih ishoda krh-
kosti. Uprkos znatnim istrazivanjima, i dalje se vode rasprave
o prirodi, definiciji, prevalenciji i karakteristikama starijih
ljudi u razli¢itim fazama krhkosti® .U oblasti gerijatrije sve
¢esce definiSu krhkost kao bioloski sindrom smanjene rezer-
ve i otpornosti na stresore, $to je rezultat ukupnog opadanja u
viSe fizioloskih sistema, $to dovodi do gore pomenutih losih
ishoda. Iako ga Cesto poistovjecuju sa invalidno$¢u, sindrom
krhkosti moze biti fizioloski predznak i etioloski faktor inva-
lidnosti zbog svojih glavnih karakteristika slabosti, smanjene
izdrzljivosti 1 usporenih performansi®. Kada govorimo o fra-
gilnosti ne mozemo da ne spomenemo sarkopeniju i malnu-
triciju, koje su usko povezane sa ovim sindromom. Mozemo
re¢i da se sarkopenija i fragilnost preklapaju u tri karakteri-
stike: mala miSi¢na snaga, brzina hoda i miSi¢na masa, $to bi
znacilo da su sarkopenija i fragilnost u ovim segmentima po-
dudarne, jer dijele tri iste karakteristike. Prema dosada$njim
istrazivanjima, osoba koja ima sarkopeniju je uvijek fragilna,
ali ne i obavezno. Obrnuto, malnutricija moze biti udruZzena
sa oba ova stanja*.

Fragilnost je povezana s porastom starosnog doba,
ali nije neizbjezna posljedica starenja. Fragilnost postoji
kod priblizno 10% starijih od 65 godina, dok je kod stari-
jih od 85 godina ovaj procenat znatno veci i iznosi izme-
du 25% 1 50%>%78. Veca je u Zena nego u muskaraca, a
preovladuje kod ljudi s nizim obrazovanjem i prihodima, s lo-
$ijim zdravstvenim stanjem, hroniénim bolestima i kod onih
koji imaju losiji funkcionalni status®. Prevalencija fragilnosti
pojavljuje se u svijetu u rasponu od 4% do 59,1%'. Budu¢i
da jos uvijek ne postoji jasna saglasnost za detaljnu procjenu
indikatora fragilnosti niti sarkopenije, daljnja istrazivanja u
ovoj oblasti su hitno potrebna.

Cilj rada
Cilj rada je bio da se ispita povezanost funkcionalnih i

antropometrijskih parametara sa fragilnos¢u kod osoba preko
65 godina starosti.
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Introduction

Over the past decades, the age structure of the popula-
tion has changed with the increase in the number of elderly
people over 65. A specific characteristic of the elderly is
fragility, and due to its prevalence, fragility should be un-
derstood as a priority of public health, because it not only
negatively affects the quality of life of the elderly but also
brings along numerous economic and social consequences. It
is thought fragility is very common in the elderly population
and carries a high risk of poor health outcomes, including
increased mortality, institutionalization, falls, and hospital-
ization. As a result, interest in this topic has grown over the
last decade (1). The main reason is the belief that early iden-
tification of risk factors could help delay or prevent negative
fragility outcomes. Despite considerable research, there is
still debate about the nature, definition, prevalence, and char-
acteristics of older people in different “phases™ of fragility
(2). In the geriatrics domain, fragility is increasingly defined
as a biological syndrome of reduced reserve and resistance
to stressors, which is the result of a cumulative decline in
several physiological systems leading to the above-men-
tioned poor outcomes. Although often equated to a disability,
the fragility syndrome can be a physiological precursor and
etiological factor of disability due to its main characteristics
of weakness, reduced endurance, and slow performance (3).
When talking about fragility, we rarely fail to mention sar-
copenia and malnutrition, which are closely related to this
syndrome. We can freely say sarcopenia and fragility overlap
in three characteristics: low muscle strength, walking speed,
and muscle mass, which would imply sarcopenia and fragil-
ity, in these segments, coincide because they share three of
the same characteristics. According to previous research, a
person with sarcopenia is always fragile, but not necessarily
the other way around, while malnutrition may be associated
with both of these conditions (4).

