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Abstract: The objective of this research was to determine the differences in autonomy in both basic
activities of daily life in instrumental activities of daily life, as well as functional capacity, fragility and
risk of falls between an active group and a sedentary group. The individual associations of functional
capacity, fragility and risk of falls were also analyzed, with autonomy in basic activities of daily living
and in instrumental activities of daily living in the active group. In this cross-sectional investigation,
139 people from Huelva between 65 and 87 years of age were evaluated (Mean (M) = 73.1; standard
deviation (SD) = 5.86); 100 were women and 39 men. The active and sedentary group were composed
of 69 and 70 elderly people, respectively. The active group carried out a physical activity program.
Among the results, a significant effect was seen in the multivariate contrast of the study variables,
V = 0.24, F (5, 137) = 8.58, and p < 0.001; while in the linear regressions in the active group, the Vivifrail
with the Barthel Index (∆ Adj. R2 = 0.15) and with the Lawton and Brody Scale (∆ Adj. R2 = 0.22)
were used. In conclusion, the active group presented better values in all the variables evaluated
in comparison to the sedentary group, establishing statistically significant differences. In addition,
in the active group, it has been found that functional capacity is a significant predictive variable
of autonomy in instrumental activities of daily living (22%), while fragility and the risk of falls are
significant predictors of autonomy in activities of basic daily life (15%).
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1. Introduction

Currently, the ageing demographic plays a large role in developed societies [1] and are becoming
a highly relevant social and political challenge [2]. This demographic change has occurred due to
a decrease in birth rate and in mortality and in morbidity, and an increase in life expectancy [3].

In Europe, the latest Eurostat data places the population over 65 as 19.7% of the total population.
It is expected that by 2050, this will reach 30%. There is also significant feminization of old age, as
there are double the number of women compared to men at 85 years of age.

According to the National Statistical Institute mortality tables, the life expectancy at birth of
Spanish women is 87.7 years, and that of men is 80.4 years (the highest in Europe) [3,4].

Given the importance and social impact that this continuous increase of older people in Spain is
having, this population group is being studied to better understand the ageing process and guarantee
the health and quality of life of older people [5–7].

Ageing involves changing and acquiring knowledge and experiences that need adaptation and
development at a personal and social level [1]. In this process, there are changes that worsen the state of
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health and physical fitness, causing a deterioration of organic functions such as physical, psychological
and social functionality [1,8,9]. Ageing is not determined just by biological factors, but also by
psychological, social and ecological factors, so whether this ageing is effective will depend on the ability
of each person to adapt to the changes that occur, since this adaptation is a protective factor in the face
of physical, mental and emotional decline [1,10].

The key is not just to age in any old way, but to do so in the best state of health by following
a healthy lifestyle and participating in multiple activities [1,11]. Health is defined as the complete state
of physical, mental and social well-being, not merely as the absence of disease—this is the fundamental
basis for a population’s quality of life [12]. Healthy ageing looks beyond physical health; it tries to
get older people motivated, to be satisfied with their life, to carry out physical activity and to have
a relationship with their family and the environment [10].

Despite this, multiple health problems and diseases that affect older people are linked to
a sedentary lifestyle, which is a worrying factor since a large proportion of older people are inactive.
Inactivity is the fourth highest risk factor for mortality [13,14]. A sedentary lifestyle in old age
increases the deterioration of muscular function [15] and the risk of suffering cardiovascular, metabolic,
respiratory and degenerative diseases [7]. All this substantiates the great importance of reducing
the sedentary nature of the lifestyle of older people, with the intention of reducing health problems,
diseases, functional deterioration and dependency [7,16].

The intervention in ageing should be aimed at promoting personal growth and development by
facilitating environments that prevent physical, psychological and social deterioration [17]. Therefore,
it is essential to create a new mentality about ageing and to involve older people in society.
The promotion of active ageing is necessary to produce health benefits through physical activity
for this community [1].

