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Effects of four months of periodized aquatic exercise program on functional autonomy
in post-menopausal women with parkinson’s disease
Efecto de cuatro meses de entrenamiento de gercicio acuético periodizado sobre la autonomia funcional
en mujeres posmenopausicas con enfermedad de parkinson
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Abstract. Objective: To determine the effect of a periodized aguatic exercise program on functional autonomy in post-menopausal women with
Parkinson’s disease. Methods: Nine post-menopausal women diagnosed with idiopathic Parkinson’s disease, with stage I-111 according to Hoehn and
Yahr scde, (age 60.4 + 3.87 years) participated in the 16-week of periodized aquetic exercise program five times a week, 30 minutes of aguatic exercise
with work heart rate reserve of 40-50% (1-8th week) increasing the load to 50-60% (9-16th week. The protocol of the Group of Latin-American
Development for Maturity (GDLAM) was used to evauate functiond autonomy; As datistical analyses student T test for paired samples was used, dso
percent changes (A %) were caculated, the results showed significant improvement (p<0.05) comparing before and after the aguatic exercise program
in 10 meters walk test (C 10m) (p=0.001) and general GDLAM index (IAF) (p=0.003), percent changes (A %) showed positive improvements in the
five components of GDLAM. Conclusion: Periodized aquatic exercise program was able to enhance (C 10m) and (IAF) however, will be appropriated
in the future more studies to better clarify the possibilities of improvements between aquatic exercise program and functional autonomy in post-
menopausa women with Parkinson's disease.
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Resumen. Objetivo: Evaluar el efecto de un programa de entrenamiento periodizado de hydrogimnasia sobre la autonomia funcional en adultos
mayores con enfermedad de Parkinson. Método: once adultos mayores diagnosticados con enfermedad de Parkinson idiopética, con estadios I-111 segiin
la escala de Hoehn y Yahr, (5) masculinos y (6) femeninos (edad 66.8+ 4.81 afios), participaron en un programa de entrenamiento de hydrogimnasia
5 veces por semana en un periodo de 16 semanas, compuesto por gercicios aerobios de hydrogimnasia con intensidad de 40% a 50% de su frecuencia
cardiaca de reserva de la semana 1 ala 8 y una periodizacion con aumento de carga de 50% a 60% de su frecuencia cardiaca de reserva de la semana 9
ala 16, monitoreado por pulsdmetro polar FT1. La autonomia funciona se evalu6 mediante € protocolo del Grupo de Desarrollo Latino Americano
parala Madurez (GDLAM) antes y después del programa. Resultados: Se mostraron mejoras significativas (p<0,05) d comparar laiguadad de la varianza
mediante la prueba t Student para muestras relacionadas en € test de caminar 10 metros (C 10m) (p=0,002) y € indice de autonomia funciona (IAF)
(p=0,002), los cambios porcentuales (A%) mostraron mejoras en los componentes del protocolo GDLAM. Conclusion: El entrenamiento periodizado
de hydrogimnasia fue capaz de mejorar (C 10m) e (IAF) en adultos mayores con enfermedad de Parkinson, aun sin embargo, se requieren futuros estudios

para aclarar las posbilidades de mejora en € gercicio de hydrogimnasia y autonomia funciond.
Palabras clave: autonomia funcional, mujeres post menopalisicas, enfermedad de parkinson, actividad fisica

Introduction

Pogt-menopausd inwomenisanaging naturd processcharacterized
for gradud reduction in the relesse of estrogen (Botero et d., 2013)
associated with severd morphofunctiona changes(Fulopetd., 2010).
These changesincude adecreasein muscle massthan reduce strength
andjoint mobility (SerraRexach, 2006), being animportant contributing
factor totheincreaseinlossof independence (Herndndez-Murtaet d.,
2015) and decreasein functiona autonomy in completing activities of
daily livingsuchaswalking, dimbing gairs, or risng fromachair without
the help of a person or device (Dantas & Vale, 2004). Moreover,
scientific evidence have been rel ated negative functiona autonomy in
e derly and post-menopausa womenwith Parkinson’sdiseese (Alkhuia,
2013) by other hand, Parkinson’s disease is the second most common
neurodegenerative disorder that affects gpproximaey 1% of people
over 60years(Alkhuja, 2013; Fernandez, 2015), theoccurrenceof fals
as accident lead the burden of reason for hospitd admissonin people
with Parkinson's diseese (Duncan et d ., 2012) being more frequently
the fall rlated injuries and bone fractures in woman than in man
(Benzinger et d., 2014). According with the Group of Latin-American
Development for Maturity (GDLAM), the functional autonomy
covering threeaspects Autonomy of action thet relatesto the notion of
physica independence; autonomy refers to the possbility of sdf-
determination and autonomy than alows the person to judge any
Situation (Dantes & Vae, 2004, Dantas, 2014).

