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ABSTRACT

The aim of this study was to compare the physical fitness and quality of life related to the health of a sample population
of older adult women from Spain and Serbia (60-69 years). A total of 127 female participants of physical fitness programs
from Spain (64.33+3.26) and Serbia (63.00+2.88) have participated. Physical fitness (PF), quality of life (QoL) and socio-
demographic characteristics were evaluated by Senior Fitness Test, SF-36 Health Survey and socio-demographic ques-
tionnaire, respectively. The anthropometric characteristic was measured by corporal measurement. The physical fitness
program comprised exercise of strength, agility and aerobic capacity, centering on the Pilates’ program and Aerobic. Mean
body mass index was 33.6+7.4 kg'm=? in the Spanish participants and 25.1+2.6 kg'm=? from the Serbian participants
(p<0.001). Similarly, mean waist circumference and body weight of Spanish women was higher than Serbian (p<0.001;
Pp<0.05, respectively). Spanish women perceived lower quality of life dimensions than Serbian women, such as physical
functioning, social functioning and general health (p<0.001), general health (p<0.01) and vitality (p<0.05). Serbian par-
ticipants experienced higher physical fitness, such as upper body flexibility (p<0.05), lower body flexibility, agility and
aerobic endurance (p<0.001). In conclusion, Serbian women were found to have better levels of physical fitness and qual-
ity of life than Spanish women. Furthermore, endurance fitness has 73% of explained variance with age, body mass index
and fat mass.
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Introduction

The ageing of society represents a socio-demographic
change which has been increasing in recent decades.
Moreover, the Second World Assembly on Ageing' con-
cluded that from the present day to 2050, we will see an
increase of 10% to nearly 21% in the number of people over
the age of 60. Similarly, life expectancy in 27 of the UE
countries is 79.2 years and 82.2 years for females?.

Serbia has a percentage of people over 60 years with
23% of total population® and there are not many studies
related to health problems in the Balkan countries®*. How-
ever, in Spain 22.4% of the population is over 60 and this
demographic group has been the object of research studies
such as the one carried out for 20 years with Spanish
population and their health issues®.
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This sector of the population does not enjoy full well-
being due to the fact that they suffer from physical limita-
tions or chronic cardiovascular diseases which are com-
monly found in old age®, both being associated with
limitations in functionality’. Physical inactivity and sed-
entary lifestyles are both causes of negative health conse-
quences®. The low level of PA in the elderly® might be ex-
plained by the fact that only 21% of people worldwide over
the age of 65 regularly do physical exercise. The physical
limitations and chronic diseases caused by sedentary life-
styles can be lessened and reduced in developed countries
thanks to physical exercise, and this can produce an in-
crease in QoL!°. The importance of Pilates method exer-
cises have experienced a improvement and innovation
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since first steps of Joseph Pilates. The present method
prevents sarcopenia and maintains the strength in el-
derly people. Similarly, Pilates method might influence
in the reduction of body composition parameters and flex-
ibility of sedentary women with obesity'2.Therefore, regu-
lar practice of physical activity is recommended in order
to produce health benefits in the elderly*.

The aim of the present study was to compare the PF
and the QoL related to health in two samples of women
ranged between 60 to 69 years from Serbia and Spain
through a fitness program.

Methods

Participants

Participants of present study were recruited from dif-
ferent fitness programs via e-mail, letter or telephone in
both countries. Spanish female participants were recruit-
ed from a fitness program of »Diputaciéon de Malaga«
(Spain) and Serbian female participants belonged to a fit-
ness intervention of Faculty of Sport of Novi Sad (Serbia).
One hundred twenty seven participants (74 Spanish and
53 Serbian) were volunteered for this study. They are
women and their ages are ranged between 60 and 69
years. The characteristics of participants are detailed in
Table 1. Participants were informed of the purpose of this
study and voluntarily agreed to participate by signing the
informed consent. The inclusion criterions of participants
were: 1) not to have acute or terminal illness, i1) not have
functional mobility limited.

The study was conducted according to the Declaration
of Helsinki. The study protocol was approved by the local
ethics committee — institutional board.

Measurements

A cross-sectional study was used to assess anthropo-
metric characteristics, physical fitness and quality of life
of participants.