Regarding physical activity, it is a very useful tool for achieving successful ageing, as well as
for preventing adverse effects of ageing, such as the risk of mortality, many diseases, and functional
and cognitive impairment. This is due to the fact that it intervenes in the bio-psycho-social factors of
older people, with the purpose of ageing with greater functional autonomy and better integration into
society [7,18,19].

In short, older people guided through active ageing through physical activity not only improve
their physical condition, but also improve their quality of life as they get older, reinforcing their
physical, psychological and social well-being [7,19].

1.1. Autonomy and Functional Capacity in Older People

The demographic aging of the Spanish population, according to WHO data and coinciding with
global and European data, is the main cause of the increase in older people with functional dependency.
Therefore, the government and public institutions have developed social, health and economic policies
with the intention of preventing dependency and promoting the autonomy of older people. Specifically,
an active ageing policy based on physical and leisure activity is being implemented, including relevant
factors for achieving personal autonomy and reducing functional dependency in old age [19].

This decrease in functional independence in older people may be due to deterioration of muscle
strength and mass, balance and cardiovascular endurance [15].

The assessment of functionality and degree of dependency allows older people to prepare specific
plans for their self-care and to boost their motivation, with the aim of producing independence and
autonomy in their daily lives [16]. For this reason, the health of older people should not be estimated
based only on the presence or absence of disease, but rather according to functionality [20].

In relation to the activities of daily living, carrying them out is fundamental to the conservation of
the physical, mental and social capacities of older people [21]. On the one hand, the Barthel Index
(ADL) [22] focus on self-care and mobility, giving older people autonomy and independence to live
without needing help from other people. On the other hand, Instrumental Activities of Daily Living
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Scale (IADL) [23] requires greater personal autonomy, and the ability to make decisions and solve
problems that may arise in everyday life [24].

Consequently, regular physical activity should be promoted to preserve functionality and
performance in the activities of daily living of older people [7]. Many investigations have shown
the benefits of strength training to the autonomy of older people. Strength training is a very important
factor in avoiding sarcopenia, optimizing functional capacity, and favoring the performance of
the activities of daily living [25]. In addition, the improvement of lower body strength is of great
importance for older people, since it provides them with balance and security when performing
the ADL [26].

As for the physical exercise programs, those of the multi-component type where strength,
resistance, balance and gait training are combined, are the most effective interventions to improve
functional capacity and independence in performing the ADL in older people [27]. In addition, if these
exercise programs are carried out systematically, there is an increase in strength, flexibility, aerobic
capacity and balance in older people, contributing to the maintenance and improvement of their
functional capacity [28].

1.2. Frailty and Risk of Falls in Older People

In the ageing process, frailty develops in older people, increasing the risk of adverse events such as
functional impairment, dependency and falling [6,29]. Frailty in older people is considered a biological
condition in which there is a poor response by several physiological systems to maintaining homeostasis
after a stressful event [30]. As for falls, these can have physical and psychological consequences in older
people, such as a fear of falling again, difficulties in walking, decreased functional capacity, needing
help in performing the IADL, anxiety and depression [31].

Walking speed is a valid tool for predicting frailty in older people, which can show significant
differences between healthy and frail older people since it is a variable that affects both falls and
functional and cognitive deterioration [32,33]. Also, the timed up and go test is an important predictor
of the risk of falls in older people [34].

Numerous investigations have proven the positive effects of physical activity on reducing adverse
events caused by frailty in older people [29], since physical exercise produces improvements in strength,
balance, autonomy and safety, in addition to reducing functional decline, illnesses, risk of falls,
sarcopenia and disability [6,15,35]. The results of the study conducted by Mañas et al. [36] revealed
that performing a physical activity of moderate to vigorous intensity is related to a greater decrease
in frailty in older people when compared to the performance of a physical activity of low intensity or
a sedentary lifestyle.

Multicomponent physical exercise programs are effective interventions for health and physical
condition improvement in frail older people, delaying adverse events such as the risk of falls and
functional impairment [15,27]. Along the same line, programs focused on strength and balance work
are very effective in improving functional independence and preventing falls in older people [36].
In effect, training programs can lead to functional autonomy and the maintenance of strength and
flexibility, key factors that contribute to the decrease in the risk of falls [33].