Fragility correlates with aging but is not its inevitable
consequence. Fragility is present in approximately 10% of
people over the age of 65, while in those over 85 this per-
centage is significantly higher and amounts to between 25%
and 50% (5,6,7,8). It is higher in women than in men and is
prevalent in people with lower education and income, poorer
health, chronic diseases, and those with poorer functional
status (9). The prevalence of fragility occurs worldwide and
ranges from 4 to 59,1% (10). As there is still no clear consen-
sus for a detailed assessment of fragility or sarcopenia indica-
tors, further research in this area is urgently needed.

Objective

The study aimed to examine the association of func-
tional and anthropometric parameters with fragility in per-
sons over 65 years of age.
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Metod
Ispitanici

Studija presjeka je sprovedena kod osoba starijeg Zivot-
nog doba, a uzorak su Cinila 446 ispitanika oba pola. Kriteri-
jum za ukljucivanje u studiju je bila orijentisanost u vreme-
nu, a kriterijumi za iskljucivanje -su bile osobe sa akutnim
oboljenjem, nedavna hospitalizacija, nemoguénost uspostav-
ljanja saradnje, hroni¢na bubrezna insuficijencija, individue
koje su imale prelom kuka, te prisustvo psihickih oboljenja,
demencije, malignih oboljenja, mozdanog udara. Anketiranje
je sprovedeno od strane istrazivaca u domovima zdravlja u
Foci, Rogatici i1 Isto¢énom Sarajevu, u periodu od novembra
2020 do marta 2021. godine. Od svakog ispitanika trazena je
pismena saglasnost za dobrovoljno ucestvovanje u istraziva-
nju. Istrazivanje je sprovedeno u skladu sa Helsinskom dekla-
racijom uz saglasnost Etickog odbora Medicinskog fakulteta
u Foci i Domova zdravlja koji su bili ukljuceni u istrazivanje.

Instrumenti istrazivanja

Standardizovani upitnik koriS¢en je za prikupljanje so-
ciodemografskih podataka o ispitanicima u studiji (pol, doba
ispitanika, obrazovanje, mjesto stanovanja, prihodi, socijalna
aktivnost i integracija, druzenje, hobi, koris¢enje pomagala
za mobilnost).

Tinetti upitnik za procjenu hoda i ravnoteze (engl. The
Tinetti Gait and Balance Instrument) je kreiran da odredi ri-
zik od padova kod starijih u toku narednih godinu dana. Ko-
riste¢i ovaj upitnik, izvrsili smo fizikalni pregled pacijenta.
Ustanovili smo stanje njegove ravnoteZe za koju smo izra-
cunali poseban skor, kao i hod pacijenta 6iji smo, takode,
izraCunali skor. Na kraju, dobili smo konac¢ni skor na osnovu
kojeg se moze procijeniti rizik od pada za pacijenta u nared-
nih godinu dana. Instrument je veoma dobar, tj. pouzdan za
procjenu funkcionalnog statusa i moze se pristupiti daljnjoj
interpretaciji i generalizaciji rezultata. Test se izvodi tako §to
ispitanik hoda preko prostorije, prvo svojim,uobic¢ajenim ri-
tmom, a zatim ,brzim, ali sigurnim ritmom koristeci, ukoliko
je potrebno, uobicajenu pomo¢ za hodanje . Stap ili hodalicu.
Maksimalan rezultat za komponentu ravnoteze je 16 bodova,
a za hod je 12. Ukupan skor je 28. Ispitanici koji imaju rezul-
tate ispod 18 su u visokom riziku za pad, oni koji su u rasponu
od 19-23 boda imaju umjeren rizik, a skor veci od 24 znaci da
imaju nizak rizik za pad'.

Od antropometrijskih parametara mjereni su obim nad-
laktice i obim srednje cirkumferencije potkoljenice. Obim
nadlaktice (ON) ¢e se mjeriti pomocu centimetarske trake u
nivou sredine nadlaktice sa pruZenom rukom uz tijelo, a vri-
jednost se izrazava u cm. Ispitanicima ¢e se mjeriti obim sred-
nje cirkumferencije potkoljenice u stoje¢em polozaju, tako da
¢e tokom mjerenja tezina tijela biti ravnopravno rasporedena

Material and methods

Examinees

The cross-sectional study was conducted with elderly
people, and the sample consisted of 446 subjects of both gen-
ders. The criterium for inclusion was time orientation, and ex-
clusion criteria were individuals with acute illnesses, recent
hospitalization, disorientation, inability to establish coopera-
tion, chronic renal failure, individuals with hip fractures, and
the presence of mental illness, dementia, malignancy. dis-
ease, stroke, etc. The survey was conducted by researchers at
health centers in Foca, Rogatica, and East Sarajevo from No-
vember 2020 to March 2021. Each respondent was asked to
sign a written consent stating his/her voluntary participation
in the research. The research was conducted in accordance
with the Declaration of Helsinki, with the consent of the Eth-
ics Committee of the Medical Faculty in Foca, and the Health
Centers included in the research.