We measured weight (Kg) by bioelectrical impedance
analysis with a Tanita SC 330s. Waist circumference (cm)
was measured with the participant standing at the middle
point between the ribs and ileac crest (Harpenden anthro-
pometric tape, Holtain Ltd., Crymych, UK). Height (cm)
was measured using a stadiometer (Seca 22, Hamburg,
Germany). Body mass index (BMI) was calculated as
weight (in kilograms) divided by height (in meters)
squared and categorized using international criteria as
underweight (BMI<18.5 kg/m2), normal weight (BMI
18.5-24.9 kg/m2), overweight (BMI 25.0-29.9 kg/m2),
and obese (BMI >30.0 kg/m2).

To assess physical fitness we used the Senior Fitness
Test® (SFT) because 1) it is relatively easy to administer;
2) requires minimal equipment and space; 3) the tests are
safe. The fitness test battery was administered by sport
scientists.
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Lower body muscular strength

It was assessed by the 30-second chair stand test
(30”CS). We counted the number of times that the par-
ticipant could raise to a full stand from a seated position
with back straight and feet flat on the floor, within 30
seconds and pushing off the arms®.

Upper body muscular strength

This test was conducted with a dumbbell-5 1b for wom-
en. The participants were seated the entire test. Each
participant performed (alternately with both hands) the
test twice allowing a 1-minute rest period between mea-
sures (30”AC). The best value of two trials for each hand
and mean of both arms was chosen for analysis.

Lower body flexibility

It was assessed by the »chair sit and reach test« (CSR).
The participant is seated with one leg extended, slowly
bends forward sliding the hands down the extended leg in
an attempt to touch (or pass) the toes. The number of cen-
timeters short of reaching the toe (minus score) or reach-
ing beyond it (plus score) was recorded®. Two trials with
each leg were measured and the best value of each leg was
registered, being the mean score of both legs used in the
analysis.

Upper body flexibility

It was assessed by the »back scratch test« (BS). This
test gives an overall measure of shoulder range of motion.
It measures the distance between (or overlap of) the mid-
dle fingers behind the back®. We measured both hands
twice and the best value was registered, being the mean
score of both hands computed for analysis.

Agility/dynamic balance

It was assessed by the 8-ft up and go test. The partici-
pant stood up from a chair, walk 8 ft to and around a cone,
and return to the chair as fast as possible. We recorded
the best time of two trials.

Aerobic endurance

It was assessed by the 6-minute walk test. We mea-
sured the maximum distance (meters) walked by the pa-
tients in 6 minutes along a 45.7-m rectangular course.

The Spanish version'* and Serbian translation' of the
SF-36 Health Survey were used to assess QoL. This ques-
tionnaire is composed of 36 items, grouped into 8 scales
assessing 8 dimensions: physical functioning, physical
role, bodily pain, general health, vitality, social function-
ing, emotional role, mental health, and general health.
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Each subscale score is standardized and ranges from 0 to
100, where 0 indicates the worst possible health status and
100 the best possible one.

Procedures

Contents were treated as upper and lower body
strength exercises, agility and specially, Aerobic Capacity
and Pilates. The frequency of sessions was twice a week
in the afternoon and lasting 45 minutes per session. Each
exercise was performed in both Spain and Serbia of the
same way by supervision of specialists. The cross-section-
al study was carried out with samples homogeneous of the
2 European countries and similar weather but one of them
is non-included within UE (Serbia).

When the participants agreed to collaborate, they were
given socio-demographic and clinical questionnaires to
verify if they were eligible under the criteria of inclusion
and exclusion. This way allows ensuring that participants
were not taking any medications and had no functional
mobility problems. Subsequently, we assessed the height,
weight and proceeded to take the test SF -36 Health Sur-
vey, before to performer any physical activity in order to
avoid fatigue or excessive motivation can influence the re-
sponses of the participants.

SFT test tests were conducted during the same week
to all participants. We need two sessions to complete the
battery. We have carried out in both countries in a covered
room with temperature ranging between 17—22°C. Before
the tests, were conducted formal and non-exhausted
warm.