Evidence from systematic review clearly show than negative,
physicd fitness, functiond autonomy and independence of movement
have been rdated to sedentary lifestyle in people with Parkinson's
disease(Murray, Sachdi, Eng, & Stoesd, 2014; Tabak, Aquije, & Fisher,

Fecha recepcion: 19-10-16. Fecha de aceptacion: 20-08-17
Paulina Yesica Ochoa-Martinez
pochoa@uabc.edu.mx

Retos, nimero 33, 2018 (1° semestre)

2013,Villarred et d., 2016; Hdl Lopez et d., 2017). Also results of
controlled trid s focused on exercisein post-menopausal woman have
been improve functiond autonomy (Borges et d., 2012; Goncalves,
Vae Barata, Vargao, & Dantas, 2011; Pernambucoet d., 2013; Jménez
etd., 2013). Hence, physicd exercisein post-menopauisd woman has
been proposed to prevent fdls and during the rehabilitation (Fulop et
d., 2010; Sanders, Takeshima, Rogers, Colado, & Borreani, 2013,
Bohdrquez et d., 2014). To minimize these hedlth problem, aso has
been recommendedin e derly peoplewith Parkinson'sdisease (Zurita:
Ortegaet d., 2011; Cabanillaset d., 2011; Alkhuja, 2013; Benzinger et
a., 2014).Thisresearch consdered theaquatic exercisethan havebeen
especialy recommended among people who havelimitationswith do
exercise on dry land duetoimpact than inthelast ten years, hastaken
popularity and preference among post-menopausad woman. It was
found than aquatic exercise in elderly women provides functiona
autonomy and other hedth rdated problems (Colado et d., 2012;
Pernambucoet d., 2013).

Inthiscontext, it hasbeen proventhat aerobic exerciseprescription
with training periodization increasing the load heart rate reserve has
been produce grater adaptationsin previousstudies (Stanley, Peske, &
Buchheit, 2013). The present study involves a periodized aquetic
exercisetraining programwith different frequency, work load intensity
and time than other references. Thus, the am of this study was to
determine the effects of a periodized aquatic exercise program on
functiond autonomy in post-menopausa women with Parkinson's
disease Theinitia hypothesiswasthat aquatic exercisetrainingwould
improvefunctiona autonomy among these subjects.

Methods

Participantsand setting
Nine women diagnosed with post-menopausa and idiopathic
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Parkinson’sdisease, with stegel-111 accordingto Hoehnand Yahr scdle,
(age 60.4 £ 3.87 years) volunteered to partake in the aquetic exercise
program, the parti cipants were recruited in the aguatic complex of the
Faculty of Sports a the Autonomous University of Bgja Cdifornia,
before staring the periodized aquatic exercise training the subjects
completed amedica examinationin order toidentify theinclusonand
exclusion criterig; theinclusion criteriawere ambul ation cgpacity, not
have performed a systematical routine of exercisein the previous six
months and exclusion criteria were to possess any sort of acute or
chronic complication that would hinder water exercise, such as heart
problems, diabetes mellitus, hypertension or asthma; physical
complicationsthat could affect the ability to accomplish exercisesuch
as ogteoarthritis, joint injuries or recent bone fractures, psychological
andneurologica problems.

