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SUMMARY: Aging affects living organisms and produces a continuous degenerative change in most physiological functions,
specifically in body composition. The aim of the present study is to compare the differences of body composition and ghysiologi
characteristics according to physical activity levels and population of different geographical locations between actiparéldpépts
(AP) of a Pilates-Aerobic interventional program and inactive elderly participants (IP). A total of 341 elderly women @®as60 y
(IP=69.92+ 7.07; AP=68.85 5.38) participated in this study, all of them from the Malaga province (Spain). The physical activity
influenced to resting heart rate of participants (IP=78.2 bpm, AP=75.6; p<.05). Waist circumference and fat mass ie lif tbairls/
of <2.000 of population was the lowest (p<.05). In addition, in AP, weight, waist circumference and fat mass was the Inu@sh®o
of <2.000 of population (p<.05). The interaction of physical activity and population factors influenced resting HR, Dikxidlic B
Pressure and fat mass (p<.01; p<0.5 and p<.05, respectively). In conclusion, elderly people have different physiologial and bo
composition characteristics by a level of physical activity and the population in which they live. Active female parti¢ipdivis v
small areas and a number of inhabitants is limited, show the best physiological state to cope with aging.
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INTRODUCTION

Aging is a natural and inevitable process (Amatya % of the total (Shorét al, 2004). The loss of SMM and
al., 2014), affecting living organisms and representingtrength during the aging process (sarcopenia) are the most
continuous degenerative changes in most physical aimportant physiological changes related to loss of functional
physiological functions (Trifunovic & Ventura, 2014).independence and mortality (Voglal, 2009).
Moreover, itis common knowledge that aging causes drastic
changes in body composition characteristics (Ruiz-Montero According to Ruiz-Monteret al, there is an increase
et al, 2013). in FM with a reduction in SMM and physical capacity, along

with a loss of FFM (Katulat al, 2006). An elderly, with

Fat mass (FM) increases and fat free mass (FFM)ore sedentary lifestyles, lose FFM faster than an elderly
decreases during the period of 20-70 years of age (Coladbo is active. Consequently, there is prevention of weight
et al, 2012). Maximum levels FM are found between 60-7bss and in maintaining functional capacity in physical
years of age (Gallaghet al, 1997). However, maximum activity practitioners over the age of 70 (Wataal, 2013).
levels of FFM is at 20 years of age and up to 40 % decrease
until 70 years of age, primarily skeletal muscle (Baumgartner Other important body composition characteristic is
etal, 1995). Thus, FFM and FM are body composition statéke obesity. This is an excess of body fat that increases
that change continuously and are more closely related donsiderably the risk of mortal illness in general population,
factors of aging process than others (Amaeyaal). specifically in adult and elderly people (Kumanyiaal.,
However, another deterioration has been identified fro2007). Excess of FM and a body mass index (BMI) over 30-
approximately the age of 65 to 75-80 (Kyeal, 2001), score is associated with a decrease of PA, possible futures
where the loss of skeletal muscle mass (SMM) becomes @Sabilities (Davisoret al, 2002) and excess body weight
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(Chenet al, 2004), while obesity is associated with th€BMI 18.5-24.9 kg/rf), overweight (BMI 25.0-29.9 kg/in
prevalence of diseases such as diabetes, hypertensiamj obese (BMI >30.0 kgAnby bioelectrical impedance
arthritis, cardiovascular risk, etc (Ruiz-Montertoal) analysis with a Tanita SC 330s. Waist circumference (cm)
was measured with the participant standing at the middle
The elderly population does not enjoy total well-beingpoint between the ribs and ileac crest (Harpenden
due to the physical limitations or chronic cardiovasculanthropometric tape, Holtain Ltd., Crymych, UK). Height
factors such as body composition changes, both beifgm) was measured using a stadiometer (Seca 22, Hamburg,
associated with limitations in functionality (Yoeet al, Germany). The systolic blood pressure, diastolic blood
2008). Physical inactivity and sedentary lifestyles are botitessure and heart rate were measured by tensiometer, model
causes of negative health consequences (Bergaindh, Omron M3 Intellisense.
2012) Therefore, PA is considered as a forceful health
indicator which produces benefits in the elderly, being used According to population of geographical locations
as an effective intervention to prevent functional loss relatédillage, town, cities) who participated in the PA program of
to age (lkezoeet al, 2013). In addition, PA promotes an“Malaga City Council” (Spain), the sample of participants
improves quality of life and, as a result, greater longevitwas classified in groups according to National Institute of
(Ruiz-Monteroet al). Statistic from Spanish Government (http://www.ine.es/):
<2.000, 2.000-5.000, 5.000-10.000, 10.000-20.000, 20.000-
Industrialized societies are continuously worried0.000 and 50.000-100.000.
about the increase of life expectancy and the promotion of
healthier aging. Furthermore, the promotion of regular PRrocedure.Contents of the active female elderly participants
is considered one of the most important non-pharmaceutieedre treated as upper and lower body strength exercises,
measures in the prevention of aging effects (Vegell). agility and specially, aerobic capacity and Pilates method.
Therefore, the aim of the present study is to compare thbe frequency of sessions was twice a week in the afternoon
differences of body composition and physiologi@and lasting 45 minutes per session. Each exercise was by
characteristics according to physical activity levels ansupervision of specialists.
population of different geographical locations between ac-
tive participants (AP) of a Pilates-Aerobic interventional When the participants agreed to collaborate, they
program and inactive participants (IP), all of them, elderlyvere given socio-demographic and clinical questionnaires
to verify if they were eligible under the criteria of inclusion
and exclusion. This allowed ensuring that participants were
MATERIAL AND METHOD not taking any medications and had no functional mobility
problems.