Statistical analysis

Firstly, we analyzed the Kolmogorov-Smirnov test to
check the normal distribution of the sample. The descrip-
tive analyzes were carried out to check the characteristics
of the participants and comparison of means for indepen-
dent samples (nationality). Secondly, we have assessed a
correlation coefficient Spearman’s p-test to determine the
relationships between variables of fitness and quality of
life. Finally, linear regression test of stepwise model was
run between variables. The significance level was of
p<0.05.

SPSS for Windows v.17.0 program (Chicago, SPSS Inc.)
was used to perform statistical analysis.

Results

Clinical characteristics of the present study are speci-
fied by nationalities in Table 1. The clinical characteristics
such as height, waist circumference, body mass index
(p<0.001) and weight (p<0.05) showed differences, except
for age and fat mass.

Table 2 shows the results of each performed SFT test
from the Serbian and Spanish population in two types of

TABLE 1
CLINICAL CHARACTERISTICS OF THE STUDY PARTICIPANTS

Spanish (N=74)  Serbian (N=53) p-value®

Age (year) 64.33+3.26 63.00+2.88 0.301
Weight (kg) 78.44+18.99 65.96:8.16  <0.05

Height (cm) 152.60+4.76 162.10+5.59 <0.001
WC (cm) 105.70+14.23 90.38+11.36  <0.001
BMI  (kg'm?) 33.57+7.39 25.08+2.63  <0.001
FM (%) 37.12+12.75 36.90+5.17 0.948

WC- Waist circumference, BMI- Body Mass Index, FM- Fat mass
2 p values calculated by Mann Whitney U-Test

units. Firstly, the record is shown in absolute values of
each of the tests, and then, the value is shown in »years,
in line with the protocol for variable calculations. In this
table, we have found significant differences between the
types of population.

Serbian women have better physical function, general
health, vitality, social function and mental health than
that found in Spanish women (p<0.05, Table 2). In the
remaining variables of the SF-36 Health Survey test, Ser-
bian women also have higher values than Spanish women,
although these are non- significant (role physical, bodily
pain, emotional role, and health development).

Below, Table 3 shows various correlations between SF'T
and the variables of QoL (SF-36). In this regard, it is worth
pointing out a strong relationship between physical func-
tion and the tests carried out by »CSR mean«, »6minut_to-
talmeter« and »8 feet up & go« (p=0.64, 0.65, 0.59, p<0.01,
respectively.)

However, with respect to the relationship between body
characteristics and QoL variables we should point out a
strong relationship between skeletal muscle mass (SMM)
and vitality (p:0.55, p<0.01). In addition, the participant’s
bodily pain and fat mass have an inverse (p:0.37, p<0.05).
Finally, body weight and BMI have similar inverse rela-
tionships with physical function, physical role and mental
health states (p:—0.39 and —0.55, —0.40 and —0.39, —0.44
and —0.58, p<0.05; respectively).

We can see different correlation coefficients. It should
be highlighted that age, WC and BMI are inversely re-
lated to all physical fitness tests, though they are more
significant with the CSR and BS tests (p<0.01). However,
height is positively related to the tests from the set of SF'T
(p<0.01, Table 3).

Lastly, two different models have been found through
linear regression tests with the dependent variable of
»CF_6minut_totalmeter« (a: R2 adjust =0.67, SEE =64.27,
p<0.05, b: adjust R2 =0.73, SEE =58.70, p<0.05), carried
out with the step by step method (stepwise) between the 6
minute test (m) and body characteristics. The calculations
are as follows: a) CF_6minut_totalmeter =812784 + (9.998
* Height) — (7.491 * Weight) + (8.227 * FM) and D)
CF_6minut_totalmeter = 1035,717 — (4.721 * Age) — (1.16
* BMI) + (6.722 * FM).
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TABLE 2

SENIOR FITNESS TEST (SFT) AND QUALITY OF LIFE (SF-36 HEALTH SURVEY) IN SERBIAN AND SPANISH WOMEN

Spanish (N=74) Serbian (N=53) p-value?®

307CS (n° repetitions) 12.76+2.97 14.00+£3.12 0.351
30”AC right (n° repetitions) 18.40+3.55 21.25+3.96 0.102
30”AC left (n° repetitions) 18.90+3.97 21.13+4.19 0.220
30”AC mean (n° repetitions) 18.90+3.34 21.19+3.94 0.175
BS Right (cm) ~6.21£9.26 1.21+5.14 <0.05