Procedures

A quas-experimenta design was conducted followed the ethical
principlesregarding human experimentation proposed by the Helsinki
declaration; al the subjects provided a written consent in order to
participate in the study (Puri, Suresh, Gogtay, & Thatte, 2009), that
was approved by the research program of the Faculty of Sports of the
Autonomous University of BgaCdifornia; Protocol # 149/998.

Measures

The functiond autonomy was determined according with the
guiddinesof the Group of Latin-American Development for Maturity
(GDLAM) protocol (Dantas & Vae, 2004; Dantas, 2014), than is
composed by thefollowing fivetests 10 mwak (10 mW), getting up
fromaseated pogtion (GSP) getting up fromthe prone position (GPP),
getting up fromachair and movement around the house (GCMH), and
putting on and taking off a shirt (PTS). All tests were individualy
conducted and repested two different timeswith aminimum of 5min
intervals, the lowest time of the two trials weas recorded; These tests
make it possible establishing the Functiond Autonomy and Generd
GDLAM index (Gl) cdculated asfollows: GI=[10 mW + GPP+GSP+
PTS*2]+ GCMH/4

Measurements were performed at the baseline pretest and
immediately upon positest of the 16-week of the aquétic exercise
program, only thasecompleting 95%of training adherencewereincluded
inthe getidicd andyss.

Procedures

The agquatic exercise was conducted and supervisad by specidist
with Ph. D. in gport medicine aso, was performed in accordance with
physical exercise prescription etablished by the American College of
SortsMedicineand theAmerican Heart Association (American College
of Sportset d., 2009; Nelson et d., 2007).

Theparticipantscompleted 16-week of periodized aquaicexercise
program five times a week, with 50 minutes per sesson which was
comprised by 10 minutes of warm-up, 30 minutes of agquatic exercise
withwork heart ratereserve of 40-50% (1-8thweek) increasing theload
to 50-60% (9-16th week); monitored by Polar FT1® (Finland) heart
rate monitor, heart rate reserve was estimated with the equation
MaxHR=208-0.7x age (Tanakaet d ., 2001) followed by 10 minute of
cool down.

Analyss

Descriptive gatistical procedures are presented as mean + stan-
dard deviation; Shapiro-Wilk Test was used in order to confirm the
normdity of thedataand T test for paired sampleswas gpplied for the
vauescomparisonof functiona autonomy beforeand after the periodized
aguatic exercise program, the atistica andysis were performed at
sgnificant leve of p<0.05.Also, percent changes (A %) werecal cul ated
[(Mediapost—Mediapre)/Mediapre] x 100 (Vincent, 1999). Statistical
anadyses were performed using the gtatistical software (SPSS for
Windows verson 21, IBM Corporetion, New York, USA).
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Results

Destriptive gatigticd (Meen + SD) of the five teststo determine
thefunctiond autonomy and Generd GDLAM index (Gl) arepresented
inTablel, the va ues showed lower meansin podt-test than basdine of
the16-week of agquatic exerciseprogram, and Shapiro-Wilk Test confirm
thenormdlity of thedata; dlsotablel. Providesthedataof the T test for
paired samplesandysi sshowed s gnificant va ues (p<0.05) comparing
basdine and after 16-week of aquatic exercise program in post-
menopausal womenwith Parkinson’sdisease (p=0.001), of 10mW (),
a0 Generd GDLAM index (Gl) showed significant values (p<0.05)
comparing the messurements before of 16-week of aguatic exercise
program (p=0.003), No significancedifferenceswereobserved between
the exercising and control group for the variables of GSP (p=0.006),
GPP (p=0.020), PTS (p=0.186), and GCMH (p=0.020).

Tablel.