Research instruments

A standardized questionnaire was used to collect so-
ciodemographic data on respondents in the study (gender,
age, education, place of residence, incomes, social activity,
and integration, socializing, hobbies, use of mobility aids).

The Tinetti Gait and Balance Instrument question-
naire was created to determine the risk of falls in the elderly
over the next year. Using the questionnaire, we performed a
physical examination of the patient and established the state
of his balance, and calculated a special score, as well as the
patient’s gait for which we also calculated the score and got
the final score. The final score may assess the risk of fall-
ing for the patient in the coming year. The instrument is very
good, ie. reliable for assessing the functional status, and can
be approached for further interpretation and generalization of
results. The test is performed by the subject walking across
the room, first in his “usual rhythm” and then in a “fast but
safe” rhythm, using, if necessary, the usual walking aids such
as a cane or walker. The maximum score for the balance is
16 points and for gait 12. The total score is 28. Respondents
who score below 18 are at high risk for falling, those in the
range of 19-23 have a moderate risk, and a score higher than
24 represents a low risk of fall (11).

Out of the anthropometric parameters, the circumfer-
ence of the upper arm and the middle circumference of the
lower leg were measured. The circumference of the upper
arm (UAC) was measured using a centimeter tape in the mid-
dle of the upper arm, with the arm extended alongside the
body, and the value was expressed in centimeters. Subjects
would have the middle circumference of the lower leg mea-
sured in a standing position so that during the measurement
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sa vodoravno postavljenom centimetarskom trakom (najSira
cirkumferencija - obim) na najsiri dio potkoljenice'?. Dobije-
ne vrijednosti ¢e se porediti sa uobi¢ajenim referentnim vri-
jednostima za oba pola. Kod ispitanika kod kojih su dobijene
vrijednosti krajnjeg skora bile ispod referentnih vrijednosti,
smatralo se daimaju narusen hod i ravnotezu, §to predstavlja
potencijalne faktore rizika za nastanak fragilnosti.

Statisticka analiza

U ovom istrazivanju podaci su obradeni pomoc¢u SPSS
softverskog statistickog paketa. Od statistiCkih testova kori-
$¢en je y2kvadrat test, neparametarski test. Za analizu pove-
zanosti, koris¢ena je Pirsonova korelaciona analiza. Podaci
su prikazani tabelarno. Kao nivo statisticke znacajnosti razli-
ka uzeta je uobicajena vrijednost p<0,05, tj. sve pvrijednosti
manje od 0,05 su smatrane statisti¢ki znacajnim.

Rezultati

Studija je ukljucila 446 ispitanika starosti preko 65 go-
dina, od toga 251 (56,3%) zena i 195 (43,7%) muskaraca pro-
sjeéne starosti od 75,96 + 7,41 godina. Kada je u pitanju doba
ispitanika, 50,0% je pripadalo mladoj grupi ispitanika 65-75
godina, 39,0% je imalo 75-85 godina, dok je 11% ispitanika
imalo >85 godina. Veéina ucesnica su bile udate, (njih 47%),
osnovno obrazovanje imalo je (67%), specifi¢an hobi (56%),
penzije (87%). Skoro svi ispitanici (95,5%) su bili mi$ljenja
da vole da se druze sa prijateljima i 70% ispitanika nije kori-
stilo pomagala za mobilnost (Tabela 1).

Tabela 1. Sociodemografske karakteristke ispitanika

Table 1. Socio-demographic characteristics of the participants

the body weight can be evenly distributed with a horizontally
placed centimeter strip (widest circumference - volume) to
the widest part of the lower leg (12). The values obtained
would be compared with the usual reference values for both
genders. Subjects in whom the obtained endpoint values were
below the reference values were considered to have impaired
gait and balance, which is a potential risk factor for fragility.