BS Left (cm) -10.81+9.61 -1.05+5.56 <0.05

BS mean (cm) -8.51+9.01 0.08+4.90 <0.05

CSR Right (cm) —-0.167+£16.53 51.66+6.35 <0.001
CSR Left (cm) -0.143+16.35 52.40+£6.49 <0.001
CSR mean (cm) —-0.155+16.31 52.03+6.36 <0.001
“8 feet up & go” (seconds) 6.37+1.40 5.07+0.54 0.149
6min walk test (m) 436.5+68.32 598.01+58.47 0.466

Quality of life (SF-36 Health Survey)

Physical functioning 60.00+23.45 86.25+7.44 <0.001
Physical role 58.33+44.95 84.38+35.20 0.120
Bodily pain 52.71+19.94 58.50+12.98 0.371
General health 49.19+18.26 73.50+11.70 <0.01

Vitality 50.24+38.49 55.00+8.45 <0.05

Social Functioning 57.74+12.17 81.25+16.37 <0.001
Emotional role 66.67+44.72 79.17+35.36 0.442
Mental health 39.24+21.45 66.50+8.54 <0.001

307CS- 30s chair stand (lower body), 30”AC- 30s arm curl (upper body), BS- back scratch test, CSR- chair sit and reach
aSignificant difference between nationalities, Senior Fitness Test (SFT) and quality of life (SF-36 Health Survey) (Mann Whitney U-Test)

TABLE 3

RHO OF SPEARMAN CORRELATION COEFFICIENT BETWEEN SENIOR FITNESS TEST (SFT*) WITH BODY COMPOSITION® AND
QUALITY OF LIFE (SF-36 HEALTH SURVEY®)

QSR CSR BS BS 30°CS 39”AC 30”"AC  Test»8feet 6 mi'n-

right left right left right left up & go«  walking
Weight (Kg) -0.16 -0.15 -0.30% -0.29% -0.23 -0.09 -0.02 0.18 -0.22
Height (cm) 0.72%* 0.73%* 0.54%* 0.39%* 0.20 0.30* 0.26* —0.45%* 0.64*%*
Waist circumference ~ —0.55%* —0.57** —0.71%* —0.57** —0.34%* -0.31* —-0.26* 0.53%* —0.59%*
BMI —0.63** —0.62%* —0.67%* -0.56%* —0.36%* -0.24 -0.16 0.45%* —0.64%*
Fat mass 0.01 0.03 -0.15 -0.08 -0.13 0.18 0.19 -0.18 0.03
Age —0.75%* —0.75%* —0.69%* —0.55%* —0.44%* -0.56%* —0.53%* 0.71%* —0.77%*
Physical functioning 0.64%* —0.57*%* 0.55%* —0.50%* 0.29%* 0.12 0.15 —0.59%* 0.65%*
Physical role 0.49%* —0.58%* 0.29%* —0.18%* 0.13%* 0.01 0.03 —0.30%* 0.21%*
Bodily pain 0.45%* —0.34** 0.50%* —0.43** 0.34** -0.14 0.06 —0.39%* 0.35%*
General Health 0.21 0.05 0.12 -0.05 -0.04 0.23 0.14 -0.06 0.12
Vitality 0.34* —0.24* 0.38* -0.27* —0.14* -0.01 0.06 —0.14* 0.13*
Social Functioning 0.46* -0.18* 0.34* -0.37* -0.01* 0.31 0.21 —0.39* 0.34*
Emotional role 0.21 -0.35 0.13 -0.16 0.01 0.27 0.29 0.01 0.11
Mental health 0.30%* —0.04** 0.04** —0.04** 0.34** 0.15 0.14 —0.54** 0.46%**

*p<0.05, **p<0.01

230”CS- 30s chair stand (lower body), 30”AC- 30s arm curl (upper body), CSR- chair sit and reach, BS- back scratch

»BMI- body mass index
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Discussion

The present study shows differences in a physical fit-
ness program whose content were based on Pilates and
aerobic exercises which was carried out twice a week.
These disparities were observed between variables related
to physical fitness, perceived health of participants and
body parameters, both in the Spanish and Serbian sam-
ples. Serbian women showed higher levels of physical fit-
ness and quality of life than Spanish women.