Mean and standard deviation (M + SD), Shapiro-Wilk test and T test for paired samples analysis
values for the five tests to determine the functional autonomy and general GDLEM index (1G)
baseline and after 16-week of aguatic exercise in post-menopausd women with Parkinson

disease (n=9).
Pre-test Post-test
Variables Shapiro Shapiro T test for paired
M2SD  wiktes  M*P  wilktes  samplesanalyss
210mW (s) 6.6+0.9 0.614 5.7+0.6* 0.512 p=0.001*
bGSP(s) 10.5+2.5 0.818 9.8+2.2 0.682 p=0.006
cGPP(s) 49+14 0.837 3.6+0.8 0.96 p=0.020
dPTS(s) 31.2+4.0 0.373 29.6+4.8 0.789 p=0.186
€ GCMH (s) 10.7+35 017 10.3+3.3 0.199 p=0.020
fal 24.2+35 0.991 22.1+3.2* 0.909 p=0.003*

Note: 10 mW: 10 m walk?® GSP: getting up from a seated position®; GPP: getting up from the
prone position®; PTS: putting on and taking off a shirtd, GCMH: getting up from a chair and
movement around the house®; Gl: General GDLAM index'. * Statistically significant difference
compared before of 16-week of aquatic exercise program (n=9), (p<0.05).

Graph 1. Percent changes (? %) of the five tests to determine the functional autonomy and
General GDLAM index (Gl) after 16-week of aguatic exercise program in post-menopausal
women with Parkinson's disease (n=9).

Assownin Graph 1, the percent changes (A %) of thefiveteststo
determinethe functiond autonomy and Generd GDLAM index (Gl)
attained lower vauesafter 16-week of aquatic exerciseprogram.

Graph 1. Percent changes (4 %) of the five tests to determine the functional
autonomy and General GDLAM index (Gl) after 16-week of aquatic exercise
program in post-menopausal women with Parkinson's disease (n=29).
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Discussion

Inaccordancewith theestablished hypothesis, themainfindingsof
the present study werethat four months of periodized aquatic exercise
training program improve significant reductionsin the (10 mwW) of the
battery testsof functiona autonomy andinthe(Gl) in post-menopausa
women diagnosed with idiopathic Parkinson's disease with stage I-111
accordingtoHoehnand Yahr scde.

To the best of our knowledge there is alack of information than
show theeffectsof exerciseonfunctiona autonomy in post-menopausal
women with Parkinson's disease. The mogt related references than
havebeen study theincidence of exerciseon functiona autonomy isin
elderly population (Borges et d., 2012; Goncalves et al., 2011;
Pernambucoetd., 2013). Inthiscontext, the(10mw) test wasvdidated
inederly justifying thedistanceat which an el derly can crossthestreet
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inan urban perimeter thetest dsoreflectsin e derly thesecurity towak
without aid or assistance from people or equipment (Sipila, Multanen,
Kalinen, Era, & Suominen, 1996). These findings are corroborated
ederly womenwho participatein a4 monthswalking program (Fraga,
Cader, Ferreira, Giani, & Dantas, 2011). Other findings showed
significant changes whit less time in 10 m walk test of functional
autonomy in € ederly women practitionersof ballroom dancel4, this
suggest than dderly women who engage systematic physica exercise
may have more velocity to walk 10 mater distance.

Theresultsof (GI) onthisstudy wascons stent with other controlled
tridsindderly women hasheen consdered exerdisemodditiesasaquatic
exercise, dance, yoga, or walking (Borgeset d., 2012, Fragaet d., 2011,
Goncaves et d., 2011; Pernambuco et d., 2013). The data showed
improvements of percent changes (A %) onthetestsgetting up froma
seated position (GSP) getting up from the proneposition (GPP), getting
upfromachair and movement around thehouse (GCMH), and putting
on and taking off ashirt (PTS) but no significant difference compared
with beforeof 16-week of aquatic exerciseprogram, theseresultspartia
contradict those than found significant improvements in as aquatic
exercise (Borges et d., 2012, Goncaves et d., 2011). In soite of the
aguatic exercisetraining programwasdesigned fivetimesaweek whit
periodization in order to produce grater adaptetions, asis referred in
exercise prescription (Romo et d., 2011; Stanley et d., 2013). Our
aguatic exercise training program, it was incressed the load heart rate
reserve of 40-50% (1-8th week) to 50-60% heart rate reserve (9-16th
week), by other hand some of these programs where attendance in
strength moddlities than may have influence the improvements in
functiona autonomy tests and in the (GlI).

