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This study verified the effects of a physical exercise program performed 
at Basic Healthcare Units on the body composition and functional ca-
pacity of women over 50 years old and to compare these variables ac-
cording to age. Forty-eight women (age, 65.4 ± 7.3 years) were as-
sessed. The program lasted 20 weeks, and was conducted 2 times per 
week, 60 min/day. Body mass and height were collected and body mass 
index (BMI) was calculated. Bioelectrical impedance was used to esti-
mate fat mass and fat free mass. Functional capacities: handgrip test, 
Timed Up and Go (TUG) test, and Guralnick test were assessment. 
Weight (68.7± 12.5 [pre]× 66.8± 12.5 [post], P< 0.001), BMI (28.5± 4.1 kg/
m2 [pre]× 27.6± 4.0 kg/m2 [post], P< 0.001), and fat mass (28.4± 7.8 kg 

[pre]× 26.4± 7.3 kg [post], P< 0.001) were decreased. For functional ca-
pacity, handgrip (21.2± 5.8 kg [pre]× 22.9± 6.9 kg [post], P= 0.014), lower 
limb strength (12.0± 3.0 sec [pre]× 8.5± 2.2 sec [post], P< 0.001), TUG 
(8.4 ± 1.5 sec [pre] × 7.6 ± 1.1 se [post], P< 0.001) and Guralnik tests 
(10.6± 1.6 [pre]× 11.8± 0.5 [post], P< 0.001) were improved. 20 weeks of 
exercise program performed at Basic Healthcare Units decreased body 
fat and improvement of functional capacity of women over 50 years old 
and there was difference according to age only on the body composi-
tion variables.
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INTRODUCTION

Aging is strongly associated with changes in body composition. 
When associated with a sedentary lifestyle, the increase in the per-
centage of body fat is due to an increase in body fat as well as a 
decrease in lean mass. An increase in fat mass and body fat per-
centage can be observed because of the loss of skeletal muscle 
mass, and, concomitantly, there is also a loss of muscle strength 
with aging (Schaap et al., 2013). Metabolic changes originating 
from these behaviors may contribute to the development of mor-
bidities such as type 2 diabetes mellitus, hypertension, dyslipid-
emia, atherosclerosis and cancer (Lloyd-Jones et al., 2009; Matsu-

da and Shimomura, 2013).
Another factor to consider is the reduction of physical activity 

that occurs mainly with advancing age (Centers for Disease Con-
trol and Prevention, 2005). With a sedentary lifestyle, age-related 
changes in body composition and muscle strength, are associated 
with functional decline (Schaap et al., 2013), as are decreases in 
neuro-skeletal function, balance, mobility and walking speed 
(Vincent et al, 2010), and an increase in the prevalence of falls and 
fractures due to frailty (Tatsuno et al., 2013), which worsens the 
ability of enjoying independence in activities of daily living 
(ADLs) and quality of life.

The increase of chronic diseases for this population, besides a 
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reduction in quality of life, can result in higher spending on pub-
lic health. In 2004, in Brazil, according The Brazilian Institute of 
Geography and Statistics (IBGE, 2004), the cost for the treatment 
of chronic diseases in public health was approximately 30.8 bil-
lion (R$), corresponding to 9,640.00 (R$) per year/per patient.

Studies have shown that regular physical activity can be an in-
expensive tool and effective in reducing disorders among the el-
derly (Barnett et al., 2003; Karinkanta et al., 2009; Madureira et 
al., 2010). It is known that physically activity people have lower 
morbidity and mortality rates (Gabriel et al., 2011), and physical 
activity is an interesting strategy for reducing the cost of health 
services and medicines (Codogno et al., 2012).

Although the benefits of different kinds of exercise for older 
people have been extensively discussed in the literature (Nelson et 
al., 2007), there are no longitudinal studies covering 16 weeks of 
intervention and investigating the effect of aerobic and resistance 
training in women over 50 years old and that have attended a Ba-
sic Healthcare Units (BHU). Thus, this study aimed to verify the 
effects of a physical exercise program, hosted at BHU, on body 
composition and the functional capacity of women over 50 years 
old, and to compare these variables according to age.