Statistical analysis

In this research, the data were processed using the SPSS
software statistical package. The 2 square test, a nonpara-
metric test, was used as a statistical test. The Pearson cor-
relation analysis was used for the correlation analysis. The
data are presented in tables. The usual value of p <0.05 was
taken as the level of statistical significance of the difference,
ie. all p values less than 0.05 were considered statistically
significant.

Results

The study included 446 subjects over 65, of which 251
(56.3%) were women and 195 (43.7%) men, with an aver-
age age of 75.96 = 7.41. When it comes to the age of the re-
spondents, 50.0% belonged to the younger group aged 6575,
39.0% were from 75-85, while 11% of the respondents were
> 85. Most of the participants were married (47%), had pri-
mary education (67%), specific hobbies (56%), and pensions
(87%). Almost all respondents (95.5%) were of the opinion
that they like to hang out with friends and 70% did not use
mobility aids (Table 1).

Varijable Broj (N) Procenat (%)
Variables Number(N) Percentage (%)
Pol

Gender N
Mugki 195 43,7%
Male ]?artzczpants 251 56.3%
Zenski

Female participants

Doba

Years of age

65-75 222 50,0%
75-85 174 39,0%
>85 50 11%
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Ispitivanjem funkcionalne sposobnosti pomocu Tinetti
testa, uoceno je da izmedu ispitanika muskog i zenskog pola
ne postoji statisticki znacajna razlika kada je u pitanju funk-
cionalni status. Osobe Zenskog pola su imale lo$iji funkcio-
nalni status, hod i ravnotezu u odnosu na osobe muskog pola
(x2=4,125; p<0,127). (Tabela 2)

Tabela 2.Funkcionalni status u odnosu na pol ispitanika
Table 2.Functional status in relation to the gender of the participants

By examining functional ability, using the Tinetti test, it
was observed there was no statistically significant difference
between male and female subjects when it comes to func-
tional status. Females had lower functional status, gait, and
balance compared to males (Table 2) (y2 = 4.125; p <0.127).

Muskarci Zene
Tinetti test Male Female x? p
(N=195) (N=251)
<18 visok rizik 40,0% 44.6%
<18 high risk
19-23,00 umjeren rizik
25,6% 21,7% 4,125 0,127
19-23,00 moderate risk
>24,00 nizak rizik
>24,00 low risk 34,4% 33,6%

Tineti test procjene hoda i ravnoteze ; N — broj; *p<0,05
The Tinetti Gait and Balance Instrument; N — number*p<0,05

U tabeli 3 su prikazani rezultati srednjih vrijednosti iz-
mjerenih antropometrijskih parametara kod ispitanika u od-
nosu na pol. UoCeno je da su ispitanici muskog pola imali
vece vrijednosti obima nadlaktice (26,96+ 3,44) u odnosu na
zenski pol, dok su osobe zenskog pola imale vece vrijednosti
obima srednje cirkumferencije potkoljenice (32,66+ 6,29).

Tabela 3. Srednje vrijednosti antropometrijskih mjerenja ispitanika
Table 3. Mean values of anthropometric measurements of participants

Table 3 shows the results of the intermediate values of
the measured anthropometric parameters in relation to gen-
der. It was observed male subjects had higher values of up-
per arm circumference (26.96 + 3.44) compared to females,
while females had higher values of the middle circumference
of the lower leg (32.66 + 6.29).

Pol/ Gender
Muski/ Male Zenski/Female

Mean SD Mean SD
Obim nadlaktice

26,96 3,44 26,75 3,68
Mid-arm circumference
Obim srednje cirkumferencije potkoljenice

32,53 4,13 32,66 6,29
Calf circumference

SD — standardna devijacija; Mean- srednja ili aritmeticka sredina
SD - standard deviation; Mean- mean or arithmetic middle
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Analizirajuéi povezanost antropometrijskih mjerenja sa
ukupnim skorom Tinetti testa i u odnosu na pol ispitanika,
uoceno je da postoji korelaciona analiza izmedu parametara.
Utvrdene su znacajne negativne korelacije po pitanju obi-
ma nadlaktice i kod Zena (p<0,001) i muskaraca (p<0,001).
Znacajne negativne korelacije kod muskaraca su utvrdene za
obim nadlaktice (p<0,001), gdje je uoceno da su ispitanici sa
nizim vrijednostima pomenutih mjerenja imali losiji funkci-
onalni status. Takode, ispitanici su imali losiji funkcionalni
status i u odnosu na vrijednosti obima srednje cirkumferenci-
je potkoljenice (Tabela 4).