Therefore, the objectives of this study have been established based on this theoretical framework:
(1) determine the differences in autonomy in the ADL and the IADL, functional capacity, frailty and risk
of falls among the active group and the sedentary group in the sample, and (2) analyze the individual
associations of functional capacity, frailty and risk of falls with autonomy in the ADL the IADL
in the active group.

2. Methods

The research carried out was transversal and a descriptive and correlational design was used.
The study variables were autonomy in the ADL, autonomy in the IADL, functional capacity, frailty
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and the risk of falls. The analysis variables were being in the experimental group (active) or the control
group (sedentary).

2.1. Sample

The sampling was non-probabilistic but used for convenience. A total of 139 older people
participated in this study, aged between 65 and 87 years (M = 73.1; standard deviation (SD) = 5.86).
Of these, 100 were women (71.94%) and 39 were men (28.06%). The active group consisted of 69 older
people (49.6%), and the sedentary group consistect of 70 (50.4%).

The sample came from four associations of older people based in social centers located in areas
with a medium to low socio-economic level in the city of Huelva. The older people in the active group
participated in a physical activity program launched by the collaboration between the City Council
and the University of Huelva, while the older people in the sedentary group carried out other types of
activities in these social centers. They have been classified as sedentary through the questionnaires
applied in the comprehensive geriatric assessment notebook that includes the (International Physical
Activity Questionnaire (IPAQ,) but this was not the main objective of this study.

In this work, the following criteria were established as inclusion criteria for delimitation of
the population: older people between 65 and 90 years of age who perform some type of activity
in the aforementioned social centers. If they attended the physical activity program, then they belonged
to the experimental group (active), and if they performed any other type of activity, they were part of
the control group (sedentary).

It should be noted that throughout the process of data collection and gathering, the current
ethical and legal standards for research with human beings and for data protection were followed.
The study was carried out in collaboration with the city of Huelva. They were responsible for compiling
the mandatory documentation to participate in physical activity programs. The documents required
were: medical certificate that enables the elderly to perform physical activity and informed consent
with the research data.

2.2. Instruments

The instrument used to assess the autonomy in the ADL of the older people is the Barthel Index
in Spanish [37], which was adapted from the original Barthel Index [21]. This scale assesses the ability
to perform 10 basic activities of daily living on a dependent or independent basis: self-feeding,
moving from a chair to a bed and back, personal hygiene and grooming, toilet hygiene, bathing and
showering, transferring, going up and down stairs, dressing, and maintaining bowel and urinary
control. Its score ranges between 0 (completely dependent) and 100 (completely independent) and
the response categories range between two and four alternatives with five-point intervals depending
on the time taken to complete it and the need for help in carrying it out. The lower the score, the greater
the dependency, and the higher the score, the greater the independence. The psychometric properties
of this scale show reliability and validity. For internal consistency, the Cronbach’s alpha coefficient was
0.965. For the interpretation of the Barthel Index, the results are grouped into the categories proposed
by Shah, Vanclay and Cooper [38]: total dependency (0–20), severe dependency (21–60), moderate
dependency (61–90), low dependency (91–99) and independence (100).

To assess the autonomy in the IADL of older people, the Spanish version of the Lawton IADL
Scale [39] was used, which was adapted from the original Instrumental Activities of Daily Living
Scale [22]. This scale consists of 8 items: the ability to use the telephone, to shop, to prepare food, to
look after the home, to wash clothes, to use means of transport, to be responsible for medication, and to
manage economic matters. The answers to each item can be 0 (dependent) or 1 (independent). The final
score is the sum of the value of all the responses, ranging from 0 (maximum dependency) to 8 (total
independence). The psychometric properties of this scale show reliability and validity. For internal
consistency, the Cronbach’s alpha coefficient was 0.854.
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The Vivifrail instrument [15] was used to evaluate the functional capacity, frailty and risk of
falls of older people. The Vivifrail consists of the Short Physical Performance Battery Test (SPPB)
and the Fall Risk Test: Timed Up and Go and Walking Speed Test (6 m). The SPPB test to determine
the level of frailty is a composite of the following three separate measures: balance test (one foot next
to the other, semi-tandem position and tandem position); walking speed test (4 m) and getting up from
a chair. The psychometric properties of this scale show reliability and validity. For internal consistency,
the Cronbach’s alpha coefficient was 0.767.