 

MATERIALS AND METHODS

Subjects
The study included women over 50 years old who participated 

in an exercise program, which was called “Viva a Vida” and was 
developed at Faculdade de Dracena/Fundação Dracenense de Edu-
cação e Cultura (FUNDEC), Dracena, São Paulo, Brazil. Dracena 
is a city in southeastern Brazil (43.263.00 inhabitants) with a hu-
man development index of 0.776 (IBGE, 2010). To be included 
in the study the participants had to meet the following criteria: (a) 
be women; (b) be older than 50 years old on the date that the as-
sessment was conducted; (c) not present any physical limitations 
or health problems that could prevent the completion of the as-
sessments and exercise interventions (i.e., absence of limbs, hurt-
ing joints); (d) present medical permission to participate in the 
training; (e) have signed the consent form. After being informed 
of the risks and benefits involved in the study, the participants 
signed an informed consent. The project was approved by the 
Ethics Research Group of the University (CAAE: 15995113.8. 
0000.5402) and the research was conducted according to the Dec-
laration of Helsinki, 2008 revision. 

We performed a power analysis for the design of this study, and 
it was based on the observations from another, previous study that 

was conducted to verify the effects of engaging in physical activity 
and following dietary orientations on anthropometrics, biochem-
ist and homodynamic variables in users of a Basic Healthcare Unit 
in Vitória– ES. That study verified a reduction in weight of 5.6 
kg (Venturim and Cade, 2012). Our primary hypothesis was that 
this difference would be statistically significant as compared to 
the control group assessed during the same time period, with a 
power (1-type II error) of 0.80 and a type I error of 0.05. Using 
PS software (ver 3.1.2, Dupont and Plummer, http://biostat.
mc.vanderbilt.edu/wiki/Main/PowerSampleSize), it was estimated 
that we would need 41 subjects. Considering a dropout rate of 
25%–40%, we over-recruited the number of subjects.

A total of 77 women were evaluated at baseline, however, those 
participants that were absent for three consecutive sessions, or for 
four nonconsecutive sessions in 1 month were excluded from the 
final analysis. Accordingly, only those participants that attended 
80% or more of the training program were analyzed. Thus, the fi-
nal analysis was conducted with 48 subjects. The reasons for drop-
outs included personal/family problems and unspecified reasons. 

Procedures
This intervention study was carried out from March to August 

of 2014 at BHU. The assessment occurred at baseline and after 20 
weeks of intervention at the FUNDEC laboratory and consisted of 
anamnesis to verify whether the participants met the inclusion 
criteria. Anthropometry, body composition and functional capaci-
ty were evaluated. 

Anthropometric measurements and body composition 
Anthropometry was composed of body weight and height mea-

surements. Height was measured on a fixed-stadiometer, Sanny 
brand stadiometer, with an accuracy of 0.1 cm and a length of 
2.20 m. Body weight was measured using an electronic scale (San-
ny brand, São Paulo, Brazil), with a precision of 0.1 kg. After-
ward, the Body mass index is calculated as weight in kilograms 
divided by height in meters squared.

Bioimpedance analysis (BIA) was performed using a single-fre-
quency 50-kHz analyzer (BIA Analyzer -101Q, RJL Systems, 
Charter Twp of Clinton, MI, USA). Measurements were obtained 
from the right hand and right foot. After recording values of resis-
tance (R) and reactance (Xc), estimates of fat free mass and fat 
mass were obtained from sex-specific BIA prediction equations 
recently developed by Lohman et al. (1988) (fat free mass [kg]= 
0,474 [AL2/R]+0,180 [PC]+7,3).
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Functional capacity
Handgrip was measured on the dominant side, using an elec-

tronic hand dynamometer (EH101, Camry, Guangdong, China) 
with a precision of 0.1 kg. The dynamometer was adjusted so that 
it fit comfortably to the subject’s hand size in order to obtain their 
best performance. Participants, while seated with elbow bent at a 
position of 90º, were instructed to grip the dynamometer with 
maximum strength with the dynamometer facing outwards the 
body.  Three trials were performed, with a rest period of at least 1 
min between trials. The highest value was used as handgrip 
strength (Ali et al., 2008).

