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Abstract
One of the main risk factors of premature death in non-communicable diseases is physical inactivity, being as significant as
hypertension, diabetes mellitus, and even smoking. It has been observed that interventions for carrying out physical activity (PA)
in a communal environment have been very effective in terms of participation and adherence. The aim of this study is to prove the
changes that occur on a physical level in a group of 46 patients on a regulated promotion plan for PA for health. The study
consisted of a total of 15 weeks, during which a series of measurements were taken on the patients prior and post carrying out the
program. There were significant changes in the undertaking of body mass index (p = 0.006), systolic and diastolic arterial
pressure (p = 0.03 and p = 0.01, respectively), changes in attitude [degree of PA (METs, p ≤= 0.001)], changes in perceived
quality of life (EuroQoL-VAS, p ≤= 0.001), as well as in the total number of risk factors (RFT, p = 0.03). These data confirm that
a regulated program of PA is effective improving cardiovascular risk factors; improving all parameters of functional fitness
studied; increasing the degree of PA; and increasing the subjective perception of patients’ health. Furthermore, it is verified that
carrying out these types of programs is awarded a high degree of satisfaction by the participants.
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Introduction

Non-communicable diseases (NCDs) are increasing consider-
ably [1], and they are, by a long way, the main cause of death
throughout the world, killing 38 million people every year [2].
One of the main risk factors of premature death in these ill-
nesses is physical inactivity, to which 1.6 million deaths per
year are attributed [3], making it as significant risk factor as

hypertension, diabetes mellitus, and even smoking [4].
Worldwide, 23% of adults and 81% of adolescents (from 11
to 17 years old) do not meet the global recommendations
relative to physical activity (PA) [5].

In this context, there is a great deal of data to back up the
inverse relationship between PA and cardiovascular disease
(CVD), hypertension, cerebrovascular disease, osteoporosis,
type-II diabetes, obesity, anxiety, and depression. These ben-
efits have been proven in different studies, both in laboratories
and in wide-scale population observation studies [6–9].
Furthermore, the positive influence of PA has been confirmed
in both preliminary prevention and in the treatment of
numerous illnesses, playing a role both comparable and
even superior to the prescription of medicines [10, 11]. A
significant advance in the amount of PA undertaken is
that it is no longer necessary to accumulate a minimum
of 10-min stints as recommended in the guidebooks; the
most important thing is overall weekly total—the more
the better—since going over the weekly recommended
amount seems not to pose a health risk [12].

Therefore, PA is the principal component for the improve-
ment of function in elderly people [13], an important affirma-
tion due to the increase in the life expectancy at birth currently
being registered globally [14]. Some researchers have gone so
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far as to call it a real polypill [15, 16], since it acts in a
multisystemic way on the body, just like aging.

Due to such clear evidence, in recent years, the promotion
of Physical Activity for Health (PAH) has become a priority
objective for international organizations such as the World
Health Organization (WHO) and for a range of public health
systems [5, 7, 17–19].

Additionally, it must be highlighted that physical inactivity
is much more than a challenge in terms of health: the econom-
ic costs it entails are enormous. On a global scale, it is calcu-
lated that physical inactivity costs US$54 billion in direct
health services, of which 57% corresponds to the public sec-
tor, and an additional US$14 billion are attributable to low
work productivity [5].

The involvement of a specialist guide in PAH has been
shown to be of great help and effectiveness, both for promot-
ing lifestyle changes (increasing PA levels) and educating
patients about more specific aspects of PAH, such as the quan-
tity, style, and type of beneficial activity in each case [20].
Additionally, it has been observed that interventions with ho-
mogenous groups for carrying out PA in a communal envi-
ronment have been very effective in terms of participation and
adherence [21, 22], and it is an effective PA promotion strat-
egy for older adults [23].

Consequently, the objective of this study was to prove the
changes that occur on a physical level: body mass index
(BMI) and systolic and diastolic arterial pressure (SAP/
DAP); changes on a biological level: glucose (GLU), overall
cholesterol (CHO), LDL cholesterol, HDL cholesterol, and
triglycerides (TRI); changes in attitude (degree of PA
(METs)); changes in perceived quality of life (EuroQoL-
VAS); as well as the functional fitness in a group of patients
on a regulated program of promotion for PA for health devel-
oped in the Association of Txorierri (Vizcaya, Spain).

Methods

Study Design

The study comprised carrying out a program of PA for health
for a total duration of 15 weeks, during which a series of
measurements were taken on the patients, before and after
the said program. Only those participants who attended more
than 80% of the program sessions were included in this study.