2.3. Process

First, the relevant permits were obtained from the City Council and the University of Huelva
for the study to be carried out. Then, after being given the information sheet on the project, titled
“Intergenerational programme of physical activity and improvement of health-related quality of life:
university training and social transfer”, the older people of the Social Centers who wanted to participate
had to sign an informed consent form.

Later, a battery of instruments was submitted for evaluation, where socio-demographic, clinical
and psycho-social measures were collected. After completing these questionnaires, they were checked
to make sure that they were properly filled in. Finally, in the following weeks, the Vivifrail instrument
was passed to the study sample to assess their functional capacity, frailty and risk of falls.

2.4. Statistical Analysis

First, a descriptive analysis was performed to compare the study variables between the active
group and the sedentary group from the sample. The Chi square test (x2) was used to analyze
the homogeneity of the groups based on belonging to the active group or the sedentary group, and to
confirm that the active group and the sedentary group were matched for gender, which was statistically
insignificant (p = 0.006). Then, a multivariate analysis of variance (MANOVA) was performed
to compare the mean scores of the active group and the sedentary group for the study variables.
The MANOVA allows dependent variables to be correlated; it is better able to detect differences
between groups than an ANOVA. Third, several analyses were performed to assess the association of
the study variables in the active group. Pearson correlations were made from these variables, and also
from gender to identify their roles as potential confounders, but since there was no correlation, it was
not used. Then, to determine the relationship between the predictive factors of the Barthel Index and
the Lawton and Brody Scale for the active group, linear regressions were performed. The level of
significance was set at p < 0.05. The statistical package SPSS Statistics 21.0 (IBM, University of Chicago,
USA) for Windows was used to build the database and perform the subsequent statistical analysis.

3. Results

Table 1 shows the descriptive results for the qualitative variables of the study according to whether
they belong to the active group or the sedentary group. In all of them, statistically significant differences
were found.

A MANOVA was applied to determine if there were differences in the study variables between
the active group and the sedentary group. A significant effect was found after multivariate contrast was
performed: V = 0.24, F (5, 137) = 8.58, p < 0.001. Table 2 shows that gender did not have a statistically
significant effect: x2 = 7.72, p = 0.006. In addition, older people belonging to the active group had
better values for all the variables than those in the sedentary group, producing statistically significant
differences for each of them, of practically zero size (d < 0.3). Specifically, in the Barthel Index:
F (1, 137) = 12.96, p < 0.001; in the Lawton and Brody Scale: F (1, 137) = 14.94, p < 0.001; in the SPPB: F
(1, 137) = 30.19, p < 0.001; in the 6-m Timed Walk: F (1, 137) = 24.15, p < 0.001; and in the Timed Up and
Go Test: F (1, 137) = 25.54, p < 0.001.
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Table 1. Qualitative descriptive variable results of the study.

Instruments Dimensions Active, n (%) Sedentary, n (%)

Barthel Index

Independence 65 (56.5%) 50 (43.5%)
Low Dependence 1 (33.3%) 2 (66.7%)

Moderate Dependence 3 (20%) 12 (80%)
Severe Dependence 0 2 (100%)
Total Dependence 0 4 (100%)

SPPB

Minimun Limitation 52 (65%) 28 (35%)
Slight Limitation 15 (35.7%) 27 (64.3%)

Moderate Limitation 2 (18.2%) 9 (81.8%)
Severe Limitation 0 6 (100%)

6-m Timed Walk Test

Normal 47 (67.1%) 23 (32.9%)
Fragility 15 (34.1%) 29 (65.9%)

