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SUMMARY: The aim of this study was to evaluate the effect of a hydrogymnastics training program on Body fat and Fat-
free mass in elderly women. The subjects were randomly divided in experimental groups that participated in the hydrogymnastics
training program and control group that was not involved in the training and remained sedentary. They were assessed with
anthropometric variables in accordance with ISAK protocol in order to determine Body fat (Kg), Fat-free mass (Kg), the training
protocol consisted of hydrogymnastics sessions 5 times per week during 12 weeks of intervention, executed in a poof®f 1.3 mete
divided into three phases: a 10 minute warm-up, 30 minutes of aerobic exercise at 50—-60% of maximum heart rate (monitored by
heart rate monitor) and a 10 minute cool down. As a statistical method to compare the results between groups of vanidbles pre a
post training, the analysis of variance (ANOVA) mixed 2 X 2 (group X measurement) test was done using SPSS version 17. The
findings showed no significant increase in measurements of muscle body composition component; no significant changes in fatty
tissue of body composition were observed. These results were similar and congruent with studies carried out previolysly in elder
adults, where physical exercise programs, during which the subjects are active for less than 30 minutes, three timasl aoveek, le
small or no changes in body mass and body composition.
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INTRODUCTION

Aging is defined as the natural sequence of processsisal,, 2012), predisposing the elderly to have lower
that occur from birth until death and is characterized by thenctional autonomy in activities of daily living such as
progressive decline of the body’s physiological capabilitiesvalking, climbing stairs, or rising from a chair without the
as it also happens over all systems and organs (Etkdp help of a person or device (Molt & McAuley, 2010; Behpoor
2010). In populations after the age of 60 appear the highestal, 2011).
rates of health morbidity problems and the need for medical
care, which affect the elderly’s social development and The kinanthropometry has been defined as the
decreases their quality of life (de Souza Saetes, 2011). quantitative interface of the anatomy and physiology or
Older adults present a natural progressive loss ¢ktween human structure and function (Vangrunderbeek
physical capacities and a dysfunction of the musculoskeletdl, 2013) the human body is composed of a variety of
system by gradual changes in their body mass index as wiiferent tissue types including lean tissues muscle, bone,
as body composition, decreasing muscle mass and bemgl organs that are metabolically active, and fat adipose
mineral density and increasing the body fat mass conteiysue that is not (Norton & Olds, 1996); In the field of me-
(Diazet al, 2011; Rollandkt al, 2009). dicine the assessment of body composition has been

associated body fat mass content with a variety of risk factors

These effects result in an unbalance of motricitfor health and the presence of chronic degenerative
becoming more weak (Guzmatal, 2011; Ochoa-Martinez pathologies (Mishrat al, 2013; Liuet al, 2014) the
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evolution of changes in body composition in the sedenta@007), the elderly women were volunteer participants from

elderly it is manifested differently with respect to elderljthe county of Mexicali in Baja California, Mexico.

people who exercise consistently (Mishtal; Pillardet al.,

2011). According to the National Institute of Geography and

Statistics (INEGI), the state of Baja California had an elderly

Evidence from experimental exercise studies carrieatult to total population percentage of 6.9%, corresponding

out in elderly adults, showed that multiple benefits ar® 229,914 people, of which 60% were women and 40%

obtained in body composition increasing muscle mass angre men. In the city of Mexicali, Baja California the total

decreasing fat mass (Let al, 2013; Ruiz-Monter@t al, population of elderly adults constitutes 64,640 which are

2013). Itis important to plan and prescribe adequate exercmsidered the universe.

for the needs of elderly adults and to minimize their health

problems, this in turn, will provide them an adequate level of The inclusion criteria were: woman, 60 years of age

physical performance, the latter which is crucial in order tor above, be a resident of the Mexicali county in Baja

maintain good overall health (American College of Sport€alifornia, Mexico; be willing to volunteer as a participant

Medicineet al, 2009). The present study proposes the answersthe study; not to have participated in any sort of systemized

to remaining questions: Can a hydrogymnastics exercisgercise program for at least three months prior to this study

program get benefits in body composition (fat mass, musaad to be physically able to join daily activities without the

mass, bone mass and residual mass) in elderly women? need of medical assistance.

