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ABSTRACT

The promotion of a physically active lifestyle in elderly people
has been used as a strategy to promote improvement in health
standards and quality of life. The objective of this study was to
evaluate the effects of an intervention program on the physical
activity (PA) and nutritional level of physically active women aged
from 50 to 72 years old. The sample was composed of sixty-four
women participating in a regular exercise program in a senior cen-
ter. Subjects were assigned conveniently to one of four interven-
tion groups: A) nutritional (n = 17); B) nutritional + physical activity
(n = 17); C) physical activity (n = 13); D) control (n = 15). Physical
activity level was assessed by the International Physical Activity
Questionnaire (IPAQ). The intervention program was conducted
for twelve weeks, once a week, 5 to 10 minutes after the exercise
sessions. Nutritional intervention was based on “talks” about health
nutrition, and the physical activity intervention was based on the
Agita São Paulo program message, encouraging everyone to take
at least thirty minutes of any PA, at moderate intensity, mostly
days of the week, besides the gym classes. The results showed a
significant (p < 0.05) increase on frequency (time/week) of moder-
ate activities in groups A, B and C (32.4%; 49.6%; 47.9% respec-
tively) after 12 weeks of program, when compared to the control
group. Women in the physical activity intervention group present-
ed significant increase (123.2%) in duration (min/week) of moder-
ate PA and walk (150.9%) and also in the walking frequency (97.6%)
when compared to baseline. The intervention program produced
significant increases in the physical activity level even in women
already physically active.

INTRODUCTION

Since the decade of 50, an expressive growth of the elderly pop-
ulation has been observed in the developing countries. In Brazil,
according to demographic forecasts, a growth of 16 times on the
number of the elderly population is estimated from 1950 to 2020(1).

On the other hand, a decrease on the involvement in moderate-
intense physical and daily activities is observed with aging, leading
to a decrease on the physical capacity(2-4). Such fact has been asso-
ciated with the increase on the risk of non-transmissible chronic
diseases such as hypertension, type 2 diabetes mellitus, heart dis-
eases, cerebral vascular accident, osteoarthritis, respiratory disor-
ders and postural deviations(5-7).

It is suggested that the morbidity-mortality associated to chron-
ic diseases could be reduced with prevention, including lifestyle
changes especially with regard to diet and physical activity(8). Paffen-
barger et al.(9) demonstrated that the regular practice of physical
activities reduces the mortality risk due to heart diseases among
other causes and hence increasing longevity. Therefore, physical
activity has been widely employed as strategy to improve the qual-
ity of life of the elderly population by decreasing the harmful ef-
fects caused by alterations followed by aging, also improving the
social contact, reducing psychological problems.

Some studies that had as main objectives to increase the phys-
ical activity level by means of technical orientations to change health
behaviors showed to be effective(10-12). With this purpose, the Phys-
ical Activity Promotion Program called as Agita São Paulo arose for
the population of the State of São Paulo with the objective of in-
creasing the level of knowledge on the benefits of an active life-
style and the physical activity level not only for adults and school
boys and girls, but also for adults older than 60 years of age. The
program uses messages that inform about the benefits of an ac-
tive lifestyle, how much physical activity should be performed in
order to obtain these benefits and the orientations about how to
overcome the main barriers to achieve active lifestyle(13,14). On the
other hand, some evidences demonstrated positive relation be-
tween physical activity and diet. However, Wilcox et al.(15) verified
no voluntary changes on diet with changes on the physical activity
level. Therefore, the objective of this study was to evaluate the
effects of a physical activity level increment program using the
strategies of the Agita São Paulo program and nutritional orienta-
tion on the physical activity level of women with ages ranging from
50 to 72 years physically active.

METHODS

The present work was approved by the Ethics Committee of the
Celafiscs for researches involving human beings and the partici-
pants signed the Free and Informed Consent Term.