An explanation might be due to the lifestyle lead by
Serbian population which differs somewhat with respect
to the Spanish. In the first, the use of a personal vehicle
may not be as marked as in the second. This might be due
to the fact that the Serbian sample lives in a city where
their day-to-day lives take place (work, family, daily needs,
etc...). The less economically developed countries tend to
have a higher concentration of employment in the cities'®.
Whereas, the Spanish sample resides in small, restricted
towns. According with other studies', they must use a
vehicle as a form of transport in order to acquire certain
resources or other social demands, among other things, to
spend more time at home watching television'®, making
them less active on the whole. But most important aspect
is that Serbia’s economic resources differ greatly from
those found in Spain. Serbia’s GDP per capita places its
economy in 78 position in the world ranking. In contrast,
the Spain’s GDP is in 14 position'®. Serbian participants
might use public transport more or walk to places instead
of using personal transport as it is more attractive eco-
nomically speaking. Moreover, using public transport im-
plies more energy expenditure than travelling by car?’.
Consequently, the Serbian samples commute implies more
physical activity, which suggests that there is more exer-
tion of physical fitness throughout their day-to-day lives,
being able to be more active in their leisure time, resulting
in maintaining their body weight?!.

The PF evaluation, including through primary care, is
always problematic due to the relationship between health,
socioeconomic, demographic and cultural factors?’. As re-
gards to QoL, it must be noted that it has a subjective
value when it can be modified by cultural context. The
health benefits of Spanish participants score lower than
the Serbian participants in all SF-36 domains. There is a
great difference between the two samples in the domain
of mental Health as an integral part of the mental compo-
nent. Although it is worth mentioning that the largest
differences can be observed in the domains related to the
physical component, specifically in physical function,
physical role and general health. Given that the average
age is slightly higher in the Spanish sample, this may be
associated with the increase in the physical component
domain in the SF-36 scores, according to literature?®. De-
spite this, Spanish women also have a suitable QoL since
the domains are all above average, with the exception of
mental health and general health. Samples of both coun-
tries perform PF in a structured manner, through a phys-
ical education program, being related to an improved QoL
as well as physical, social and emotion perception?*.

The level of daily activities performed and a low level
of QoL is related to obesity?>. However, the rate of over-
weight (Serbian) or obese (Spanish) does not prevent them
doing exercise or having an active lifestyle. A study con-
ducted on older Caucasians concluded that obese men with
a high fitness levels had less mortality risks?” than those
who did not do exercise. This fact can also be found in our
study, where women have high levels of BMI (p<0.001) and
waist circumference (p<0.001) but also adequate values of
certain physical capacities (Table 2), thereby causing con-
fusion?.

The Spanish participants present higher rates of obe-
sity than the Serbian participants, but this does not mean
they fare worse physically. Studies in Germany and the
United States have shown a higher prevalence of obesity
rates in people living in rural villages and towns com-
pared to those living in cities?®. Similarly, the Spanish
participants reside in villages >10,000 inhabitants of
Malaga. However, the Serbian participants reside in Novi
Sad (Serbia), <250.000 inhabitants®°. Therefore, the re-
sults of the body characteristics of Spanish participants
corroborate the studies of the authors mentioned above.
Besides this, it is worth highlighting the peculiarity of the
geographical location of the two samples analyzed in this
study. One of them belongs to Spain, placed in twenty-
third position in the ranking of Human Development In-
dex with a value of 0.89 compared to the first position,
Norway 0.96. Serbia is in the position 64* with a value of
0.77.

These data may further substantiate body values ob-
tained by the Spanish sample, considerably worse than
the Serbian sample in terms of health markers. And a
study carried out on countries in Central and South
America, obtained as a result an increase in the preva-
lence of obesity in countries that were less developed than
others, due to rapid changes in the structure of the diet
and a decrease in the physical activity levels of its inhab-
itants®.

Despite this, an overweight value cannot be considered
a negative or risk factor. The results of a study carried out
on a sample of four thousand Chinese residents of Hong
Kong over the age of 65 years, with a higher average of
body mass and percentage of fat-free fat mass were associ-
ated with lower mortality risks®. These results are also
consistent with the study carried out on 13,000 elderly
men and women from the Cooper Clinic* in which obese
individuals or people with cardiovascular risk factors but
high fitness levels correlated with reduced mortality and
cardiovascular risks.