Participants. Participants of present study were recruite®tatistical analysesThe normal distribution of the data was
from a PA program of “Diputacion de Malaga” (Spain) visstudied using the Kolmogorov-Smirnov test. All the varia-
telephone or direct contact. The total sample of examinegles studied presented a normal distribution.
included in this research was composed of a population
consisting of 341 elderly female participants attending a The collected data processing included the use of
Pilates-Aerobic interventional program, over 60 yearadequate statistical methods for calculating central and
(IP=69.92+ 7.07; AP=68.8% 5.38). The inclusion criteria dispersion parameters: arithmetic mean and typical deviation.
were i) not to be diagnosed with an acute or terminal illnesbp determine the significance of differences of body
ii) not have limited functional mobility . Male elderly composition characteristics, body composition
participants were excluded because their number would robiaracteristics were assessed by two-ways ANOVA (physical
be representative of the total. Participants were informed aétivity and population). Post hoc Bonferroni’s test for
the purpose of the present study. between-groups comparisons and t test for related samples
were applied after significant ANOVA results. The magnitude
Measurements A cross-sectional study was used to asses$ the differences in the pre-posttest of active and control
body composition characteristics of female elderlgroups were calculated using the effect size (h2p), according
participants. to Cohen (1992). The effect size can be interpreted as small
(0.2<d<0.5), medium (0.5<d<0.8) or large (0.8<d). Data
We measured weight (Kg), FM (Kg and %), SMMwere analyzed using the SPSS statistical program (SPSS for
(Kg), FFM (Kg) and BMI categorized using internationaWindows 21.0, Inc., Chicago, lllinois, USA). For all
criteria as underweight (BMI < 18.5 kg/m2), normal weighanalyses, significance was accepted at p<.05.
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RESULTS

Body composition characteristics are shown in Tabl€able 1. Body composition and physiologic characteristics
. Participants with the same body composition, i.e. fat maggcording to physical activity.

skeletal muscle mass, body mass index, etc. However, results IP(n=157) AP (n=183) p-value
describe that physical activity influenced to resting heart ra™ o ge (years) 69.92 +7.07 68.8 +£538 11
whereas the IP has 78.2 bpm and AP has 75.6 (p<.05).  SBP (mmHg) 139.6 £18.58 137. +19.42 32
DBP (mmHg) 77.34 £12.40 76.7 £10.42 62
Resting HR 78.22 £12.58 75.5 +10.90 04
In Table II, resting HR, waist circumference and fal Weight (Kg) 71.16 £12.63 71.7 £12.78 66
mass in IP that live in towns of <2.000 of population is th¢ Height (cm) 150.4 +£13.62 152. £12.96 19
lowest (p<.05). In addition, in AP, weight, waist WC (cm) 100.3 £12.16 100. +12.92 93
circumference and fat mass is the lowest too in towns « BMI (kg/m’) 31.05 £5.07 304 £5.17 31
<2.000 of population (p<.05). Furthermore, skeletal muscl FM (%) 4478 £5.84 437 *£10.14 .26
mass is highest in these towns, both AP and IP, althous FM (kg) 31.73 £9.15 314 931 76
these differences are not significant (p>.05). Results show: SMM (kg) 21.53 £4.53 219 £3.65 33
39.37 £6.26 403 £572 13