From the 104 elderly women initially selected for the study, only
62 fulfilled all intervention phases. At the end of the study the oth-
er 42 were excluded because they did not fulfill 75% of frequency
in gym and intervention sessions or because they did not fulfill all
evaluation questionnaires or due to dropouts.

All statistical analyses performed in this study included the 62
women who fulfilled all intervention phases.

To do so, the 62 women from the final sample presented ages
ranging from 50 and 72 years (mean: 61.9 ± 6.7 years) and partic-
ipated in a regular localized exercise practice twice a week with
duration of fifty minutes each session with average practice time
of 4.71 ± 3.74 years, offered by the Senior Center of the São Cae-
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tano do Sul city hall. From the six physical exercise groups of that
center, the four groups in which the session schedules were the
most apart from each other were included, in other words, the
groups performing sessions earlier and later in order to avoid con-
tact between groups, once the orientations were given at the end
of the sessions. Thus, the final total group was assigned conve-
niently according to day and schedule of the physical activity group:
group A (n = 17) received nutritional orientation; group B (n = 17)
received nutritional orientation plus physical activity orientation;
group C (n = 13) received physical activity orientation only; and
group D (n = 15) received no orientation at all. All groups remained
participating regularly in physical activity sessions offered by the
Senior Center always oriented by a physical education teacher.

Furthermore, the inclusion criteria established that the women
could not be involved with weight reducing diets and present at
least 75% of frequency in the physical activity and intervention
sessions.

The nutritional and/or physical activity orientations were conduct-
ed once a week with duration of 5-10 minutes shortly after the
physical activity session. The nutritional orientations for groups A
and B were based on a nutrition handbook for the old-aged devel-
oped by the Department of Nutrition of the Public Health School –
USP and consisted of observations on several topics involving
healthy nourishment, aging and nutritional requirements; functions
of energetic, constructor and regulatory foods; meaning of a healthy
nourishment (emphasizing the food pyramid); useful advices on
adequate nourishment: food source of the main nutrients (proteins,
carbohydrates, fats, vitamins, minerals and fibers), fat benefits, fi-
bers and salt and health; differences between “diet” and “light”;
how to control body weight and the relation between free radicals
and aging(16). These nutritional orientations were performed due to
the interrelation between healthy behaviors(18) reported in litera-
ture, for example, how a healthy nourishment influences the phys-
ical activity level.

The orientations on physical activity performed with groups B
and C were based on the message from the Agita São Paulo pro-
gram and consisted of stimulating the performance of physical
activities, especially those of moderate intensity in addition to the
physical activity sessions, especially walks for at least thirty min-
utes a day performed continuously, in other words, being performed
in 3 sessions of 10 minutes or 2 sessions of 15 minutes most days
of the week, for at least 5 times. During orientation sessions, infor-
mation with regard to benefits of the regular practice of physical
exercises, the importance of the stretching before walk and hydra-
tion and with regard to the strategies to overcome barriers for the
practice of physical activities were also emphasized. Furthermore,
informative material (folders, food pyramids, posters, projections)
were distributed also based on the same references. The objec-
tive of these orientations was to verify whether the knowledge
and stimulus themselves would result in voluntary changes on the
physical activity level.

The data collection was performed before and after the inter-
vention period by the same appraisers and took place at the São
Caetano do Sul Senior Center facilities (SP).

In order to identify the physical activity level according to lei-
sure-time daily physical activities, the short-form self-applicable
International Physical Activity Questionnaire (IPAQ) version 8 was
used, validated in Brazil by the Study Center of the São Caetano do
Sul Physical Fitness Laboratory – Celafiscs(17). The questionnaire
was composed of nine questions with regard to frequency (times/
week) and duration (minutes/session) of physical activities per-
formed at different intensities: intense, moderate and walk stan-
dard. For the analysis of data, the moderate intensity and walk
standard were used, once most women (98%) did not perform
high-intensity physical activity.