Participants

The participants in the study were recruited randomly over a
period of 4 weeks by the first-attending doctors in the munic-
ipalities belonging to the Association of Txorierri (Derio,
Larrabetzu, Lezama, Loiu, Sondika, and Zamudio) telephon-
ically. Patients of between 40 and 85 years of ages with two or

more cardiovascular risk factors—hypertension, dyslipid-
emia, type II diabetes or pre-diabetes, and obesity—were
identified (Table 1). Those patients eligible to join the pro-
gram were selected to participate in it through a consecutive
demonstration technique in control consultations for their risk
factors at their health centers. The pre-selected patients were
informed about the characteristics of the intervention program,
and their consent for participating in it was requested. The
study was approved by the University of Deusto Ethics
Committee (reference # ETK-32/18-19), and written informed
consent was obtained prior to study participation. The people
in charge of selecting, informing, and signing people up to the
program was the team of doctors described above, comprising
12 chief doctors. In this manner, a total of 67 patients were
selected to participate in the program of PA. Of these, 65
(92.5%) accepted and started to participate actively in the
program. However, 19 patients were eliminated from the
study for not meeting the inclusion criterion based on attend-
ing a minimum of 80% of the program sessions. Therefore, the
results of the study were of 46 patients, whose average age
was 66.2 ± 8.0 (Table 2).

Intervention

Having been informed and given their consent, the health
professionals filled out a prescription form for PA designed
by Mugikon (registered intellectual property). Once selected,
they were directed with the said form to the places in each
municipality with the appropriate facilities to carry out the
program on which were the staff qualified for designing
PAH (degrees in Physical Activity Sciences and Master’s in
Physical Activity and Health).

With the aim of evaluating the impact of the intervention
on these subjects, a series of data was taken regarding different
variables before commencing the program over 15 weeks.
Through the aforementioned form, data referring to the phys-
ical parameters (BMI, SAP, and DAP) and the biological pa-
rameters of the patients were provided by the chief primary
care physicians in the province of Txorierri (glucose, overall
cholesterol, HDL, LDL, and triglycerides). Furthermore, on
both the first and last days of the program, different question-
naires were handed out about the degree of PA (weekly activ-
ity in METs) and regarding quality of life (EuroQol-VAS).
Once the interview and individual and personal analysis were
concluded, some functional tests were carried out to determine
functional fitness. Thereafter, the subjects were scheduled to
start the PAH sessions. These comprised a weekly, 90-min
session (total sessions = 15) focused on working the basic
physical qualities (stamina, strength, flexibility) together with
coordination, joint mobility, and balance. The intensity of the
proposed exercises was light to moderate, progressive, always
personalized, used different materials (mats, sticks, balls, and
chairs), and adapted to the abilities of each participant [9]. All
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the sessions were divided into three parts: the warm-up, com-
prising low-intensity exercises in which the body is prepared
to carry out the objective of the session in the best condition
possible; hard work during the main part of the session; and
finally the cool down, during which the body is returned to a
state of relaxation and rest.

Additionally, in accordance with the individual preferences
and circumstances of each subject, individualized programs
were designed and given to them to be followed autonomous-
ly during the week in addition to their controlled sessions.

Measurements

Physical Parameters

The body mass index (BMI) data, systolic arterial pres-
sure (SAP), and diastolic blood pressure (DAP) were

measured by those in charge of primary care both
1 week before starting the program and 1 week after-
wards and were provided to the specialist in PA for
health in the prescription form for PA.

Biological Parameters

Glucose, total cholesterol, HDL, LDL, and triglycerides were
extracted before the aforementioned medical report for later
statistical analysis. The analytical data provided by
Osakidetza (the Basque Public Health Organization) were
thereby used and with written consent from the patients, with-
in a period of nomore than 3months before the intervention as
an initial measure, and blood samples were taken from each of
the patients in their respective health centers the week after the
physical health program had finished.