This study considered the hydrogymnastics as an The exclusion criteria for this study were: to possess
exercise carried out through realizing rhythmic-gymnastiany sort of acute or chronic complication that would hinder
activities in an aquatic environment, the latter whiclhydrogymnastics exercise, such as heart problems, diabetes
simultaneously counteracts gravity and increases physicakllitus, hypertension or asthma; physical complications that
capabilities (Kamiokat al, 2010), this type of exercise is could affect the ability to accomplish exercise such as
especially recommended for people who have limitations withsteoarthritis, joint injuries or recent bone fractures,
exercise on dry land (Kamiola al, 2011) and which in the psychological and neurological problems, having had a major
last ten years, has taken popularity and preference amanggery in the past six months.
elderly adults by taking advantage of the properties of water
in order to provide fluidity and a wider range in movements Observing the inclusion and exclusion parameters
while diminishing the risk of injuries due to impact (Kamiokeestablished for this intervention program, an n sample of 25
et al, 2010, 2011). elderly women was calculated. At the beginning of this

investigation 31 subjects were divided randomly through a

In the study, hydrogymnastics was identified as thsimple raffle into a control and an experimental group but
independent variable and body composition (fat mass, musdiee to various health and personal reasons there were losses
mass, bone mass and residual mass) as the dependent variaeth groups throughout the length of the investigation. At
ble, with the objective being to evaluate the effect of the end of the investigation 26 elderly women were counted,
hydrogymnastics exercise program on body composition the losses coming mostly from the control group, an amount
elderly women. Two hypotheses were established (scientifichich was considered adequate for the size of the sample
and statistical); Our scientific hypothesis anticipates that aftgroups. The control group was composed of 10 elderly
adult women joined hydrogymnastics program, noticeablgomen who did not participate in a hydrogymnastics
improvement occurred in body composition components bogiyogram; this group maintained their normal everyday
fat and fat-free mass (muscle mass, bone mass and residaivities without realizing any sort of systematic physical
mass) in relation to sedentary women. We present thetivity during 12 weeks while the experimental group,
statistical hypothesis in null and alternative form, establishirmpmposed of 16 elderly women, performed hydrogymnastics
as the acceptance or relative criteria, p<0.05, level. exercise.

The present study followed the ethical principles
MATERIAL AND METHOD regarding human experimentation proposed by the Helsinki
declaration (Purét al, 2009). The facility that was used to
carry out this investigation, evaluating and applying the pilot
The sample was composed of elderly adult womegorogram in the control and experimental group, was the
defined as women above the age of 60 years of age accordhagiatic Complex of the School of Sports of the Autonomous
to the World Health Organization (Gonzalez & Ham-Chandé&Jniversity of Baja California in Mexico.
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All the participants signed a letter of consent in ordek7 software. Shapiro-Wilkes test was used in order to deter-
to participate in the investigation, which explained theinine the normality of the groups and the homogeneity of
objective of the investigation, its evaluation protocolshe sample (Thomast al., 2001).
possible risks, benefits, consequences, emergency
procedures and consensus of participation as a volunteer.  With the goal of establishing all the possibilities of
The investigation was submitted for evaluation by the ethicomparison inter and intra group mixed 2 x 2 (groups x
committee which is involved in studies on human beingsjeasurements) (ANOVA) variance analysis tests were
through the research program of the School of Sports of therformed for the variables of Body fat (Kg) and Fat-free
Autonomous University of Baja California. mass (Kg) with the purpose of maintaining the scientific

