
   

Nutrición Hospitalaria

ISSN: 0212-1611

info@nutriciónhospitalaria.com

Grupo Aula Médica

España

Ochoa Martínez, Paulina Yesica; Hall López, Javier Arturo; Paredones Hernández, Alberto; Martin

Dantas, Estélio Henrique

Effect of periodized water exercise training program on functional autonomy in elderly women

Nutrición Hospitalaria, vol. 31, núm. 1, enero, 2015, pp. 351-356

Grupo Aula Médica

Madrid, España

Available in: http://www.redalyc.org/articulo.oa?id=309232878038

   How to cite

   Complete issue

   More information about this article

   Journal's homepage in redalyc.org

Scientific Information System

Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal

Non-profit academic project, developed under the open access initiative

http://www.redalyc.org/revista.oa?id=3092
http://www.redalyc.org/articulo.oa?id=309232878038
http://www.redalyc.org/comocitar.oa?id=309232878038
http://www.redalyc.org/fasciculo.oa?id=3092&numero=32878
http://www.redalyc.org/articulo.oa?id=309232878038
http://www.redalyc.org/revista.oa?id=3092
http://www.redalyc.org


351

Nutr Hosp. 2015;31(1):351-356
ISSN 0212-1611 • CODEN NUHOEQ

S.V.R. 318

Original / Ancianos

Effect of periodized water exercise training program on functional 
autonomy in elderly women
Paulina Yesica Ochoa Martínez1, Javier Arturo Hall López1, Alberto Paredones Hernández1  
y Estélio Henrique Martin Dantas2

1Faculty of Sports, Autonomous University of Baja California. México. 2Laboratory of Human Motricity Biosciences, Federal 
University of State of Rio de Janeiro. Brazil.

Correspondence: Javier Arturo Hall López. 
Río Mocorito y Monclova Street S/N. 
Ex ejido Coahuila Neighborhood. 
21280 Mexicali, Baja California, México. 
E-mail: javierhall@uabc.edu.mx

Recibido: 26-VII-2014. 
Aceptado: 16-VIII-2014.

Abstract

Background: Scientific evidence have been related ne-
gative functional autonomy to sedentary lifestyle in el-
derly women by other hand physical exercise is highly 
recommended to prevent deterioration of neuromuscular 
functions and proposed during the rehabilitation of phy-
sical disability and fall accidents. 

Aim: To determine the effect of periodized water exer-
cise training on functional autonomy in elderly women. 

Methods: Twenty-six subjects were randomly assig-
ned in two, water exercise intervention group (n=16) and 
control group (n=10); The intervention group followed 
12-week of periodized water exercise training program 
five times a week, 30 minutes of water exercise with work 
heart rate reserve of 40-50% (1-6th week) increasing the 
load to 50-60% (7-12th week); The protocol of the Group 
of Latin-American Development for Maturity (GDLAM) 
was used to evaluate functional autonomy; As statistical 
analyses mixed 2 x 2 ANOVA was used, also percentage 
changes (� %) were calculated. 

Results: The results showed significant improvement 
(p<0.05) comparing the interaction intergroup and the 
measurements in 10 meters walk test (10mw) (p=0.001) 
and general GDLAM index (GI) (p=0.012), percentage 
changes (� %) showed positive improvements in the five 
components of (GDLAM) and (GI). 

Conclusion: Periodized water exercise training pro-
gram was able to enhance (10 mW) and (GI) however, 
will be appropriated in the future more studies to better 
clarify the possibilities of improvements between water 
exercise and functional autonomy.

(Nutr Hosp. 2015;31:351-356)

DOI:10.3305/nh.2015.31.1.7857
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EFECTO DE UN PROGRAMA DE 
ENTRENAMIENTO PERIODIZADO DE 

EJERCICIO ACUÁTICO SOBRE LA AUTONOMÍA 
FUNCIONAL EN ADULTAS MAYORES

Resumen

Antecedentes: Evidencia científica relaciona autono-
mía funcional negativa y sedentarismo en adultas mayo-
res, por otra parte el ejercicio físico se ha recomendado 
para evitar el deterioro de funciones neuromusculares y 
durante la rehabilitación de la discapacidad física y caí-
das. 

Objetivo: Determinar el efecto de un programa de en-
trenamiento periodizado de ejercicio acuático sobre la 
autonomía funcional de adultas mayores. 