Table 2 Characteristics of the
patients before the start of the
study

Variables Patients recruited
(n = 65)

Patients’ attendance > 80%
(n = 46)

Patients’ attendance < 80%
(n = 19)

Age 63.4 (8.7) 66.2 (8.0) 56.4 (6.0)

Sex

Men

Women

30 (46)

35 (54)

19 (41)

27 (59)

11 (58)

8 (42)

State Pro-Di Cle

Pre-contemplative

Contemplative

Action

4 (6.2)

27 (42)

34 (52)

1 (2.2)

18 (40.2)

27 (58.7)

3 (16)

9 (47)

7 (37)

Risk factors

Overweight

Obesity

Hypertension

Glucose

Dyslipidemia

Triglycerides

24 (37)

40 (62)

29 (45)

37 (57)

32 (49)

20 (31)

19 (41)

27 (59)

19 (41)

26 (57)

23 (50)

16 (35)

5 (26)

13 (68)

10 (53)

11 (58)

9 (47)

4 (21)

Abbreviations: State Pro-Di Cle (classification of the patients according to the transtheoretical model of
Prochaska-Di Clemente) [24]

Age is given as an average (SD); the rest of the variables are given as results

Table 1 Definition of the
cardiovascular risk factors used
on the study

Age Men ≥ 45 years old; women ≥ 55 years old

Obesity BMI ≥ 30 kg/m2

Hypertension SAP ≥ 140 mm Hg and/or DAP ≥ 90 mm Hg(confirmed in at least two measurements)

High blood glucose Glucose diet ≥ 100 mg/dL Oral glucose (2 h) ≥ 140 mg/dL

Dyslipidemia* Total cholesterol ≥ 200 mg/dL o LDL ≥ 130 mg/dL o HDL < 40 mg/dL

Triglycerides Level of triglycerides ≥ 200 mg/dL

* If HDL ≥ 60 mg/dL, this variable was not considered to be a risk factor

Adapted from: American College of Sports Medicine (2014) Manual ACSM para la valoración y prescripción del
ejercicio. Barcelona: Paidotribo
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Total Risk Factors

It’s considered to be the sum of the cardiovascular risk factors
associated with the physical and biological parameters men-
tioned above. The range of values to be considered as a risk for
each parameter is shown in Table 1.

Quality of Life

This was measured against the EuroQol-visual analog scale
(EQ-5D-3L), on which the general perception of state of
health is registered on a 20-cm vertical scale, graded from 0
(indicating the words state of health imaginable) to 100 (indi-
cating the best state of health possible).

Degree of PA (METs)

This was measured by the patients filling in a table on which
were indicated the activities undertaken the week preceding
the initial interview to measure the pre-intervention activity
and those carried out the final week of the intervention to
measure the post-intervention data, excluding of the weekly
session of the program. Afterwards, the activities indicated by
the patients were categorized by their respective values of
metabolic equivalents (METs), in accordance with the values
provided in the compendium of PA [25]. Finally, the METs
value for each activity was multiplied by the number of mi-
nutes it was carried out throughout the week to obtain the
weekly METs carried out by each patient.

Functional Fitness

& Balance test (BT): consists of keeping one foot elevated
with the hands on the hips. Every participant had two
practice attempts and one judged attempt to achieve it with
the stronger foot. The result was the number of seconds
without touching the floor with the foot that was elevated
or removing the hands from the hips; with 45 s being the
maximum achievable.

& Chair stand test (CS): measures the strength of inferior
extremities. Each participant had two practice attempts
and one judged attempt. The result was the number of
times that the patient got up and sat down in the chair
correctly over 30 s.

& Bicep curls (BC): measures upper-body strength. Each
participant had two practice attempts and one judged at-
tempt. The result was the number of times that the weight
(2 kg for women and 3 kg for men) was lifted correctly
over 30 s.

& Chair sit-and-reach test (CSR):measures the flexibility of
the torso. Each participant had two practice attempts and
two judged attempts. The subject sits on the edge of a chair
(placed against a wall for safety). One foot must remain

flat on the floor. The other leg is extended forward with
the knee straight, heel on the floor, and ankle bent at 90°.
Place one hand on top of the other with tips of the middle
fingers even. Instruct the subject to inhale, and then as
they exhale, reach forward toward the toes by bending at
the hip. Keep the back straight and head up. Avoid bounc-
ing or quick movements, and never stretch to the point of
pain. Keep the knee straight, and hold the reach for 2 s.
The distance is measured between the tip of the fingertips
and the toes. If the fingertips touch the toes then the score
is zero. If they do not touch, measure the distance between
the fingers and the toes (a negative score), and if they
overlap, measure by how much (a positive score). The
result was the distance reached between the two middle
fingers of the hand and the tip of the toes, with the distance
to reach the tip of the toes considered to be in the negative
and the distance beyond this point in the positive.

& Agility (AG): measures the agility of movements. Each
participant had two practice attempts and two judged at-
tempts. Agility is the ability to move quickly and change
directions while maintaining control and balance. The re-
sult was the lowest time recorded for carrying out the task.