through two-ways ANOVA that the interaction of physical FFM (kg) "
activity and population factors influenced resting HRIP: Inactive Participants; AP: Active Participants; SBP: Systolic Blood
Diastolic Blood Pressure and fat mass, F(1,5)=2.86, p=.d¥essure; DBP: Diastolic Blood Pressure; HR: Heart Rate; WC: Waist

h2p=0.04; F(1,5)=2.60, p=.02, h2p=.04; F(L,5) =2.21, =05 ot rore: cont Fot prem s o Massi SV Skeleta
h2p=.03; respectively.

Table Il Body composition and physiologic characteristics according to the population.

Pooulat <2000 2.000-5.000  5.000-10.000 10.000 - 20.000 20.000 - 50.000 50.000 - 100.000 p-value
opration (n=44) (n=114) (1=50) (n=32) (n=45) (n=56)
Age (years) IP 691 = 6.13 67.8 £5.52° 70.2 £6.95 67.2 + 5.01 720 £6.51 73.9 £ 9.5¢ I
AP 681 =+ 4.67 68.7 £6.07 69.5+491 67.9 +4.82 668 +467° 71.6 + 487 T
SBP (mmHg) IP 1425 + 193 139.4 +21.2 14174162 1383 +20.1 1393 +14.1 1362 + 188
AP 1318 + 195 135.1 £17.1 1420+21.7 1411 £20.6 1395 £20.3 1385 + 20.3
DBP (mmHg) IP 797 + 129 81.3 +12.7° 75.8+ 9.43 77.0 +9.48  69.8 £9.09* 762 + 14.7 1
AP 771 + 102 76.3 £9.48 77.3+8.81 77.8 +12.6 787 +13.4 74.4 + 978
Resting HR (bpm) P 697 + 11.6°° 84.1 £13.0"°  73.5+8.83 76.7£129 754 +11.8 82.0 = 10.2' I*
AP 770 + 9.84 77.2 £10.5 71.3+9.22 759 +£109 740 +13.8 75.9 £ 11.0
Weight (Kg) IP 681 =+ 8.06 72.6 £13.2 68.4+11.2 76.5+163  71.6 +10.1 712 £ 159
AP 669 =+ 630 71.8 £12.6 71.6+12.9 714 £140 789 +184' 702 + 7.85 t
Height (cm) IP 1490 + 53 148.7 £22.7 153.1 4459 1530 +7.42 1506 £594  150.8 + 7.95
AP 1500 + 6.37 1488 +20.3°  1524+684 1573 £6.19 1535 +3.57  156.8 + 445 T
WC (cm) IP 949 + 10.8 102.9 +12.8! 96.1+9.61 1023 + 16.1 1026 +8.68  101.0 £ 13.5 1
AP 918 =+ 7.79"° 1027 +12.1" 1004 +13.3 1000 =158 1060 £13.9' 962 + 10.7 +
BMI (kg/m’) IP 307 + 353 31.4 £5.09 29.4+398 327+732 315 +£4.00 31.1 + 6.65
AP 300 =+ 3.20 31.3 £5.05 30.3+£5.42 28.4 +452° 334 +7.15° 285 + 3.60° T
FM (%) IP 438 =+ 629 443 £591 42.9+5.72 46.7 £549 472 +475 453 + 5.97 *
AP 403 + 7.63° 46.5 +14.4' 443 +6.16 39.7+7.09 456 +£579' 414 + 5.66 +
FM (kg) P 277 =+ 7.4 32.6 £9.46 28.3+7.14 362 +10.8" 341 +695 33.0 £ 11.1 T
AP 260 + 564"°  32.9+867 322921 289 £9.78° 368 +127% 204 + 640° i
SMM (kg) IP 230 =+ 5.62 21.5 £3.12 22.7+7.05 21.8£4.10 200 +2.60 205 + 3.83
AP 231 £ 5.00 21.1 £327 21.3+328 231 £4.09 229 +400 220 + 2.24
FFM (kg) IP 404 =+ 623 39.9 £526 40.1 £8.86 403 £6.76 375 +436 382 + 6.33
AP 410 =+ 517 38.9 +£5.73* 39.4 £5.49 426 +6.76° 42.1 +6.56 40.8 + 3.69 t