Métodos: Veintiséis sujetos fueron asignados al azar 
en grupo de ejercicio acuático de intervención (n = 16) 
y un grupo control (n = 10); El grupo de intervención 
participó en 12 semanas de ejercicio acuático periodiza-
do cinco veces por semana, 30 minutos con una frecuen-
cia cardiaca de reserva de 40 a 50% (1-6 semana) y un 
aumento de la carga de 50 a 60% (7-12 semana); Se uti-
lizó el protocolo del Grupo de Desarrollo Latinoameri-
cano de Madurez (GDLAM) para evaluar la autonomía 
funcional; el análisis estadístico fue por ANOVA 2 x 2, 
también se calcularon los porcentajes de cambio (�%). 
Resultados: Se mostró mejoría significativa (p<0,05) al 
comparar la interacción intergrupo y las mediciones en 
el test de caminar 10 metros (10 mW) (p=0,001) y el índi-
ce de GDLAM (GI) (p=0,012), los cambios porcentuales 
(�%) mostraron mejoras en los cinco componentes de 
(GDLAM) y (GI). 

Conclusión: El entrenamiento periodizado de ejercicio 
acuático fue capaz de mejorar (10 mW) y (GI) en adultas 
mayores, aun sin embargo, se requieren futuros estudios 
para aclarar las posibilidades de mejora en el ejercicio 
acuático y autonomía funcional.

(Nutr Hosp. 2015;31:351-356)

DOI:10.3305/nh.2015.31.1.7857

Palabras clave: Adultas Mayores. Ejercicio Físico. Auto-
nomía Funcional.
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Introduction

 
wAging process is� characterized for decrease� pro-
gressively�the neuromuscular functions loss of muscle 
mass than reduce strength and joint mobility1 there is 
scientific evidence pointing than individuals above 
60 years old coincides with loss of independence2,3 

and decrease in functional autonomy in completing 
activities of daily living such as walking, climbing 
stairs, or rising from a chair without the help of a per-
son or device4 which affect the elderly social develo-
pment and decreasing their quality of life. According 
with the National Health and Nutrition 2012, 26.9% 
of Mexican elderly had some degree of disability 
(26.9% in women and 23.8% in man) moreover the-
se prevalence increases with age, by other hand, the 
survey showed than 34.9% of elderly suffered a fall 
in the last 12 months, being more frequently in wo-
man than in man5, moreover, the occurrence of falls 
as accident lead the burden of health-care costs for 
medical care in elderly6.

The Group of Latin-American Development for 
Maturity (GDLAM) defines functional autonomy 
covering three aspects: autonomy of action that re-
lates to the notion of physical independence; auto-
nomy refers to the possibility of self-determination 
and autonomy than allows the person to judge any 
situation7. Evidence from cross-sectional analytical 
study clearly show than negative functional auto-
nomy have been related to sedentary lifestyle in el-
derly women8,9, Also results of controlled trials focu-
sed on exercise in elderly women have been improve 
functional autonomy10-13, Hence physical exercise in 
elderly has been proposed to prevent falls in elderly 
and during the rehabilitation to minimize health pro-
blems related with this problem14-16.

This research considered the water exercise than 
carried out through realizing rhythmic-gymnastic ac-
tivities in an aquatic environment17, this modality of 
exercise is especially recommended among people 
who have limitations with do exercise on dry land 
due to impact20 and which in the last ten years, has 
taken popularity and preference among elderly by 
taking advantage of water properties in order to pro-
vide fluidity and a wider range in movements while 
diminishing the risk of injuries8,19. It was found than 
water exercise in elderly women provides functional 
autonomy10. In this context, in exercise training pe-
riodization increasing the load heart rate reserve has 
been produce grater adaptations20. the present study 
involves a periodized water exercise training pro-
gram with different frequency, work load intensity 
and time than other references10. Thus, the aim of this 
study was to determine the effect of periodized water 
exercise training program on functional autonomy in 
elderly women. The initial hypothesis was that wa-
ter exercise training would improve functional auto-
nomy in elderly women.

Materials and Methods 

Subjects

Twenty-six elderly women volunteered to partake in 
the water exercise program in the aquatic complex of the 
Faculty of Sports at the Autonomous University of Baja 
California were recruited, before staring the periodized 
water exercise training the subjects completed a medi-
cal examination in order to identify the inclusion and 
exclusion criteria; the inclusion criteria were ambulation 
capacity, not have performed a systematical routine of 
exercise in 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 com-
plications that could affect the ability to accomplish exer-
cise such as osteoarthritis, joint injuries or recent bone 
fractures, psychological and neurological problems. 