In the present study, a link has been observed between
different physical capacities and body composition and the
age of participants. This relationship confirms that ageing
is associated with significant changes in body composition
and obesity is associated with a deterioration of physical
fitness in the upper and lower body.

Moreover, age is inversely associated with the physical
capacities assessed by the SFT based upon a coefficient
force of p=—0.44 to 0.75 (p<0.01). These results confirm
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the reduced levels of AF as the ageing process progresses.
The physical capacity levels of the Serbian sample levels
correspond to the link established between the level of
physical activity and improvement of physical capacity, but
the same could not be said for the Spanish sample. Fi-
nally, the muscle strength and aerobic capacity, evaluated
in the SFT, decreases from 32% to 44% between the ages
of 60 to 90%.

Conclusion

This study concludes that the sample of Spanish par-
ticipants has a lower QoL and PF than that found in Ser-
bian participants of the same age range and similar char-
acteristics. The variables of PF are associated with the
participants’ physical characteristics in this study. The
strength of upper and lower body is appropriate for the age
range of each sample and causes the level of agility, bal-
ance and motor ability (test »eight feet up & go«) to be
different from other existing associations. Therefore, this
suggests the need to work specific strength in upper and
lower limbs to improve agility and dynamic balance not
associated with body composition, weight and WC in wom-
en with the same characteristics as those of the present
study. At the same time, it has been established that re-
sistance capacity is determined by a 73% of explained vari-
ance in age and BMI.
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Several limitations of this study need to be mentioned.
First, the study was conducted just with women and thus,
quality of life and physical fitness with male patients
would be needed. Second, our participants were volun-
teers, which could have affected the representativeness of
the study sample and unequal distribution among age sta-
tus categories. Moreover, the mean age of both samples is
very similar and they are in the range 60—69 years. Fur-
ther research on elderly female participants with larger
range of age is required to discuss the present findings
between these both countries.
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USPOREDBA TJELESNE KONDICIJE I KVALITETE ZIVOTA IZMEDU SPANJOLSKIH I SRPSKIH
STARIJIH ZENA KROZ KONDICIJSKI PROGRAM

SAZETAK

Cilj ovog istrazivanja bio je usporediti tjelesnu kondiciju i kvalitetu zZivota vezane za zdravlje uzorku populacije stari-
jih odraslih Zena iz Spanjolske i Srbije (60—69 godina).Ukupno 127 Zena sudjelovalo je u kondicijskom programu iz
Spanjolske (64,33+3,26) 1 Srbije (63,00+2,88). Tjelesna kondicija, kvaliteta zivota i socio-demografska obiljezja su ispi-
tana pomocu »Senior Fitness« testa, SF-36 zdravstvenog upitnika i socio-demografskog upitnika. Mjerene su antrop-
ometrijske karakteristike tijela. Kondicijski program ¢ine vjezbe snage, agilnosti i aerobnog kapaciteta, usredoto¢ujuéi
se na pilates 1 aerobik. Srednja vrijednost indeksa tjelesne mase bila je 33,6+7,4 kg * m? medu Spanjolskim sudionicima
125,1£2,6 kg * m® kod srpskih sudionica (p<0,001). Isto tako, srednja vrijednost omjera opsega struka i tjelesne tezine
spanjolskih zena bila visa od srpskih (p<0,001, odnosno p<0,05). Spanjolske zene dimenzije kvalitete zivote smatraju
manjima nego srpske zene, poput tjelesnog funkcioniranja, socijalizacije i opéeg zdravlja (p<0,001), opce zdravlje (p<0,01)
1vitalnost (p<0,05). Srpske sudionice imale su vecu tjelesnu kondiciju, poput fleksibilnost gornjeg tijela (p<0,05), fleksibil-
nost donjeg tijela, agilnosti i aerobne izdrzljivosti (p<0.001). Zakljucno, otkrilo se da Srpkinje imaju bolju razinu tjelesne
kondicije 1 kvalitete Zivota od Spanjolskih zena. Nadalje, kondicijska izdrzljivost ima 73% objasnjene varijance dobi, in-
deksa tjelesne mase 1 masnog tkiva.
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