& Six-minute walk (6-MW): measures the aerobic capacity.
Each subject completed one judged attempt. Points were
awarded for total distance covered in 6 min along a
45.72 m rectangular course, with markers every 4.57 m.

Degree of SatisfactionMeasured through a questionnaire with
numbers ranging from one to five (one = do not agree at all;
five = completely agree) for the following aspects:

& Satisfaction with the instructor (SI): comprised three items
to be evaluated by the patients regarding their degree of
satisfaction for the person giving the practical sessions.

& Satisfaction with the program (SP): comprised four items
to be evaluated based on the satisfaction and perceived
merit by the patients regarding carrying out the course in
different environments.

& Satisfaction with the organization (SO): comprised three
items to evaluate the patients’ satisfaction with the time-
table, the facilities, and the material used during the prac-
tical sessions.

Statistical Analysis

The quantitative variables are presented as average and stan-
dard deviation and the qualitative variables as frequencies and
percentages. For the analysis of these, SPSS software was
used (version 26). Due to the small sample size and to the
variety within the group being high, non-parametric tests were
carried out for the analysis of the data.
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Therefore, theWilcoxon test for paired sampleswas usedwith
the aim of determiningwhether there were improvements among
the data pre- and post-intervention in relation to the physical and
biological variables, the degree of PA, quality of life, and func-
tional fitness. The level of significance was set at 0.05 (p ≤ 0.05).
The size of the effect was calculated through the standardized
mean difference (SMD) (the mean of the changes divided by the
difference of the means); an effect size of 0.2–0.49 was consid-
ered small, 0.5–0.79 moderate, and 0.8 or greater as high.

For the analysis of the participants’ degree of satisfaction with
the intervention, a study of frequencies was carried out, and the
average (SD)was calculated for each of the variables in question.

Results

The Mugiment Txorierri program had a high index of attendance
(an average of 82.17%). The average age (SD) of the patients was
66.2 ± 8.0. The group comprised a total of 67 participants, of
which a final total of 19 men and 27 women (n= 46) were includ-
ed in the study as they met the minimum attendance requirement.

The changes that occurred in the different variables analyzed
appear in Table 3. Using the Wilcoxon test for paired samples
showed significant changes in the undertaking of all the

functional fitness tests: BMI (p = 0.006), SAP (p = 0.03), DAP
(p= 0.01), METs (p ≤= 0.001), EuroQoL-VAS (p ≤= 0.001), as
well as in the total number of risk factors (RFT) (p= 0.03).

Despite glucose, LDL, HDL and triglycerides not improv-
ing to statistically significant degree, a decrease was observed
in the case of the values of glucose and triglycerides (10.61
and 9.88 mg/dL, respectively).

The effect sizes found were for the following variables:
RFT (SMD = 1.31); METs (SMD = 1.49); AG (SMD =
1.13); CS (SMD = 1.12); CSR (SMD = 0.84); AC (SMD =
1.51; and 6-MW (SMD= 1.45). On the other hand, a moder-
ate effect was observed in the following variables: BMI
(SMD= 0.5) and EuroQoL-VAS (SMD= 0.59).

In terms of the participants’ satisfaction, the average
(SD) of the variables asked was the following: SI 4.9
(0.29); SP 4.78 (0.38); SO 4.43 (0.55) (Table 4).

In Figs. 1 and 2, the relative changes that occurred in those
variables that improved significantly can be observed.

Discussion

The results obtained in this study show that for patients at risk
of cardiovascular disease, carrying out a regulated program

Table 3 Values of the different
variablesmeasured on the study at
the start of the program and
afterwards (n = 46)*

Pre-test Post-test p value Effect size (SMD)

Physical parameters

BMI

SAP

DAP

31.2 (4.5)

133.7 (14.2)

78.6 (8.4)

30.5 (4.8)

130.1 (12.5)

75.8 (8.4)

0.006

0.03

0.01

0.50

0.32

0.38

Biological parameters

GLU

CHO

LDL

HDL

TRI

117.3 (46.3)

192.2 (3.8)

109.3 (35.5)

54.2 (16.4)

142.6 (53.7)

106.7 (26.5)

190.1 (39.3)

107.0 (40.2)

54.8 (15.8)

133.7 (54.4)

0.11

0.94

0.76

0.39

0.24

0.25

0.01

0.04

0.13

0.18

Functional fitness

Balance

Chair stand

Bicep curl

Chair sit-and-reach

Agility

6-MW

26.0 (15.5)