Analyzing the correlation of anthropometric measure-
ments with the total score of the Tinetti test and concerning
the subjects’ gender, it was noticed there was a correlation
analysis between the parameters. Significant negative corre-
lations were found in upper arm circumference in both wom-
en (p <0.001) and men (p <0.001). Significant negative cor-
relations in men were found for upper arm circumference (p
<0.001) where it was observed the subjects with lower values
of the mentioned measurements had poorer functional status.
Also, the subjects had a poorer functional status concerning
to the values of the middle circumference of the lower leg
(Table 4).

Tabela 4. Korelacija mjerenja obima srednje cirkumferencije potkoljenice i obima nadlaktice u odnosu na Tinetti test i pol
Table 4. Correlation of measurements of the circumference of the middle circumference of the lower leg and the circumference

of the upper arm in relation to the Tinetti test and gender

Obim nadlaktice

Obim srednje cirkumferencije

Varijable Mid-arm circumference potkoljenice
Variables Calf circumference
r p r P
Tinetti test/Tinetti test
M (male) 0,207 0,004 0,285 <0,001
7 (female) 0,265 <0,001 0,404 <0,001
Diskusija Discussion

U starosti dolazi do smanjenja miSi¢ne mase. Skelet-
ni misi¢i ¢ine oko 50% ukupnih tjelesnih proteina. Znaca-
jan gubitak mase skeletnih misiéa ugrozava metabolizam,
imunokompetenciju i snagu. Gubitak miSi¢ne mase, funk-
cionalna nesposobnost i krhkost predstavljaju faktore rizika
za padove, prelome akostiju, invalidnost, sarkopeniju, insti-
tucionalizaciju i hospitalizaciju kod osoba starijeg zivotnog
doba. U klinickom okruzenju, niska misi¢na masa kod hospi-
talizovanih pacijenata povecava bolni¢ki boravak i smanjuje
njihovo prezivljavanje (13). Kod pojedinaca s prekomjernom
tjelesnom tezinom, manja miSi¢na masa moze biti maskirana
viskom kilograma. Dokazano je da se mi$i¢na masa smanju-
je za oko 30% u dobi od 20 do 80 godina, odnosno oko 6 kg
(12).

Nasi rezultati su pokazali da su zene imale veci proce-
nat zastupljenosti rizika od povreda, losiji funkcionalni sta-
tus, losiji hod i ravnotezu u odnosu na muskarce. Na osnovu
rezultata naSeg istrazivanja moze se zakljuciti da analiza po-
dataka vezanih za funkcionalni status pokazuje individualne
razlike izmedu ispitanika. Postoji odreden broj starijih ispita-
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There is a decrease in muscle mass in old age. Skeletal
muscles make up to 50% of total body protein. Significant
loss of skeletal muscle mass threatens metabolism, immuno-
competence, and strength. Loss of muscle mass, functional
disability, and fragility are risk factors for falls, bone frac-
tures, disability, sarcopenia, institutionalization, and hospital-
ization in the elderly. In the clinical setting, low muscle mass
in hospitalized patients increases hospital stay and reduces
their survival (13). In overweight individuals, low muscle
mass can be masked by being overweight. It has been proven
muscle mass decreases by about 30% at the age of 20 to 80
years, or about 6 kg ( 12).

Our results showed women had a higher percentage
of injury risk, lower functional status, slower gait, and bal-
ance compared to men. Based on the results of our research,
it can be concluded the analysis of data related to functional
status showed individual differences between respondents.
There are some older respondents with excellent functional
status, but on the other hand, there are younger ones with
lower functional status because their daily activities are lim-
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nika sa odli¢nim funkcionalnim statusom, ali sa druge strane
postoje oni mladi sa losijim funkcionalnim statusom, jer su
im aktivnosti dnevnog Zivota ograni¢ene. Sli¢na zapazanja
navodili su i drugi autori ukazujuci na heterogenost popu-
lacije starih. Medu starima postoje oni sa zadovoljavajuéim
funkcionalnim statusom i potpuno nezavisni od tude pomo¢i,
ali 1 slabi i zavisni od tude pomoci, kao i oni sa razli¢itim
stepenom rizika od pogorSanja funkcionalnog stanja, slabosti,
pa ¢ak i smrti (14,15).