The statistical analysis used included the analysis of covariance
“Ancova” in order to correct possible initial differences (pre) or

eventual differences between groups and to determine pre and
post intervention differences between groups twelve weeks after
and the delta percentile (∆%) in order to verify differences between
groups at the same period and between the different periods in
each group. The significance level adopted was p < 0.05. The soft-
ware SPSS version 10.0 (1999) was used for the analysis of data.

RESULTS

The adherence degree of the 104 women to the program was
of 56.6% for Nutrition group (A); 60.7% for Nutrition and PA group
(B); 59.7% for Physical Activity group (C), and 62.5% for control
group (D), summing up 59.6% of overall adherence. Thus, the num-
ber of participants of each group included: group A (n = 17) re-
ceived nutritional orientation; group B (n = 17) received nutritional
orientation plus physical activity orientation; group C (n = 16) re-
ceived physical orientation only; group D (n = 14) did not receive
any type of orientation.

No significant differences were observed between groups be-
fore the intervention period. After twelve weeks of intervention,
the group that received nutritional orientation and the group that
received nutritional and physical activity orientation presented sig-
nificant increase on the frequency of moderate activities practice
of 32.4% and 49.6%, respectively, after the intervention period
and in relation to the control group (table 1). Moreover, the physi-
cal activity group also presented significant increase (47.9%) on
the frequency of moderate activities after the intervention period
and in relation to the control group. On the other hand, the control
group demonstrated no significant change on the frequency of
moderate activities after the intervention period; otherwise, a non-
statistically significant reduction of 15.6% was observed. With re-
gard to the duration of the moderate physical activities, the nutrition
orientation and nutrition plus physical activity groups demonstrat-
ed no significant alterations after the 12-week period; however, a
significant increase of 123.2% was observed for the physical ac-
tivity group in relation to the control group. On the other hand, the
control group presented significant reduction (–14.7%) on the du-
ration of moderate physical activities.

TABLE 1

Values of average (x), standard deviation (s) and percentile delta (∆∆∆∆∆%) of

frequency and duration of moderate activities after 12 weeks of nutritional

and physical activity orientation of women older than 50 years of age

Variables Nutrition Nutrition Physical Control

(n = 17) and PA activity (n = 15)

(n = 17) (n = 13)

Pre Post Pre Post Pre Post Pre Post

Frequency x 003.3 004.2*a 03.4 005.0*a 03.4 005.0*a 03.4 0–2.9*
(times/week) s 001.6 001.8 01.5 001.7 01.6 001.6 01.3 0–0.8*

∆% 032.4 049.6 047.9 –15.6*

Duration x 106.5 123.5 95.6 120.0 86.2 192.3* 72.7 –62.0*
(min/week) s 120.3 120.9 80.0 082.2 66.7 162.3 57.4 –16.6*

∆% 016.0 025.5 123.2 –14.7*

* p 0.05 – pre and post intervention period.
a p < 0.05 – in relation to control group.

In the case of the walk standard (table 2), the nutrition and nutri-
tion plus physical activity groups demonstrated no significant alter-
ations with regard to frequency and duration. However, the physi-
cal activity group demonstrated increase of 97.6% on frequency
and of 150.9% on the walk duration after the intervention period.
However, the frequency increase was not significant in relation to
the control group, which also presented increase of 49% on the
walk frequency.

These data suggest that the three types of intervention con-
ducted once a week during 12 weeks were effective in increasing
the frequency of moderate activities of women from this sample
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in relation to the pre period and the physical activities intervention
was effective in increasing significantly the duration of moderate
activities in 123.2% in relation to the control group after the inter-
vention period. However, no significant differences were observed
between intervention and control groups with regard to walk fre-
quency and duration after the intervention period.

of those who had previous knowledge about the new physical ac-
tivity paradigm practiced physical activity according to the new rec-
ommendations, and in the smaller towns, only 14% of them prac-
ticed physical activities according to these recommendations. These
data confirm that the adequate knowledge level does not neces-
sarily result in a regular involvement with physical activity accord-
ing to the new paradigms. The authors concluded that the physical
activity promotion should emphasize not only the increment on
the knowledge level but also on the strategies to overcome barri-
ers, thus facilitating the adoption of an active lifestyle(22).