validity of the investigation. The significance level of p<0.05,

To determine the body composition the followingd5% probability of accuracy of the results or negative event
measurements were taken: body weight (cm), height (crmith a probability of 5% per case. Percentage chad§és (
eight skinfolds (mm) triceps, sub scapular, biceps, iliac cresiere also calculated for each study group [(Media post —
supra spinal, abdominal, front thigh, medial calf, elevekledia pre)/Media pre] x 100 (Thomessal; Vincent, 1999).
circumferences (cm) arm relaxed, flexed arm, forearm, wrist,
chest, low waist, high hip, thigh, buttock 1 cm, mid-thigh,
calf and ankle, and two bone diameters (cm) humeral aRESULTS
femur. The equipment used was a Seca 220 scale and
stadiometer, and the Rosscraft Inc. Tomkit (Slim guide
skinfold caliper, bone diameter vernier and Lufkin metal The participating subjects in the present study were
anthropometric tape). Body composition analysis wa26 elderly women divided randomly into one experimen-
calculated by Boris Anthropometric Software (Olds &al group n=16, age of 6&5.4 years old that partook in
Norton, 1988); Anthropometric measurements werde hydrogymnastics exercise program and one control
conducted by a level two antropometrist following thgroup n=10, age of 67A4.7 years old that did not take
guidelines set by the International Society for Advancemepart of the exercise program, the mean and standard
of Kinanthropometry (ISAK) with a technical error ofdeviation of anthropometric characteristics of the subjects
measurement less or equal to 1% (Marfell-Jehas, 2006). can be observed in Table I.

The subjects of this study were put through a For the variables of body composition, mixed 2 x 2
hydrogymnastics program of moderate aerobic intensity {group x measurements) (ANOVA) variance analysis tests
accordance with the standards established by the Americaeare realized, establishing the level of significance a priori
College of Sports Medicine (American College of Sportto a<0.05. The results of the ANOVA 2 x 2 tests repeated
Medicine et al). The program consisted of 60showed no statistically significant measurements (p=0.622)
hydrogymnastics sessions with an exercise frequency obBtween the groups and the measurements of the variable
times a week. The volume was set to 50 minutes per sessionthe experimental group, there were no statistically
this being divided into 10 minutes of warm-up, 30 minutesignificant changes found in the control group (p= 0.745)
of workload with progressively incremental intensities ofFig. 1). The results of the ANOVA 2 x 2 tests of Fat-free
50% of maximum heart rate frequency for the first 6 weekmass repeated showed no statistically significant
and 60% for the final 6 weeks of the program, using themeasurements (p=0.732) between the groups and the
formula Max HR= 208 - 0.7x age (Tanaktal, 2001), measurements of the variable in the experimental group,
exercising through alternating movements between arms ahére were no statistically significant changes found in the
legs, monitored using a heart rate monitor Polar FT7@ontrol group (p=0.542) (Fig. 2).

(Finland) followed by 10 minutes of relaxation.
The percentage changes) of the variables of

The statistical procedures proposed for an adequdiedy composition for each study group were calculated
analysis of this investigation were to characterize the sampj{®lediapost — Mediapre)/Mediapre] x 100. The evidence
and evaluate the hypothesis in the following manner: Usirglhowed a percentage change in the experimental group
descriptive statistical techniques the investigated univerqal=16) of Body fat (Kg) was -5.57 in comparison with -
sample was characterized and a description of the evaluai&d70 from the control group (n=10) (Fig. 3). The results
data was produced. Utilizing methods of localization anshowed the percentage change of Fat-free mass (Kg) in
dispersion in the standard deviation was then calculated ahe experimental group (n=16) of Fat-free mass (Kg) was
used to verify the sample symmetry, the acquired statisticaB0 in comparison with 0.96 from the control group (n=10)
results were processed into charts and graphs using SRE§. 4).
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Table I. Descriptive statistics D) of the volunteer women in the study (n=26).

Anthropometric Experimental (n=16) Control (n=10)
Variables Pre Post Pre Post
Weight (Kg) 74.09£10.74 73.27+10.81 76.26£15.17 76.29+15.70
Height (cm) 155.95+5.78 155.90+5.72 153.20+5.86  152.41+6.19
BM1 (Kg/m2) 30.53+09 30.16+4.55 32.60+6.91 32.97+7.19
Body fat (Kg) 32.3+8 305+7 33.5¢6 32.945
Fat-free mass (K g) 34.2+5 35.5+3 35.2+1 34.9+3
3 DISCUSSION
T In the present study aerobic training was emphasized and
~ ~ Bxperimental - the recommendations for prescribing exercise for elderly adults
Control set by the American College of Sports Medicine (American
2 College of Sports Medicinet al.) and the American Heart
Pre Post

Association (Nelsort al, 2007); these recommendations were

Fig. 1. Changes in the Body fat (Kg) among the participanf®llowed by: Establishing the duration of the exercise program to

of the study (n=26).