Na osnovu dobijenih rezultata, analizirajuéi povezanost
antropometrijskih mjerenja sa ukupnim skorom Tinetti testa
u odnosu na pol ispitanika, uo¢eno je da postoji korelaciona
analiza izmedu nekih parametara. Rezultati pokazuju da se
ispitanici muskog i Zenskog pola statisticki razlikuju po pita-
nju antropometrijskih mjerenja, posebno za obim nadlaktice.

Koncept funkcionalnog sastava tijela integrise dijelove
tijela u regulatorne sisteme povezivanjem tjelesnih kompo-
nenti s odgovaraju¢im metabolickim procesima. Promjene u
sastavu tijela povezane s dobi imaju implikacije za zdravlje i
dobru fizicku funkciju. Losiji funkcionalni status ima uticaja
i na nutritivni status i na kognitivni status $to dovodi do broj-
nih kolaborativnih problema kao $to su fragilnost i sarkope-
nija. Razli¢iti fenotipovi sarkopenije moraju se posmatrati u
odnosu na funkcionalne i zdravstvene aspekte.

Misiéna snaga, miSi¢na masa i funcionalna sposobnost
su vrlo vazne tri komponente za procjenu i dijagnozu sarko-
penije. Istrazivanja su pokazala da dodatak esencijalnih ami-
nokiselina i peptida ishrani moze povoljno djelovati na lije-
¢enje sarkopenije. Takode, poznat je i pozitivan uticaj unosa
vitamina D na povecanje miSi¢ne mase i snage. Za ublazava-
nje posljedica sarkopenije najboljom se pokazala kombinaci-
ja fizicke aktivnosti, vjezbe izdrzljivosti i povecanog unosa
aminokiselina u ishrani (16, 17).

Invaliditet moze povecati rizik od smrti, pa stoga po-
stoji prirodna pretpostavka da su subjekti sa sarkopenijom ili
sarkopenskom pretilosc¢u izlozeni vecem riziku od smrti. Ne-
dovoljna tjelesna aktivnost jedan je od vodecih faktora rizika
za smrt u svijetu, ali i za razvoj nezaraznih bolesti, kao §to su
kardiovaskularne bolesti, rak i dijabetes. Tjelesna aktivnost
ima znacéajne zdravstvene koristi i doprinosi spre¢avanju na-
stanka prethodno navedenih nezaraznih bolesti (18). Redov-
na tjelesna aktivnost, ukljucujuéi aerobnu i anaerobnu aktiv-
nost, znacajan je i promjenjivi faktor u prevenciji i lijeCenju
pretilosti u opsoj populaciji ili sarkopenije u starijih odraslih
osoba. Tjelesna aktivnost sprje¢ava debljanje i smanjuje udio
masnog tkiva kod pretilih osoba, a istovremeno poboljsava.
odnosno poveéava misi¢nu masu i snagu kod starih ljudi sa
sarkopenijom (19). Snaga nogu i ruku, okretnost, brzina
hodanja i ravnoteza kod muskaraca te okretnost i ravnoteza
kod Zena bile su snaznije povezane sa razvojem sarkopenije
pretilosti. Sli¢ni rezultati su pronadeni i u drugim studijama,
koje ukazuju dasu neredovne tjelesne aktivnosti povezane s
veéim rizikom od razvoja sarkopenije. Osim sarkopenije i

ited. Similar observations were made by other authors, point-
ing to the heterogeneity of the elderly population. Among the
elderly, there are those with satisfactory functional status and
completely independent of other people’s help, but also those
who are weak and dependent on others™ help, as well as those
with varying degrees of risk, of deteriorating functional con-
dition, weakness, and even death (14, 15).

Based on the obtained results, analyzing the correlation
of anthropometric measurements with the total score of the
Tinetti test in relation to the sex of the subjects, it was noticed
that there is a correlation analysis between some parameters.
The results show that male and female subjects differ statis-
tically in terms of anthropometric measurements, especially
for upper arm circumference.

The concept of functional body composition integrates
body parts into regulatory systems by connecting body com-
ponents with appropriate metabolic processes. Age-related
changes in body composition have implications for health
and good physical function. Poor functional status has an im-
pact on both nutritional status and cognitive status leading
to a number of collaborative problems such as fragility and
sarcopenia. Different phenotypes of sarcopenia must be ob-
served in relation to functional and health aspects.