The Guralnik Short Physical Performance Battery (Guralnik et 
al., 1995) validity and reliability for Brazil older adults (Freire et 
al., 2012) was used to verify the functional capacity, in three dif-
ferent tests: balance, gait speed, and chair stand. Before each test, 
the interviewer explained and demonstrated the task and made 
sure the exercise could be done without risk to the elderly. In Bal-
ance Tests, the seniors were asked to perform each of the following 
tasks in sequence (10 sec): side-by-side stand, semitandem stand 
and full tandem stand. The performance alternatives were: unable, 
0 point; carried out only a side-by-side stand position, 1 point; 
successful at a side-by-side stand and in a semitandem stand, 2 
points; the two tests plus the full tandem stand from 3 to 9.9 sec, 
3 points; full tandem stand (10 sec), 4 points. In the Gait Speed 
test, subjects were asked to walk a distance of 4 m at their daily 
speed, twice. Time was recorded, and performance was identified 
according to the following times: <4.82 sec, 4; <6.2 sec, 3; <8.7 
sec, 2; ≥8.7 sec, 1. At the Timed Chair Stand test, the subjects 
were asked to fold their hands on the opposite shoulder crossed at 
the wrists and stand up and sit down 5 times as quickly as possi-
ble. To assess the performance, the following score was applied: 
≤11.2 sec, 4; ≤13.7 sec, 3; ≤16.7 sec, 2; ≤61 sec, 1; and >61 
sec, 0. A scale, based on the sum of the scores (0 to 12) obtained 
in the three tests identified subjects with functional limitations 
(score <9 points) or normal (≥9 points).

For the Timed Up and Go (TUG) test, the time in seconds re-
quired for the participants to “rise from a standard arm chair, walk 
at your typical or normal pace to a line on the floor 3 m away, 
turn, return, and sit down again” were registered. Those who 
completed the TUG test in more than 14 sec also showed lower 
scores on the Berg Balance Scale, which was associated with high-
er risk for institutionalization (Podsiadlo and Richardson, 1991).

Exercise protocol
The exercise program was performed 2 times per week on non-

consecutive days, for approximately 70 min per day. The routine 
comprised five minutes of warm-up, 30 min of resistance train-
ing, 30 min of aerobic training and five minutes of stretching at 
the end, according to American College of Sports Medicine 
(ACSM) (Nelson et al., 2007). At the beginning of the activities, 
a 2-week period of familiarization was conducted for both the aer-
obic and the resistance exercises. The intensity of the resistance 
training was controlled through the zone of maximum repetitions 
(RM). The series were executed until momentary exhaustion, 
meaning that, when participants performed the training with rep-
etitions varying from 12 to 15 RM, they were always stimulated 
to execute at least 12 and no more than 15 repetitions. In the case 
of the participants executing more than 15 repetitions, the over-
load was increased in order to have the training zone respected 
(Silva et al., 2006). The rate perception of effort was determined 
at the end of each session (Borg et al., 1987). All training sessions 
were conducted under the supervision of physical education pro-
fessionals and trainees who had been previously familiarized with 
the training program.

Statistical analysis
A descriptive analysis was carried out for the sample characteri-

zation. The Kolmogorov–Smirnov test analyzed the data set dis-
tribution. To verify the differences between the baseline moment 
and postintervention, the Student t-test for dependent samples 
was used if the data presented normal distribution. If the data did 
not show normal distribution, the Wilcoxon test was applied. The 
comparison between groups according to age (<64.7 and ≥64.7 
years old) was performed using two-way analysis of variance 
(group×time) and the Bonferroni post hoc test to identify any 
specific interactions. For all measured variables, the estimated 
sphericity was verified according to Mauchly W test, and the 
Greenhouse–Geisser correction was used when necessary. All anal-
yses were performed using the statistical software BioEstat (ver. 
5.0). The level of significance was set at 5%.

RESULTS

Table 1 presents the sample characteristics in mean and stan-
dard deviation. In general the sample can be considered elderly, 
because the average age was higher than 65 years. Furthermore, it 
can be observed that the participants this study were overweight 
(BMI>24.9 kg/m2).

Table 2 presents the changes in the values of the body composi-
tion and functional capacity after 20 weeks of exercise. It can be 
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seen that there were statistically significant decreases for weight, 
BMI and fat mass and percentage of fat mass (P<0.001). There 
was no statistically significant difference in fat-free mass, however, 
as it was maintained postintervention (P=0.700). 

Regarding functional capacity, statistically significant differenc-
es were observed on handgrip (8%), improve lower limb strength 
[time, -29%]), TUG test (-9.5) and Guralnik points (11.1%). 
Balance and gait speed were improved but were not statistically 
significant (P>0.05).