The present study followed the ethical principles re-
garding human experimentation proposed by the Helsin-
ki declaration; all the subjects provided a written consent 
in order to participate in the study21, that was approved 
by the research program of the Faculty of Sports of the 
Autonomous University of Baja California. Protocol # 
149/2/C/13/16.

Study design and testing procedures

Participants were randomly assigned in two, wa-
ter exercise intervention group (n=16, age of 67.5±5.4 
years) and non-exercising control group (n=10, age of 
67.4±4.7 years) who advised not to join in systemized 
exercise but to continue with their usual daily physical 
activities; In order to determine functional autonomy 
was performed according with the guidelines of the 
Group of Latin-American Development for Maturity 
(GDLAM) protocol than is composed by the following 
five tests:7 10 m walk (10 mW), getting up from a seated 
position (GSP) getting up from the prone position (GPP), 
getting up from a chair and movement around the house 
(GCMH), and putting on and taking off a shirt (PTS). 
All tests were individually conducted and repeated two 
different times with a minimum of 5 min intervals, the 
lowest time of the two trials was recorded; These tests 
make it possible establishing the Functional Autonomy 
and General GDLAM index (GI) calculated as follows:7 
GI=[10 mW + GPP+GSP+ PTS)*2]+ GCMH/4 

Measurements were performed at the baseline pretest 
and immediately upon posttest of the 12-week of wa-
ter-exercise, only those completing 95% of training ad-
herence were included in the statistical analysis. 

Periodized water exercise training 

The water exercise was conducted and supervised 
by master in sport science specialist also in accordan-
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ce with physical exercise prescription for older adults 
established by the American College of Sports Medici-
ne22 and the American Heart Association23. 

The participants completed three-month of periodized 
water exercise training program five times a week, with 
50 minutes per session which was comprised by 10 mi-
nutes of warm-up, 30 minutes of water exercise training 
component with intensity monitored by telemetry using 
a heart rate monitor Polar FT7® (Finland), the work 
heart rate reserve of 40-50% (1-6th week) increasing 
the load to 50-60% heart rate reserve (7-12th week) the 
work heart rate reserve was estimated with the equation 
Max HR= 208-0.7x age24 followed by 10 minute of cool 
down. 

Statistical analysis 

Descriptive statistical procedures are presented as 
mean ± standard deviation; Shapiro-Wilk Test was used 
in order to determine the normality of the groups and 
the homogeneity of the sample. Differences inter and in-
tragroup pretest-posttest were determined using mixed 2 
x 2 ANOVA (groups x measurements), the significance 
level were performed of p<0.05, 95% probability of ac-
curacy of the results or negative event with a probability 
of 5% per case. Also percentage changes (� %) were cal -
culated for each study group [(Media post – Media pre)/
Media pre] x 100. Statistical analyses were performed 
using the statistical software (SPSS for Windows version 
20 (IBM Corporation, New York, USA).

Results

Descriptive statistical (M ± DE) of the five tests to de-
termine the functional autonomy and General GDLAM 
index (GI) are presented in Table I, the values showed 
lower means in experimental group than in control group 
at the baseline pretest than posttest of the 12-week of 
water-exercise. 

Table II. provides the data of the mixed 2 x 2 ANO-
VA (groups x measurements) analysis showed signifi-
cant values (p<0.05) comparing the interaction inter-
group and the measurements (p=0.001), of 10 mW (s), 
also General GDLAM index (GI) showed significant 
values (p<0.05) comparing the interaction intergroup 
and the measurements (p=0.012), No significance di-
fferences were observed between the exercising and 
control group for the variables of GSP, GPP, PTS and 
GCMH. 

As sown in figure I the percentage changes (� %) of 
exercise group attained lower values after treatment. 

Discussion

The main findings of the present research were that 
twelve weeks of periodized water exercise training 
program improve significant reductions in the (10 
mW) of the battery tests of functional autonomy and in 
the (GI) in the in elderly women who took part in the 
experimental group.

The (10 mW) test was validated in elderly justifying 
the distance at which an elderly can cross the street 
in an urban perimeter the test also reflects in elder-
ly the security to walk without aid or assistance from 
people or equipment25, these findings are corroborated 
elderly women who participate in a 4 months walking 
program13, other findings showed significant changes 
whit less time in 10 m walk test of functional auto-
nomy in el elderly women practitioners of ballroom 
dance11, this suggest than elderly women who engage 
systematic physical exercise may have more velocity 
to walk 10 mater distance. 