These data corroborate data found in the present study that
searched not only for the increment on the knowledge level but
also emphasized the best strategies to overcome barriers and to
stimulate the physical activity practice during intervention sessions,
what resulted in increment on the physical activity level.

Young et al.(23) verified in 2,668 individuals with ages ranging from
50 to 65 years that the adherence rate to an one-year exercise
program was lower among those who were initially sedentary
(39.5%) than among active ones (71.6%); however, this rate in-
creased in household low-intensity programs, demonstrating the
importance of stimulating small behavior changes that may be in-
corporated in the daily life with regard to the adherence on a more
active lifestyle, what may be demonstrated in the present study.

Dallosso et al.(24) demonstrated that walking is the most common
physical activity among elderly individuals. Similarly, studies conduct-
ed at our Research Center with women older than 50 years of age
who performed calisthenic physical exercises during 50 minutes
verified that the number of steps, the distance traveled and the en-
ergetic expenditure were respectively 28.5%, 43.23% and 43.2%
higher in walk performed as transport means to sessions than the
values observed during the physical exercise session itself, what
demonstrated that the walk between the residence and the physi-
cal exercise session site may be an effective mean to obtain health
benefits as the physical exercise session itself(25). The present study,
also aimed to emphasize the importance of walk, especially per-
formed at leisure time along with the intervention in order to obtain
a significant increase on the duration and frequency of walk in the
group that received physical activity orientation.

The present work presented some limitations among which we
could mention:

a) Samples conveniently assigned were used, in other words,
the groups were selected so that the schedules and days of phys-
ical activity sessions were the most apart as possible in order to
avoid contact between groups; however, no control on the access
to information given to each group was performed and these infor-
mation might have reached the control group by means of the par-
ticipants from the intervention group;

b) The sample used is small and specific, being composed of a
group of physically active elderly women who have attended phys-
ical exercises sessions for a considerably period of time, what may
not reflect the reality of the average elderly individual;

c) It is also known that questionnaires applied to measure the
physical activity level present some limitations; on the other hand,
the questionnaire used in the present study was validated in a sam-
ple from the Brazilian population;

d) The fact that the individuals knew that they were participating
in a research to evaluate the increment on their physical exercise
practice may itself have influenced the results found.

Finally, it is worth emphasizing that the intervention program
was a 12-week short-term program. Thus, further behavior chang-
es might have been reached with a long-term program.

CONCLUSION

One concludes that a nutritional and physical activity interven-
tion program promoted significant increase on the physical activity
level, frequency and duration of moderate physical activity and walks

TABLE 2

Values of average (x), standard deviation (s) and percentile delta (∆∆∆∆∆%) of

frequency and duration of walk standard after 12 weeks of nutritional and

physical activity orientation of women older than 50 years of age

Variables Nutrition Nutrition Physical Control

(n = 17) and PA activity (n = 15)

(n = 17) (n = 13)

Pre Post Pre Post Pre Post Pre Post

Frequency x 003.6 0–3.2 05.0 4.6 02.9 005.8* 03.7 05.5*
(times/week) s 002.0 0–2.5 02.0 2.4 01.8 001.8* 02.0 01.8*

∆% –11.4 –8.2 097.6* 49.0*

Duration x 047.1 –34.7 52.4 47.4 40.8 102.3* 63.3 61.7*
(min/week) s 120.3 –24.5 67.8 56.3 22.5 102.3* 39.8 35.5*

∆% –26.2 –9.6 150.9* –2.6*

* p < 0.05 – pre and post intervention period.

DISCUSSION

The results found in this study provide strong evidences that a
12-week intervention program aimed at nutritional or physical ac-
tivity orientation or both promoted an increase on the frequency
and duration of moderate physical activities. Moreover, a signifi-
cant increase on the duration of moderate activities and on fre-
quency and duration of walk occurred in the group that only received
physical activity orientation after the intervention period; however,
this increase was not significant in relation to the control group.