13.6 (3.4)

17.9 (5.7)

− 3.2 (7.4)

5.8 (1.4)

495.6 (79.8)

29.4 (14.5)

17.5 (4.8)

22.4 (5.1)

2.7 (9.2)

4.7 (0.6)

552.9 (72.1)

0.02

0.00

0.00

0.00

0.00

0.00

0.37

1.12

1.51

0.84

1.13

1.45

Degree of physical activity

METs 1465.1 (954.1) 3087 (1468.0) 0.00 1.49

Quality of Life

EuroQoL-VAS 63.2 (13.4) 72.8 (14.2) 0.00 0.59

*Data given as average (SD)

Significant differences with respect to pre-program value
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promoting PA for health brings about improvements in
risk factors associated with CVD. Within these risk fac-
tors, significant improvements were observed in BMI,
SAP, and DAP (Fig. 1).

These results in the improvement of SAP and DAP are in
consonance with two meta-analyses [26, 27] which concluded
that with aerobic exercise, a decrease in arterial pressure of 5–
7 mmHg can be achieved, and with strength exercises, a de-
crease of 2–3 mmHg in adults with hypertension [28, 29].

In addition, there are studies that have shown an improve-
ment in bodily composition in different models of intervention
[30], finding an inverse relationship between PA and BMI
[31]. This study confirms that the promotion of health through
physical exercise can reduce the values of BMI.

Furthermore, despite not being statistically significant, a
tendency of a decrease of blood glucose and the level of

triglycerides was observed. These findings are in accordance
with the results obtained in different meta-analyses [32, 33]. In
the first study, the effects of different exercise programs on
cardiovascular risk factors related to metabolic syndrome
were analyzed; in the second, however, only the effects of
different types of exercise programs on the lipid profile were
analyzed. However, in these two studies significant improve-
ments in the levels of HDL and decreases in the levels of LDL
cholesterol were observed, which, in our study, it has not been
possible to verify, probably due to not having more weekly
sessions and not controlling the diet of the participants, which
has been observed as a factor of notable importance to com-
bine with exercise to obtain more substantial improvements to
the lipid profile [34].

It has been observed that the degree of PA carried out
routinely by patients and measured in METs, increased
110.69%, which demonstrates a substantial increase in activ-
ity carried out by the patients who reflected that what they had
learned in the classes was greatly useful to them to undertake
PA on their own.

In addition to what has previously been cited, in this study, it
was also shown that undertaking the program produced improve-
ments in the performance of all the functional fitness tests carried
out. The loss of functional fitness has been associated with the
decrease in ability to produce strength [9, 35]. Therefore, main-
taining muscular strength is crucial to maintaining the ability to
carry out day-to-day activities [36]. In this study, improvements
in the strength of the lower limb (CS) of 28.18% and of 25.16%
in the upper limb (AC) were observed.

Balance and agility are other regularly studied components
of functional fitness, due to their direct relationship with car-
rying out day-to-day activities [37]. Both the static balance
test (SB) and the agility test (AG) showed improvements of
12.78% and 18.78% respectively.

The aging process, together with the prevalence of a
sedentary attitude, is associated with significant losses
in the range of joint mobility, an important factor

Table 4 Values of the different items in the satisfaction survey (n =
46)*

Variables Average (SD)

Satisfaction with instructor
Respect for the patients
Useful examples
Possesses adequate knowledge

4.9 (0.2)
4.9 (0.2)
4.9 (0.2)
4.8 (0.6)

Satisfaction with program
Course increases interest in PA
Increase in knowledge regarding PA
The information learned helps do PA independently
Course has made patient practice healthier habits
Happiness with class attendance

4.7 (0.3)
4.8 (0.4)
4.7 (0.5)
4.7 (0.6)
4.6 (0.6)
4.8 (0.4)

Satisfaction with organization
Timetable
Material and facilities
Achievement of initial expectations

4.4 (0.5)
4.7 (0.5)
3.7 (1.3)
4.7 (0.4)

* Data given as average (SD)

Each item was valued between 1 and 5 (1, strongly disagree; 2, disagree;
3, not sure; 4, agree; 5, strongly agree)

-15.00%

-10.00%

-5.00%

0.00%

5.00%

10.00%

15.00%

20.00%

*-2.15% *-2.63% *-3.54%

-9.1%

-1.05% -2.11%

1.11%

*15.17%

-6.26%

Fig. 1 Differences in the performance of the functional fitness tests
between pre- and post-intervention values. *Significant differences
(p < 0.05). BMI, body mass index (kg/cm2); SAP, systolic arterial pres-
sure (mmHg); DAP, diastolic arterial pressure (mmHg); GLU, glucose

(mg/dL); CHO, cholesterol (mg/dL); LDL, cholesterol LDL (mg/dL);
HDL, cholesterol HDL (mg/dL); TRI, triglycerides (mg/dL); EuroQoL-
VAS
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associated with the loss of functional fitness and, con-
sequently, with the deterioration in the ability to carry
out day-to-day activities [38]. The torso flex test (CSR)
was the one in which the greatest improvements were
observed, at 85.73%.