Table 3 showed the comparison on the body composition and 
functional capacity according to age. 

When analyzed weight, body mass index, body composition 
and functional capacity according to of the average age, there were 
statistically significant differences across time for weight (F=56.2, 
P<0.001), IMC (F=58.4, P<0.001), fat mass (F=62.2, P< 
0.001), percentage of fat mass (F=28.2, P<0.001), and for func-
tional capacity, handgrip (F=6.4, P=0.01), lower limb strength 
(F=43.7, P<0.001), TUG (F= 24.7, P<0.001), and Guralnik 
tests (F=24.2, P<0.001). There was an interaction (time×group) 
only on the body composition variables, fat mass (F=13.4, P= 
0.001), percentage of fat mass (F=15.6, P<0.001), and fat-free 
mass (F=16.0, P<0.001). Statistically significant differences be-
tween groups were observed for weight (F=7.1, P=0.01), fat 
mass (F=8.0, P=0.007), percentage of fat mass (F=5.0, P=0.03), 
and fat-free mass (F=6.3, P=0.01). There were no differences be-
tween groups for functional capacity.

Table 1. General characteristics of the sample (n= 48)

Variable Mean± SD 

Age (yr) 65.4± 7.3
Height (cm) 154.5±  5.9
Weight (kg) 68.1 ± 12.1
Body mass index (kg/cm2) 28.4 ± 4.0

SD, standard deviation.

Table 3. Comparison of body composition and functional capacity according to age

Variable
< 64.7 yr (n= 24) ≥ 64.7 yr (n= 24)

Baseline Post Baseline Post

Weight (kg) 72.8± 12.7 70.7± 12.6* 63.5± 9.6 61.5± 9.7*,#

Body mass index (kg/cm2) 29.9± 4.0 29.0± 4.1* 27.0± 3.4 26.1± 3.5*,#

Fat mass (kg) 31.3± 8.1 28.5± 7.8* 24.8± 5.6 23.8± 5.6*,#

Fat mass (%) 42.4± 4.2 39.7± 4.4* 38.7± 3.7 38.3± 4.3*,#

Fat-free mass (kg) 41.5± 5.2 42.3± 5.5* 38.7± 4.6 37.7± 5.1*,#

Handgrip (kg) 22.1± 6.1 24.5± 8.7 19.5± 4.9 21.4± 4.5
Lower limbs strength (sec) 11.6± 2.3 8.4± 1.6* 12.2± 3.5 8.7± 2.8*
Timed Up and Go test (sec) 8.1± 0.9 7.4± 0.8* 8.8± 1.8 7.9± 1.2*
Guralnick tests (point) 10.9± 1.3 11.9± 0.4* 10.3± 1.9 11.7± 0.6*

Values are presented as mean± standard deviation.
*Statistically significant difference across time. #Statistically significant difference between groups.

Table 2.  Body composition and functional capacity values after 20 weeks of exercise

Variable Pre (n= 48) Post (n= 48) Δ % P-value

Weight (kg) 68.7± 12.5 66.8± 12.5 -2.8 < 0.001
Body mass index (kg/m2) 28.5± 4.1 27.6± 4.0 -2.8 < 0.001
Fat mass (kg) 28.4± 7.8 26.4± 7.3 -7.2 < 0.001
Fat mass (%) 40.7± 4.4 38.9± 4.4 -4.3 < 0.001
Fat-free mass (kg) 40.3± 5.2 40.4± 5.9 0.2 0.700
Handgrip (kg) 21.2± 5.8 22.9± 6.9 8.0 0.014
Lower limb strength (sec) 12.0± 3.0 8.5± 2.2 -29.0 < 0.001
Timed Up and Go test (time-sec) 8.4± 1.5 7.6± 1.1 -9.5 < 0.001
Walking 4 m (time-sec) 4.0± 1.6 3.6± 0.5 -9.5 0.089
Balance (point) 3.8± 0.6 3.9± 0.3 4.1 0.130
Guralnik (point) 10.6± 1.6 11.8± 0.5 11.1 < 0.001

Values are presented as mean± standard deviation.
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DISCUSSION

The main finding of the present study was that after 20 weeks 
of a physical exercise program performed at BHU there was a de-
crease in weight, BMI, fat mass, and percentage of fat mass and 
improvement in the functional capacity of women over 50 years 
of age. When comparing the participants according to age, there 
were statistically significant differences between groups for all 
body composition variables. However, in relation to functional ca-
pacity there were differences only across time.