Only a few intervention studies on the food and physical activity
behavior change have been conducted in populations older than
50 years of age. These results demonstrated the importance of
simple but clear orientations on the increase of the physical activ-
ity level of women who already performed physical activities.

The first work that used the behavior change techniques on phys-
ical activity in Brazil was performed at our Research Center, occa-
sion when we could also demonstrate an increase on the volun-
tary physical activity practice of women after 12 weeks of a physical
exercises program enriched with food habits and voluntary physi-
cal activity change techniques in 113 women with ages ranging
from 30 to 50 years(11).

Our results also corroborate data found in the San Diego Medi-
care Preventive Health Project (HAS) in which elderly subjects ex-
perienced increase on the physical activity level after eight educa-
tional sessions aimed at healthy behaviors including the practice
of physical exercises performed once a week by a trained counse-
lor during 8 weeks(10). On the other hand, Guillet et al.(12) demon-
strated increase on the frequency and duration of physical activi-
ties of a group of obese women with ages between 60 and 70
years who participated in health and education sessions and also
obtained improvements on the neuromotor variables studied.

Many studies have verified whether physically active individuals
had a healthier diet and some of them found positive relations(18),
while others found no relation at all(5,19-21). The present study has
verified that the group that received specific orientations on healthy
nourishment presented voluntary increase on the frequency of
moderate activities.

A diagnostic evaluation study of an inactiveness habit change
program in the State of São Paulo called as Agita São Paulo Pro-
gram by which our Research Center was the technical responsi-
ble, evaluated the physical activity level of 2,000 individuals older
than 50 years of age in the metropolitan region and in the inland of
the State of São Paulo. In the most populous cities, less than 23%
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even among previously physically active elderly women. Thus, strat-
egies for the promotion of an active lifestyle as those proposed by
the Agita São Paulo Program may be used as a mean to encourage
the performance of physical activities among elderly individuals,
being currently considered as a model strategy according to the
World Health Organization(26), for health promotion by means of
the practice of physical activities. More long-term intervention re-
searches are suggested with the objective of evaluating the change
on the physical activity level and on the food habits in a sample
representative of the elderly population in order to investigate if
these changes remain after the end of the program.

All the authors declared there is not any potential conflict of inter-
ests regarding this article.

REFERENCES

1. World Health Organization. Growth of the elderly population of the world. Gene-
va; 1989 (WHO – Technical Report Series, 779).

2. Hebert R, Brayne C, Spiegelhalter D. Factors associated with functional decline
and improvement in a very elderly community-dwelling population. Am J Epide-
miol 1999;150:501-10.

3. Sallis JF. Age-related decline in physical activity: a synthesis of human and ani-
mal studies. Med Sci Sports Exerc 2000;32:1598-600.

4. Matsudo SMM. Atividade física e envelhecimento: aspectos epidemiológicos.
In: Matsudo SMM, editor. Envelhecimento e Atividade Física. 1a ed. Brasil, Lon-
drina, 2001;60-70.

5. Sesso HD, Paffenbarger RS, Ha T, Lee IM. Physical activity and cardiovascular
disease risk in middle-age and older women. Am J Epidemiol 1999;150:408-16.

6. Rockhill B, Willet WC, Manson JE, Leitzmann MF, Stampfer MJ, Hunter DJ, et
al. Physical activity and mortality: a prospective study among women. Am J
Public Health 2001;91:578-83.

7. Paffenbarger RS Jr, Hyde RT, Wing AL, Hsieh CC. Physical activity, all-cause
mortality and longevity of college alumni. N Engl J Med 1986;314:605-13.

8. McGinnis JM, Foege WH. Actual causes of death in the United States. JAMA
1993;270:2207-12.

9. Paffenbarger RS, Hyde R, Wing A, Lee I, Jung D, Kampert J. The association of
changes in physical-activity level and other lifestyle characteristics with mortal-
ity among men. N Engl J Med 1993;328:538-45.