An improvement of 11.57% was also observed in the
carrying out of the six-minute walk test, which is asso-
ciated with cardiorespiratory capacity. This fitness as-
pect is also considered as a determining factor in func-
tional limitations [39, 40]. Maintaining satisfactory
levels of cardiorespiratory capacity could extend life ex-
pectancy, improve the natural process of functional de-
cline [39–41], and reduce mortality in all causes [4].

Finally, it is also worth pointing out that the patients’
perceived quality of life measured against the EuroQoL-
VAS graph scale improved by 15.17%. This result co-
incides with the those by Eriksson et al. [42] who found
significant improvements (p = 0.02) in the results in the
EuroQoL-VAS in participants on a program of PA,
while those who formed part of a group that did not
carry out PA worsened significantly in this aspect.
Furthermore, in that study, a program was carried out
over 3 years, and improvements in quality of life were
found to relate to the cost for primary care health ser-
vices. Savings of $47 per patient were observed in the
group that carried out PA in comparison with the con-
trol groups [42].

Therefore, the data confirm that carrying out a regu-
lated program of PA is effective for reducing the total
number of associated cardiovascular risk factors; im-
proving all parameters of functional fitness studied as
well as physical parameters such as BMI, SAP, and
DAP increasing the degree of PA carried out; and in-
creasing the subjective perception of the health of the
patients. Furthermore, we find that carrying out these
types of programs is awarded a high degree of satisfac-
tion by the participants.

Conclusions

In an aging society, like ours, the role of elderly people must
become more and more relevant; if, as is intended, they are to
participate wholly in the organization and development of said
society. Living longer and living healthy are a permanent dou-
ble challenge of our time, which depends significantly on
incorporating or improving, depending on each case, some
equally healthy habits. Among them is, without question, un-
dertaking PA in accordance with the needs and possibilities of
every individual.

There is sufficient evidence obtained for the positive effect
of PA on health and for cost-effectiveness to implement pro-
grams for promoting it.

Additionally, the characteristics of proximity and immedi-
acy which the municipal environment offers faced with other
levels of public management, make it a nucleus of a perfor-
mance with enormous potential in terms of its effectiveness.
On the program referred to herein, it could be seen that it is
possible to tie together satisfactorily the medical environment
and the community. Moreover, it was verified that these types
of programs, aside from being healthy, are welcomed warmly
by the people in the community. On the other hand, the crea-
tion of homogenous groups of patients has positive effects on
their adhesion to PA.

Therefore, efforts to improve public health should advocate
for getting more people to be more active and for longer,
instead of hoping for everyone to possess an arbitrary level
of fitness or a specific level of activity.

Limitations and Potential

On one hand, the program duration was a relatively brief pe-
riod of time due to the limitation of dates for participation,
which may be the reason why more significant changes in
the biological parameters were not observed. Nevertheless,

*12.78

*-18.78

*28.18%
*25.16%

*-85.73%

*12.78%

-100.00

-80.00

-60.00

-40.00

-20.00

0.00

20.00

40.00

EQ AG CS CB CSR 6MW

Fig. 2 Differences in the
performance of the functional
Fitness tests between pre- and
post-intervention values.
*Significant differences
(p < 0.05). EQ, balance (seconds);
CS, chair stand (rep); CB, bicep
curl (rep); CSR, chair sit-and-
reach (cm); AG, agility (seconds);
6-MW, 6-min walk (m)
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only a 4-week period was available for acquiring patients, a
period that, if greater, would probably have yielded an in-
crease in the number of participants on the program.

It is also worth pointing out that the walking test was not
carried out according to standards [43].

On the other hand, the collaboration of the primary
care health centers made it possible to recruit a more-
than-acceptable number of participants despite the time
handicap. Moreover, the fact this program was carried
out within an affiliated community environment made it
possible for participants who were unable to attend ses-
sions in their municipality do so in another, improving
their attendance.
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