In agreement with our results, a study verified the effect of 
practicing physical activity and the dietary orientation in obese 
users of BHU and observed significant reduction in weight, BMI, 
and percentage of body fat after eleven months of intervention 
(Venturim and Cade, 2012). Obesity is considered a major public 
health problem (Ghorbani et al., 2013) and is directly related to 
increased morbidities such as metabolic syndrome, cardiovascular 
disease and cancer (Aballay et al., 2013), increasing the costs for 
the treatment of these chronic diseases (IBGE,  2004). Thus, strat-
egies that minimize the accumulation of body fat are important. 
In a study that observed differences in healthcare costs according 
to the level of physical activity in 121 type 2 diabetic patients in-
terviewed at two BHU in Bauru, Brazil, concluded that sedentary 
type 2 diabetic patients presented higher healthcare costs related 
to doctor visits and medicine purchase (Codogno et al., 2012). 
Furthermore, the maintenance of fat-free mass during a weight-re-
duction program can improve independence for ADLs by increas-
ing strength, mobility and balance (Marques et al., 2011). 

A survey in Japan revealed that bone fracture was closely associ-
ated with not only low bone mass but also age, fall, diabetes mel-
litus, kidney disease, menopause, and lifestyle factors of dieting, 
exercise, and alcohol. Women’s health care focusing on lifestyle-re-
lated fracture risks such as dieting and exercise appear necessary to 
preventing diseases in the postmenopausal period (Tatsuno et al., 
2013). It is known that physically active people have lower mor-
bidity and mortality rates (Gabriel et al., 2011). In this sense, 
beneficial changes were observed in the body composition of the 
participants of this study.

A meta-analysis of epidemiological studies investigating physi-
cal activity and primary prevention of coronary heart disease (Sat-
telmair et al., 2011) observed that at a higher level of physical ac-
tivity, the relative risks were lower and people who were physical-
ly active at levels lower than the minimum recommended amount 
also had significantly lower risk of coronary heart disease. Further-
more, studies have shown that physical activity reduces the risk of 

cognitive decline, such as occurs in Alzheimer disease (Lauten-
schlager et al., 2008). 

In relation to functional capacity, there were improvements in 
all the variables analyzed. Contributing with our found, a study 
verified the effects of a physical activity program in elderly people 
during one year and concluded that regular physical activity could 
reverse or slow the decline in motor performance related to aging 
and improved balance and choice reaction time (Petroski, 2012). 
In study with 163 people over 65 years of age was concluded that 
participation in a weekly group exercise program with ancillary 
home exercises can improve balance and reduce the rate of falling 
in the community of at risk older people (Barnett et al., 2003). 
The improvement of the components of strength, mobility, and 
balance as evaluated in this study are very important because this 
population can subsequently perform the ADL with security and 
efficiency, decreasing the risk of falls and fractures due to frailty. 
Furthermore, handgrip strength can be a predictor of all causes of 
mortality among the oldest of the elderly population and may 
serve as a convenient tool for predicting mortality risk among el-
derly people (Ling et al., 2010).

We highlighted as positive the fact that the intervention 
through physical exercise have was long-term (20 weeks) and was 
performed for about 150 min per week based on the suggestions 
of the ACSM (Nelson et al., 2007). It is further considered a new 
intervention to carry out this program with people who use public 
health systems in an attempt to extrapolate possible health-pro-
moting actions for the prevention of cardiovascular risk and possi-
ble future reduction in government health costs. Among the lim-
itations of this study, we must cite the absence of nutritional con-
trol and control group. Thus it is suggested that further study of 
portion control and the amount of calories ingested daily by the 
participants in order to control food intake and compared with a 
sedentary group.

In conclusion, physical exercise programs held over 20 weeks in 
BHU decrease body fat and improve the functional capacity of 
women over 50 years of age, and there was difference according to 
age only on the body composition variables. Programs of this kind 
could be a useful strategy for improving health status and pre-
venting some disorders related to sedentary habits during the ag-
ing. Furthermore, it may be an effective non-pharmacological 
strategy in the prevention and treatment of obesity and mobility 
disability in older adults, thereby decreasing intake of medication.
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