Regarding the assessment of physical fitness in the populaion
with Parkinson’sdisease severd batterieshave been used to determine
the effects of exercise physica exercise (Murray et d., 2014). In the
present research the (GDLAM) protocol assessment of functiond
autonomy was chosen for inexpensive, validated, easy to apply,
replicableand thetestsamulateactivitiesof daily living caculatingthe
time done in generd index of functiona autonomy than provides
information of certain freedom of action (Dantas & Va e, 2004; Dantes,
2014). Inneurology and gerontol ogy areas physica exercise, hasbeen
proposed during the rehabilitation of Parkinson’s disease in order to
minimizephysicd disability andfall accidents(Alkhuja, 2013; Benzinger
etd., 2014), duethedeterioration of neuromuscular functionsshould be
monitored functiond autonomy toavoidtheoccurrenceof bonefractures
andinjuriesfor accidentd fdlsinthesepopulation (Gazewood, Richards,
& Clebak, 2013), moreover than presence of hip boneminerd density
in post-menopausal women with Parkinson's disesse is associated
withleg muscle strength (Alkhuja, 2013).

The present sudy has somelimitations, first than thereisasingle
arm with no basdineto etablish gability in the measures, the sample
szeisrdatively smal and wedon't evaluate co variablesin the group.
However, despite these limitations, we used vaidated measurement
instruments of functiona autonomy and gppropriate physicd exercise
prescription to conduct the aquitic exercise.

Conclusions

These results highlight the importance to include the periodized
aguaticexerd setraining program asanon-pharmacol ogica intervention
for post-menopausal women diagnosed with idiopathic Parkinson's
disease; However in thefuture, it will be gppropriated more sudiesto
better darify the underlying mechanism between aguatic exerciseand
functiona autonomy.

Acknowledgment
Theresearchwasfunded by the Santander Scholarship Programme
2014 for Young Professors and Researchers from Latin American

Universitiesfavoring short-termresearch mohility and academicexchange
to complete the research between the Faculty of Sport, Autonomous

Retos, nimero 33, 2018 (1° semestre)

University of BgaCdlifornia, Mexico; Laboratory of Human Matricity
Biosciences(LABIMH), Federal University of Stateof Riode Janeiro,
Brazil and L aboratory of ExercisePhysiology, Estaciode SAUniversity,
Cabo Frio, Brazil.

References

Alkhuja, S. (2013). Parkinson diseese: research update and clinical
management. Southern Medical Journal, 106(5), 334. doi:10.1097/
SMJ.0b013e318290f 72a

American Collegeof Sports, M., Chodzko-Zgko, W. J,, Proctor, D. N.,
Fatarone Singh, M. A, Minson, C. T., Nigg, C. R,, . .. Skinner, J.
S. (2009). American College of Sports Medicine position stand.
Exercise and physical activity for older adults.
Medicine & Sciencein Sports & Exercise, 41(7), 1510-1530.
doi:10.1249/M SS.0b013e3181a0c95¢

Benzinger, P, Rapp, K., Maetzler, W., Konig, H. H., Jeensch, A.,
Klenk, J, & Buchde, G (2014). Risk for femord fractures in
Parkinson's disease patients with and without severe functional
impairment. PLoS One, 9(5), €97073. doi:10.1371/
journa .pone.0097073

Bohorquez, M. A., Lorenzo, M & GarciaA. J. (2014) Actividad fisica
como promotor del autoconcepto y laindependencia persond en
personas mayores. Revista |beroamericana de Psicologia del
Ejercicioyd Deporte, 9(2) 533-546.

Borges E. G, Cader, S A, Vde R. G, Cruz, T. H., Carvaho, M. C.,
Pinto, F. M., & Dantas, E. H. (2012). Theeffect of balroom dance
on baance and functiona autonomy among the isolated elderly.
Archives of Gerontology and Geriatrics, 55(2), 492-496.
doi:10.1016/j.archger.2011.09.004

Botero, J. P, Shiguemoto, G E., Prestes, J,, Marin, C. T., Do Prado, W.
L., Potes C. S, . . . Perez, S E. (2013). Effects of long-term
periodized res stancetraining on body composition, leptin, resstin
and muscle strength in ederly post-menopausa women. Journal
of SportsMedicineand Physical Fitness, 53(3), 289-294. Retrieved
from http:/Avww.nchi.nlm.nih.gov/pubmed/23715254

Cabanillas, E., Barcing, P, de laLlave, M.J, Laguna, M., & Aznar,
S. (2011). El esquemadelaactividad fisicacon mapasmentaesen
personas mayores. Revista |beroamericana de Psicologia del
Ejercicioye Deporte, 6(1)31-45.