Muscle strength, muscle mass, and functional ability
are three very important components for the assessment and
diagnosis of sarcopenia. Studies have shown that the addition
of essential amino acids and peptides to the diet can have
a beneficial effect on the treatment of sarcopenia. Also, the
positive effect of vitamin D intake on increasing muscle mass
and strength is well known. To alleviate the effects of sarco-
penia, a combination of physical activity, endurance exercise,
and increased dietary amino acid intake have been shown to
be best (16, 17).

Disability can increase the risk of death, so there is a
natural assumption that subjects with sarcopenia or sarcope-
nic obesity are at a higher risk of death. Insufficient physical
activity is one of the leading risk factors for death in the world
but also for the development of non- contagious diseases,
such as cardiovascular disease, cancer and diabetes. Physical
activity has significant health benefits and contributes to the
prevention of the before mentioned non- contagious diseases
(18). Regular physical activity, including aerobic and anaer-
obic activity, is a significant and variable factor in the pre-
vention and treatment of obesity in the general population or
sarcopenia in older adults. Physical activity prevents weight
gain and reduces the proportion of adipose tissue in obese
people, and while improving it, at the same time it increases
muscle mass and strength in elderly people with sarcopenia
(19). Leg and arm strength, agility, gait speed and balance in
men, and agility and balance in women were more associated
with the development of obesity sarcopenia. Similar results
have been found in other studies, which indicate irregular
physical activity is associated with a higher risk of develop-
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hroni¢ne bolesti mogu takode uzrokovati tjelesnu neaktivnost
zbog smanjene sposobnosti vjezbanja (smanjena kardiores-
piratorna kondicija i miSi¢na snaga), fizickih ograniCenja i
poveéan umor nakon vjezbanja (17, 20). Los kvalitet zivota,
posljedice poput invalidnosti i fragilnosti,te nesamostalnost,
samo su neke od niza obiljezja sarkopenije. Koristenjem kon-
ceptualnog modela u prikazu ovakvog hroni¢nog oboljenja
pojednostavljuje se i ukazuje na ozbiljnost problema (21, 22,
23,24,25).

Osim starosti, ostali faktori rizika za sarkopeniju uklju-
cuju pasivni nacin zivota, nezdravu ishranu, slab apetit. Ade-
kvatna ishrana i fizi¢ka aktivnost tokom Zivota su najpouzda-
nijejavnozdravstvene intervencije u suzbijanju ovog stanja, a
od vitalne znacajnosti jeste adekvatno unoSenje proteina,vi-
tamina D, aminokiselina, magnezijuma. Iskustva iz prakse
pokazuju da se fragilnost kod osoba starijeg zivotnog doba
u Bosni i Hercegovini sprovodi veoma malo i neadekvatno,
te su podaci koliko je fragilnost u staroj populaciji ucestala i
koji su faktori rizika, jako oskudni. Redovna i detaljna pro-
cjena fragilnostipruzila bi teorijski okvir koji bi zdravstveni
radnicimogli koristiti za razvijanje sveobuhvatnog pristupa u
procijeni i lijeCenju starijih pacijenata sa slozenim multimor-
biditetom na jednostavan i prihvatljiv na¢in. Zbog toga je ne-
ophodno jasno definisati medunarodno priznatu dijagnostic¢-
ku metodu za procjenu fragilnosti, jasno definisati indikatore
fragilnosti kod starijih osoba, pokazati kako se moze raditi
njihov skrining u praksi, a zatim odrediti koji ¢e antropome-
trijski biohemijski marker biti klinicki upotrebljiv u praksi,
prihvatljiv za pacijenta, a koji ¢e imati visoku senzitivnost i
visoku specifi¢nost za o¢ekivani ishod, kao i obec¢avajuéi po-
tencijal za preporuceni sistem dijagnostikovanja fragilnosti.
Obzirom da smo svjesni vaznosti pravovremenog dijagno-
stikovanja fragilnosti ili krhkosti, smatramo da je vrijednost
ovog istrazivanja izuzetno vazna za Bosnu i Hercegovinu u
svrhu razvijanja dobre klinicke prakse.