-
1 T-===

= = Experimental

Control

25

Pre Post

3 months and adapting the volume of training to 5 times per week
with progressive overload beginning at 50% of maximum heart

rate frequency for the first 6 weeks and 60% for the last 6 weeks;
We observed that 12-week hydrogymnastics training program did

not increase significant measurements of muscle body

composition component, neither significant changes in fatty tissue
of body composition were observed. These results were similar
and congruent with studies carried out previously in elderly adults,

were physical exercise programs, during which the subjects are
active for less than 30 minutes, three times a week, lead to small,
or no changes in body mass and body composition (Valegitine

Fig. 2. Changes in the Fat-free mass (Kg) among tra., 2009).

participants of the study (n=26).

Experimental Control
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Fig. 3. Percentage changes%) on the Body fat (Kg)

among the participants of the study (n=26).

Experimental Control

Fig. 4. Percentage chang@¥4) on the Fat-free mass (Kg)
among the participants of the study (n=26).

Results of studies referring to change in body composition
during the realization of physical exercise which leads to lipolysis,
are most probably caused by the increased consumption of energy,
thus reducing body fat by using is as the primary energy source,
which in turn would not be compensated by a further increase in
the intake of calories (Lext al). Exercises increase the ability to
use fat and carbohydrates with an increase in fat reduction, which
primarily takes place during low and medium intensity exercise
(Rollandet al) as was the case in our study was not reflected in
the results. A systematic program of controlled dieting and
exercise would greatly enhance the results obtained when
evaluating body composition (Mishet al). However, in the
current study environmental covariables that could have
effectively altered the results obtained, such as lifestyle, diet and
overall physical activity were not monitored or controlled.

In academic literature today there are few studies that show
the effects of exercise on body composition in elderly adults.
Based on the established hypothesis, it is conclusive that 3 months
of hydrogymnastics training are not effective in positive changes
of Body fat and Fat-free mass, in elderly adult women (Hall-
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Lopezet al, 2014). However, further studies must beénterventions directed at preventing, minimizing and/or
performed in order to corroborate the results obtained efiminating the predisposition of elderly adults to suffer
this variable from a hydrogymnastics programfrom metabolic and cardiovascular diseases. This in turn,
Methodological designs of subsequent studies must preseiilt help researchers and professionals who work with this
changes such as: a longer hydrogymnastics trainisggment of the population to better understand more factors
program, evaluation of the effects of post-training rest an order to provide better attention.

the variable, application in both sexes cand in different

age groups, a larger “n” sample that in return will provide

more validity to the inferential statistic when analyzingACKNOWLEDGMENTS

the results of the experiment while consequently providing
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RESUMEN: El objetivo de la presente investigacion fue evaluar el efecto de un programa de hidrogimnasia sobre la masa grasa
y masa libre de grasa en 26 mujeres adultas mayores divididas en grupo experimental (n=16) y un grupo control (n=10)etas varia
antropomeétricas fueron valoradas utilizando los lineamientos establecidos por ISAK para determinar la masa grasa yengsadibre d
Las sesiones de hidrogimnasia fueron 5 veces por semana por un periodo de 12 semanas, con ejercicios aerobicos del 50—-60% de la
FCmax monitoreada por pulsémetro polar-FT7. Para los célculos se utilizo la prueba de ANOVA, no encontrando diferergaas signifi
tivas en la masa grasa y masa libre de grasa del grupo experimental en relacion al grupo control. Estos resultadosafesrgn simil
congruentes a estudios realizados en adultos mayores, con actividad fisica, donde los sujetos participaron al menose3)veaastos
a la semana, no encontrando cambios en la composicion corporal.

PALABRAS CLAVE: Actividad fisica; Adultos mayores; Composicion corporal.
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