Colado, J.C., GarciaMaso, X., Rogers, M. E., Tdla V., Benavent, J,
& Dantas, E. H. (2012). Effects of aguatic and dry land resistance
training devices on body composition and physical cgpacity in
postmenopausa women. Journal of Human Kinetics, 32, 185
195. doi:10.2478/v10078-012-0035-3

Dantas, E.E., Figueira, HAA., Emygdio, RF, & Vde, RG (2014).
Functiond autonomy GDLAM protocol dassfication pettern in
elderly women. Indian Journal of Applied Research,4:262-266.

Dantas, EEE., & Vae, R.G (2004). GDLAM'’ S protocoal of functiond
autonomy evauation. Fitness& PerformanceJournal, 3:175-182

Duncan,R. P, Leddy,A. L., Cavanaugh, J. T., Dibble, L. E., Ellis, T.D.,
Ford, M. P, ... Earhart, G M. (2012). Accuracy of fal prediction
in Parkinsondisease: 9x-month and 12-month progpectiveandyses.
Parkinson's Disease, 2012, 237673. doi:10.1155/2012/237673

Fernandez, H. H. (2015). 2015 Update on Parkinson disease. Cleveland
Clinic Journal of Medicine, 82(9), 563-568. doi:10.3949/
cgm.82gr.15004

Fraga, M. J, Cader, S A., Ferreirg M. A, Giani, T. S,, & Dantas, E. H.
(2011). Aerohicresistance, functiond autonomy and qudity of life
(QoL) of ederly women impacted by a recreation and walking
program. Archives of Gerontology and Geriatrics, 52(1), e40-43.
doi:10.1016/j.archger.2010.04.021

Fulop, T., Larbi, A., Witkowski, J. M., McElhaney, J., Loeb, M.,
Mitnitski, A., & Pawelec, G (2010). Aging, frailty and age-related
diseasss Biogerontology, 11(5), 547-563. doi:10.1007/s10522-010-
9287-2

Gazewood, J. D., Richards, D. R., & Clebak, K. (2013). Parkinson

-219 -



disease: an update. American Family Physician, 87(4), 267-273.
Retrieved from http:/Aww.nchi.nlm.nih.gov/pubmed/23418793

Goncaves L.C., Vde R. G, Barata N. J, Vargeo, R. V., & Dantas, E.
H. (2011). Hexihility, functiond autonomy and qudity of life(QoL )
indderly yogapractitioners Archivesof Gerontology and Geriatrics,
53(2), 158-162. doi:10.1016/].archger.2010.10.028

Hal Lépez, JA., OchcaMartinez, PY.,AlarconMeza, E. |, Moncada:
Jménez, J A., GarciaBertruy, O. & Martin Dantes, E. H. (2017).
Programadeentrenamiento dehidrogimnasiasobrelascapacidades
fisicasdeadultasmayores/ Hydrogymnasticstraining programon
physicd fitnessinelderly women. Revida Internacional deMedicina
y CienciasdelaActividad Fisicay del Deporte, 7(66)283-298.

Herndndez-Murla, J. A., Sdazar-Landeros, M. M., Sdazar, C. M.,
GoOmez-Figueroa, JA., OrtizBojorquez, C., De Souza: Teixera, F,
& DePaz-Ferndndez, J.A. (2015). Influenciadd estilodeviday la
funcionalidad sobrelacdidad devidardacionadacon lasdud en
poblacin mexicanacon salud comprometida. EducacionFisicay
Ciencia, 17(1) 1-11.

Jménez, M. C,, Parraga, J. A, & Lozano, E. (2013). Incidenciade un
programadeactividad fisicasobrelascapaci dadesfiscasdemujeres
mésde60afios. Revidalnternacional deMedicinay Cienciasdela
Actividad Fisicay del Deporte, 13(50), 217-233.