Istrazivanje je imalo svoje nedostatke ili slabosti istra-
Zivanja, jer se za procjenu funkcionalne sposobnosti najce-
S¢e koristi Katzov indeks dnevnih aktivnosti i Lowtona skala
instrumentalnih aktivnosti na osnovu kojih se vr$i detaljna
procjena stepena ovisnosti ili neovisnosti osobe za vjestine
koje su neophodne u zZivotu. U nasem istrazivanju se koristio
Tinetti test za procjenu hoda i ravnoteze, na osnovu kojih se
mogu odrediti potencijalni faktori rizika fragilnosti.
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ing sarcopenia. In addition to sarcopenia and chronic disease,
they can also cause physical inactivity due to reduced abil-
ity to exercise (decreased cardiorespiratory form and muscle
strength), physical limitations, and increased tiredness after
exercise (17, 20). Poor quality of life, consequences such
as disability and fragility, and lack of independence are just
some of the many features of sarcopenia. The use of a con-
ceptual model in the presentation of such a chronic disease
simplifies and indicates the seriousness of the problem (21,
22,23, 24,25).

Except for age, other risk factors for sarcopenia include
a passive lifestyle, an unhealthy diet, and poor appetite. Ad-
equate nutrition and physical activity during life are the most
reliable public health interventions in combating this condi-
tion, and adequate intake of proteins, vitamin D, amino acids,
and magnesium are of vital importance as well. Experience
from practice shows that fragility in the elderly people in
Bosnia and Herzegovina is poorly and inadequately tracked,
and data on how frequent fragility is in the elderly population
and what are the risk factors are very scarce. Regular and
detailed assessment of fragility would provide a theoretical
framework healthcare professionals could use to develop a
comprehensive approach to the assessment and treatment of
elderly patients with complex multimorbidity in a simple and
acceptable way. Therefore, it is necessary to clearly define
an internationally recognized diagnostic method for assess-
ing fragility, define fragility indicators in the elderly people,
show how their screening can be done in practice, and then
determine which anthropometric biochemical marker will be
clinically useful in practice, acceptable to a patient, have high
sensitivity and high specificity for the expected outcome, as
well as the promising potential for the recommended fra-
gility diagnosis system. Considering we are aware of the
importance of timely diagnosis of fragility, we believe the
value of this research is extremely important for Bosnia and
Herzegovina's clinical practices.

The research had its shortcomings or weaknesses be-
cause the Katz Index of Daily Activities and the Lowton
Scale of Instrumental Activities are most often used to assess
functional ability, as a detailed assessment of a person’s de-
pendence or independence for life skills is used. In our study,
the Tinetti test was used to assess gait and balance, on the
basis of which potential risk factors for fragility can be de-
termined.
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Zakljucak

Istrazivanje je pokazalo da visok procenat osoba starijih
od 65 godina ima lo$ funkcionalni status vezan za hod i rav-
notezu, ali i nezadovoljavajuce vrijednosti antropometrijskih
parametara. Losiji funkcionalni status povecava rizik od in-
validnosti, te vodi ka poveéanim potrebama zdravstvene nje-
ge 1 poveéanim troskovima. Ispitanici muskog pola imali su
vece vrijednosti obima nadlaktice, dok su osobe Zenskog pola
imale vecée vrijednosti obima srednje cirkumferencije potko-
ljenice. Dobijeni rezultati korelacijom pokazuju uticaj an-
tropometrijskih parametara na motoricke sposobnosti starih
osoba. Los funkcionalni status i nezadovoljvajuce vrijednosti
antropometrijskih parametara su potencijalni faktori rizika za
nastanak fragilnosti kod starih osoba. Prospektivne studije su
neophodne kako bi se analizirali triger faktori onesposoblja-
vanja starih i potencijalni modeli njege koji mogu doprinijeti
ocuvanju funkcionalne sposobnosti gerontoloskih pacijenata.

Conclusion

The study showed a high percentage of people over the
age of 65 have poor functional status related to gait and bal-
ance, as well as lower values of anthropometric parameters.
Lower functional status increases the risk of disability and
leads to increased health care needs and increased costs. Male
participants had higher upper arm circumference values,
while female participants had higher lower leg circumference
values. The results obtained by correlation show the influ-
ence of anthropometric parameters on the motor abilities of
the elderly. Lower functional status and unsatisfactory values
of anthropometric parameters are potential risk factors for the
development of fragility in the elderly. Prospective studies
are necessary to analyze the trigger factors of disability of the
elderly people and potential models of care that may contrib-
ute to the preservation of the functional capability of geriatric
patients.
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