* P < 0.05 (Two-ways ANOVA. Interaction Physical Activity and Population); T P < 0.05 (One way ANOVA: AP); T P < 0.05 (OkE @)\ IP);
Bonferroni post hoc in superscript number; IP: Inactive Participants; AP: Active Participants; SBP: Systolic Blood Prefsupeadi@ic Blood
Pressure; HR: Heart Rate; WC: Waist Circumference; BMI: Body Mass Index; FM: Fat Mass; SMM: Skeletal Muscle Mass; FFMMiaasFree
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DISCUSSION or FM (Nakamurat al., 2016). However, female participants
from bigger populations were the oldest and they showed
worse body composition and physiologic characteristics, even

The main aim of this research article has been to coriie AP. Aging process is associated to increase of BMI and
pare he body composition and physiologic characteristics &M of the elderly although, the elderly participant of physical

AP and IP from different populations, according to physicalctivity usually present less increase of those body composition

activity levels. It is well known that the deterioration in thgparameters (Muramotet al, 2013). Thus, people living in

levels of functionality and physiological in the elderly”surban populations with a greater number of inhabitants have
organism, have consequences in basal metabolism, as welagher risk factors for cardiovascular diseases, in which the
body composition (Ruiz-Monteret al). The elderly tend to RH is one of these factors.

move less and accumulate more fat mass. Thus, if the

movement in elderly is reduced by reasons of social tendency, An important limitation of this study is the

climatological or lack of resources, the might try to alleviateterpretation of the situation in people under 60 years, to check

that fact. if the physiological findings occur earlier and therefore, have
data available when reaching old age. This fact can cause
In the present study, it has been verified that IP havepgople in old age to have diseases that may limit their
higher resting heart rate, which confirms the participants' namctional activity and, therefore, their daily lifestyle.

tural physiological response, according to Ikeebal., and

physical inactivity effects. In addition to the sedentary

lifestyles, both of them are causes of negative healtBbONCLUSION

consequences during the aging process. Moreover, a high

resting heart rate is a strong predictor of total and

cardiovascular mortality in healthy patients, specially, in the As a conclusion, elderly people have different

elderly (Diazet al, 2005). The reduction in V@ not constant, physiological and body composition characteristics

although it is more apparent in men than it is in womemccording to the level of physical activity and the population

Furthermore, the decrease of M@er the age of 60 is due toin which they live. Active female participants who live in

a reduction in maximum cardiac output and arterial-venowsnall areas and with smaller numbers of inhabitants, show

oxygen difference reduction. However, practice of physicahe best physiological and physical state to cope with aging.

activity produces improvement in the mean heart rate and V@ is difficult to distinguish the effect of aging on this

of female older participants (Bartolometal, 2017). physiological state from the effects of deconditioning or
disease. Nevertheless, evidence exists that supports the

On the other hand, the results show a wide differendeenefits of physical activity in slowing physiologic changes
between the populations of <2000 inhabitants compared a@b aging. A vigorous-intensive activity is recommended in
others groups of up to 100000 inhabitants. The population ttater to improve their heart rate and systolic volume.

lives in the places with the lowest number of in habitants,

possess better physiological and body composition

characteristics, that is, rest HR, weight, WC, FM, SMM andCKNOWLEDGMENTS . A special thanks to all the

FFM. Adediranet al. (2013) confirm that anthropometric women who participated in this study, and to any

measures are better in rural populations than in urban onesonvenience it may have caused them.

with a difference in the number of inhabitants between the

two very remarkable and proving that the lifestyles are

different. Furthermore, Higgs (1999) confirms that people li- § i

ving in rural populations (<5000 inhabitants) have bett UIZ-MONTERO, P. J. & ,CASTlLLO'RODRIGL,JE.Z‘A ) P", .

hvsical conditions and life-stvles: therefore. a better quali erenc'las entre COI’T]pOSI.CIOI’] _corppral y caracteristicas f|S|oIog|cas

P y YIes, ! q 'e mujeres mayores activas/inactitas.J. Morphol., 36(1)262-

of life. 266, 2018.