Murray, D. K., Sachdli, M. A., Eng, J. J, & Stoesd, A. J. (2014). The
effectsof exerciseon cognitionin Parkinson'sdisease: asystematic
review. Trandational Neurodegeneration, 3(1), 5. doi:10.1186/2047-
9158-3-5

Nelson, M. E., Rgeski, W. J, Blair, S. N., Duncan, P W., Judge, J. O.,
King,A. C,, ... American Heart, A. (2007). Physicd activity and
public hedth in older adults: recommendation from theAmerican
Coallege of Sports Medicine and the American Heart Association.
Circulation, 116(9), 1094-1105. doi:10.1161/
CIRCULATIONAHA.107.185650

Pernambuco, C. S, Borba-Pinheiro, C. J, Vde, R. G, Di Mad, F,
Monteiro, P K., & Dantas, E. H. (2013). Functiond autonomy,
boneminerd density (BMD) and serum osteocalcinlevelsinol der
femdeparticipantsof anaguaticexerciseprogram (AAG). Archives
of Gerontology and Geriatrics, 56(3), 466-471. doi:10.1016/
j.archger.2012.12.012

Puri, K. S, Suresh, K. R, Gogtay, N. J, & Thaite, U. M. (2009).

- 220 -

Declaration of Helsinki, 2008: implications for stakeholders in
research. Journal of Postgraduate Medicine, 55(2), 131-134.
doi:10.4103/0022-3859.52846

Romo, V., Schwingd, A., & Chodzko-Zgko, W. (2011). Internationd
resigtancetraining recommendationsfor older adults: Implications
for the promotion of hedthy aging in Spain. Journal of Human
Sport and Exercise, 6(4), 639-648. doi:http://dx.doi.org/10.4100/
jhse.2011.64.07

Sanders M. E,, Takeshima, N., Rogers, M. E., Colado, J. C., & Borrean,
S (2013). Impact of thesw.ea T. water-exercisemethod on activities
of dally living for older women. Journal of Sports Science and
Medicine, 12(4), 707-715. Retrieved from http://
www.nchi.nim.nih.gov/pubmed/24421730

Serra Rexach, J. A. (2006). [Clinical consequences of sarcopenia).
Nutricion Hospitalaria, 21 Suppl 3, 46-50. Retrieved from http://
www.nchi.nim.nih.gov/pubmed/16768030

Sipila, S, Multanen, J, Kdlinen, M., Era, P, & Suominen, H. (1996).
Effects of strength and endurance training on isometric muscle
strength and walking speed in elderly women. Acta Physiologica
Scandinavica, 156(4), 457-464. doi:10.1046/j.1365-
201X.1996.461177000.x

Stanley, J., Peake, J. M., & Buchheit, M. (2013). Cardiac
parasympathetic reactivation following exercise: implicationsfor
training prescription. Sports Medicine, 43(12), 1259-1277.
doi:10.1007/s40279-013-0083-4

Tabak, R.,Aquije, G, & Fisher, B. E. (2013). Aerobicexercisetoimprove
executive function in Parkinson disease: a case series.Journal of
Neurologic Physical Therapy, 37(2), 58-64. doi:10.1097/
NPT.0b013e31829219hc

Villarred, M. A., Moncada, J., Galegos, J. J,, & Ruiz Juan, F. (2016).
Effectsof aPilates-based exerciseprogram onmood satesin ol der
adultsin Mexico. Retos, 30:106-109.

Vincent, W. J. (1999) Satidticsin kinesiology (2nd Ed.). Champaign,
Ilinois Human Kinetics.

Zurita-Ortega, F,, Fernéndez-Garcia, R., Cepero, M., Zagdaz-Sanchez,
M.L., Vaverde-Cepeda, M. & Ramirez-Dominguez, P. (2009).
There ationship between painand physica activity inolder adults
that begin a program of physical activity. Journal of
Human Sport & Exercise, 3(4) 284-297.

Retos, nimero 33, 2018 (1° semestre)