Regarding the assessment of physical fitness in the 
elderly population several batteries have been used to 
determine the incidence of physical exercise14,16; In 
the present study the (GDLAM) protocol assessment 
of functional autonomy was chosen for inexpensive, 
validated, easy to apply, replicable and the tests simu-
late activities of daily living calculating the time done 

Table I 
Mean and standard deviation (M ± DE) values for the five tests to determine the functional autonomy  

and General GDLAM index (GI) of the experimental and control group baseline and after water-exercise

Variables
Experimental (n=16) Control (n=10)

Pre Post Pre Post
al0mW(s) 7.60±1.47 6.70±1.23 7.55±2.21 7.92±2.36
bGSP(s) 11.36±2.40 11.04±2.22 13.81±3.62 14.08±3.78
CGPP(s) 5.66±1.88 4.69±2.38 7.07±3.71 7.29±3.14
dPTS(s) 11.50±3.68 11.20±3.52 13.52±4.32 13.73±4.19
eGCMH(s) 33.03±4.97 31.84±84 34.67±7.81 35.83±8.90
fGI 26.33±4.40 24.78±3.94 29.65±7.1 30.47±7.67

10 mW: 10 m walka; GSP: getting up from a seated positionb; GPP: getting up from the prone positionc; PTS: putting on and taking off a shirtd; 
GCMH: getting up from a chair and movement around the housee; GI: General GDLAM indexf.
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in general index of functional autonomy than provides 
information of certain freedom of action7.

The results of (GI) on this study was consistent 
with other controlled trials in elderly women has 
been considered exercise modalities as aquatic exer-
sise10dance11, yoga12, or walking13. In the present 
study, the results on the tests getting up from a sea-
ted position (GSP) getting up from the prone position 
(GPP), getting up from a chair and movement around 
the house (GCMH), and putting on and taking off a 
shirt (PTS) it was found percentage changes (� %) 
improvements but no significant changes in relation 
to the mean of experimental and control groups, these 
results partial contradict those than found significant 
improvements in as aquatic exersise10 dance11, yoga12, 
or walking13. In spite of the water exercise training 
program in these research was designed five times 

a week whit periodization in order to produce grater 
adaptations increasing the load heart rate reserve of 
40-50% (1-6th week) increasing the load to 50-60% 
heart rate reserve (7-12th week) these discrepancies 
may be owing to de time than were carried through 
4 to 8 months but with lower frequency (3 times a 
week) and work load intensity by other hand some of 
these programs where attendance in strength moda-
lities than may have influence the improvements in 
functional autonomy tests and in the (GI). 

In gerontology and geriatrics area physical exer-
cise has been proposed during the rehabilitation of 
physical disability and fall accidents in elderly14, due 
preventing deterioration of neuromuscular functions 
should be monitored functional autonomy to avoid 
the occurrence of accidental falls in these popula-
tion7.

Table II 
Mixed 2 x 2 ANOVA (groups x measurements) for the five tests to determine the functional autonomy  

and General GDLAM index (GI) of the experimental and control group

Level of significance (p) a priori to α�0.05.

Variable Intergroup (A) Measurements (B) Interaction (AxB)
a10 mW (s) .409 .119 .001
bGSP (s) .024 .929 .340
cGPP(s) .501 .301 .106
dPTS (s) .154 .853 .288
eGCMH(s) .276 .987 .114
fGI .054 .417 .012

10 mW: 10 m walka; GSP: getting up from a seated positionb; GPP: getting up from the prone positionc; PTS: putting on and taking off a shirtd; 
GCMH: getting up from a chair and movement around the housee; GI: General GDLAM indexf.

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 shirt; GCMH: getting up from a chair and movement around the house; GI: General GDLAM index.
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In conclusion, periodized water exercise training 
program is able to enhance the percentage changes (� 
%) of functional autonomy in elderly women, also the 
results showed positive improvements in (10 mW) of 
functional autonomy and in the General (GI) howe-
ver, in will be appropriated in the future more studies 
to better clarify and investigate the possibilities of 
improvements between water exercise and functional 
autonomy, due to this modality of exercise has taken 
popularity among elderly provide them advantage of 
move with greater amplitude in water environment. 
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