10. Mayer JA, Jermanovich A, Wright BL, Elder JP, Drew JA, Williams SJ. Changes
in health behaviors of older adults: The San Diego Medicare Preventive Health
Project. Prev Med 1999;23:127-33.

11. Pereira MHN. Mudança na adiposidade de mulheres adultas após um programa
de exercícios enriquecidos das técnicas de modificação do comportamento.
RBCM 1990;4:41-50.

12. Guillet PA, White AT, Caserta MS. Effects of exercise and/or fitness education
on fitness in older, sedentary, obese women. J Aging Phys Act 1996;4:42-55.

13. Governo do Estado de São Paulo. Secretaria de Estado da Saúde. Programa
Agita São Paulo. São Paulo (SP), 1998.

14. Matsudo V, Matsudo S, Andrade D, Araújo T, Andrade D, Oliveira L, et al. Promo-
tion of physical activity in a developing country: The Agita São Paulo experience.
Public Health Nutr 2002;5:253-61.

15. Wilcox S, King AC, Castro C, Bortz W. Do changes in physical activity lead to
dietary changes in middle and old age? Am J Prev Med 2000;18:276-83.

16. Cervato AM, Pereira FAI, Marucci MFN, Nascimento MI, Gomes MMBC. Apos-
tila: Alimentação na terceira idade. Faculdade de Saúde Pública da Universidade
de São Paulo, 1997.

17. Matsudo S, Araújo T, Matsudo V, Andrade D, Andrade E, Oliveira LC, et al. Ques-
tionário Internacional de Atividade Física (IPAQ): estudo de validade e reprodu-
tibilidade no Brasil. Rev Bras Ativ Fís Saúde 2001;6:5-18.

18. Simões EJ, Byers T, Coates RJ, Serdula MK, Mokdad AH, Gregory WH. The
association between leisure-time physical activity and dietary fat in American
adults. Am J Public Health 1995;85:240-3.

19. Voorrips LE, Staveren V, Hautvast JGAJ. Are physically active elderly women in
a better nutritional condition than their sedentary peers? Eur J Clin Nutr 1991;
45:545-52.

20. Butterworth DE, Nieman DC, Perkins R, Warren BJ, Dotson RG. Exercise train-
ing and nutrient intake in elderly women. J Am Diet Assoc 1993;63:653-7.

21. Blair SN, Goodyear NN, Wynne Kl, Saunders RP. Comparison of dietary and smok-
ing habit changes in physical fitness improvers and nonimprovers. Prev Med
1984;13:411-20.

22. Matsudo SM, Matsudo VR, Araujo T, Andrade D, Andrade E, Oliveira L, et al.
Nível de atividade física da população do Estado de São Paulo: análise de acordo
com o gênero, idade, nível socioeconômico, distribuição geográfica e de conhe-
cimento. RBCM 2002;10:41-50.

23. Young D, King A, Oka R. Determinants of exercise level in the sedentary versus
underactive older adult: implications for physical acitivity program development.
J Aging Phys Act 1995;3:4-25.

24. Dalloso HM, Morgan K, Bassey EJ, Ebrahim SBJ, Fentem PH, Arie THD. Levels
of customary physical activity among the old and the very old living at home. J
Epidemiol Community Health 1988;42:121-7.

25. Cruciani F, Araújo T, Matsudo S, Matsudo V, Figueira Junior A, Raso  V. Gasto
energético de mulheres idosas em aulas de ginástica e durante a caminhada.
Rev Bras Ativ Fis Saúde 2002;2:30-8.

26. World Health Organization. Commemoracion del Dia Mundial de la Salud: “Agita
Mundo” y “Muevete America”. [updated 2002];[3 screens]. Disponível em: URL:
http://www.who.int/archives/world-health-day/brazil_sanpaulo.pdf. Acesso em 20
de fevereiro, 2005.