According to Tyrovolast al (2016), body composition RESUMEN: Los efectos del envejecimiento afectan a los
changes might be associated to lower quality of life in th&rganismos vivos y producen continuos efectos degenerativos en la
aging process. The forms of displacement in the participam:_@yorl'a de las fun(_:iones fisi_ol(_')gicas, especialmente_en la composi-
of rural areas could influence to participants’ body compositigion corporal. El principal objetivo del presente estudio es comparar
also, because of the maintaining of a healthy locomotivas diferencias de la composicion corporal y caracteristicas fisiologi-
system. There is an increase of disability-free life expectan s, en funcién de los niveles de actividad fisica y la poblacion de
which includes body composition parameters such as SM iferentes ubicaciones geograficas entre participantes mayoras acti-
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vas de un programa de intervencion Pilates-Aerobic y participantes Physiol. (1985), 83(1229-39, 1997.

mayores inactivas. Un total de 341 mujeres mayores de 60 afios U}ggs, G. Investigating trends in rural health outcomes: a research agenda.
activas=69.927.07; activas=68.8%.38) participaron en este estu- ~ Geoforum, 30(3p03-21, 1999. o ,

dio, todas ellas de la provincia de Malaga (Espafia). La aCtividg&zoe,T.;Asakawa, Y.; Shima, H.; Kishibuchi, K. & Ichihashi, N. Daytime

fisica infl - af . di del tici t . physical activity patterns and physical fitness in institutionalized elderly
ISICa Influenclo en la frecuencla cardiaca de las participantes (|nac- women: an explotary studyArch. Gerontol. Geriatr., 57(2321-5, 2013.

tivas=78.2 pulsaciones por minuto, ppm, activas=75.6ppm; p<,0Rhula, J. A.; Sipe, M.; Rejeski, W. J. & Focht, B. C. Strength training in
El perimetro de cintura y masa grasa en participantes inactivas queo|der adults: an empowering interventidvied. Sci. Sports Exerc.,
vivian en ciudades <2.000 habitantes fue menor (p<,05). Ademas, 38(1)106-11, 2006.
en participantes activas, el peso, perimetro de cintura y masa gtagaanyika, S.; Brownson, R. & Satcher,Handbook of Obesity Prevention:
fue también la menor en ciudades <2.000 habitantes (p<,05). LaA Resource for Health Professionaitew York, Springer, 2007.
interaccion de actividad fisica y factores poblacionales influyerdfy!e: U- G.; Genton, L.; Hans, D.; Karsegard, V. L.; Michel, J. P.; Slosman,
en la frecuencia cardiaca, presion diastélica y masa grasa (p<,01;2- ©- & Pichard, C. Total body mass, fat mass, fat-free mass, and skeletal
muscle in older people: cross-sectional differences in 60-year-old persons.

p<0,5 and p<,05, respectivamente). En conclusion, las personas m 3. Am. Geriatr. Soc., 49(1A533-40, 2001.

yores tienen diferencias fisiologicas y de composicion corporal dygiramoto, A.: Imagama, S.; Ito, Z.; Hirano, K.; Tauchi, R.; Ishiguro, N. &
vienen caracterizadas por el nivel de actividad fisica y la poblacion Hasegawa, Y. Threshold values of physical performance tests for
en la que viven. Las participantes activas que viven en pequefiasiocomotive syndromel. Orthop. Sci., 18(4§18-26, 2013.

areas y en un numero limitado de habitantes, muestran el mejor eSekamura, M.; Kobashi, Y.; Hashizume, H.; Oka, H.; Kono, R.; Nomura, S.;

do fisioldgico para seguir adelante con el envejecimiento. Maeno, A.; Yoshida, M. & Utsunomiya, H. Locomotive syndrome is
associated with body composition and cardiometabolic disorders in elderly
PALABRAS CLAVE: Composicién corporal; Enveje- Japanese womeBMC Geriat., 16(1)166, 2016.
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