Mobility Problems and Falls 5 (29.4%) 12 (70.6%)
Adverse Events and Falls 2 (25%) 6 (75%)

Timed Up and Go Test
Normal 58 (62.4%) 35 (37.6%)
Fragility 11 (26.2%) 31 (73.8%)

High Risk of Falls 0 4 (100%)

Barthel Index: x2(4) = 13.683; p = 0.008. SPPB: x2(3) = 21.077; p < 0.001. 6-m Timed Walk Test: x2(3) = 17.559;
p = 0.001. Timed Up and Go Test: x2(2) = 19.206; p < 0.001. Risk of falls: x2(1) = 15.196; p < 0.001. SPPB: Short
Physical Performance Battery Test.

Table 2. Multivariate analysis of the variance of the study variables based on belonging to the active or
sedentary group.

Variable Active Sedentary p Size of the Effect

Sex, n (%)
Women 57 (82.6) 43 (61.4) 0.006

Men 12 (17.4) 27 (38.6)
Barthel Index 104.06 (3.67) 93.07 (25.08) <0.001 0.098

Lawton and Brody
Scale 7.77 (0.52) 6.87 (1.86) <0.001 0.086

Vivifrail
SPPB 10.41 (1.61) 8.26 (2.83) <0.001 0.181

6-m Timed Walk Test 1.15 (0.26) 0.93 (0.26) <0.001 0.15
Timed Up and Go Test 8.5 (1.96) 11.32 (4.2) <0.001 0.157

Mean (standard deviation) of quantitative variables are presented as shown. p-values are based on MANOVA
(quantitative variables) or x2 (categorical variable). The effect size is based on Cohen’s d. SPPB: Short Physical
Performance Battery Test.

Table 3 shows the correlations between gender values, the Barthel Index, the Lawton and Brody
Scale, the SPPB, the 6-m Timed Walk and the Timed Up and Go Test for the active group. Gender is not
correlated with the other variables. The Barthel Index correlates significantly with the Lawton and
Brody Scale (p < 0.01), the SPPB (p < 0.01) and the Timed Up and Go Test (p < 0.01). While the Lawton
and Brody Scale has a significant correlation with the SPPB (p < 0.01), the 6-m Timed Walk (p < 0.01) and
the Timed Up and Go Test (p < 0.01). For its part, the SPPB correlates significantly with the 6-m Timed
Walk (p < 0.01) and the Timed Up and Go Test (p < 0.01). Finally, the 6-m Timed Walk has a significant
correlation with the Timed Up and Go Test (p < 0.01).
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Table 3. Pearson’s correlations between sex, Barthel Index, Lawton and Brody Scale, SPPB, 6-m Timed
Walk Test and Timed Up and Go test in the active group.

A B C D E F

Sex (A) 1 −0.119 −0.058 −0.017 −0.11 0.09
Barthel Index (B) 1 0.309 ** 0.339 ** 0.212 −0.378 **

Lawton and Brody
Scale (C) 1 0.466 ** 0.390 ** −0.414 **

SPPB (D) 1 0.678 ** −0.539 **
6-m Timed Walk

Test (E) 1 −0.637 **

Timed Up and Go
Test (F) 1

** The correlation is significant at the 0.01 level (bilateral).

Table 4 shows the linear regressions between the Vivifrail, the Barthel Index and the Lawton and
Brody Scale in the active group. This analysis allows the frailty and risk of falls variables measured
in the Timed Up and Go Test to be identified as significant predictors of autonomy in the ADL, measured
by the Barthel Index as 15% (∆ Adj. R2 = 0.15). It was also found that the functional capacity variable
measured in the SPPB is a significant predictor of autonomy in the IADL, measured by the Lawton and
Brody Scale as 22% (∆ Adj. R2 = 0.22).

Table 4. Linear regression between the predictive factors of the Barthel Index and Lawton and Brody
Scale in the active group.

b DT β p

Barthel Index
SPPB 0.66 0.35 0.29 0.06

6-m Timed Walk Test −3.02 2.39 −0.21 0.21
Timed Up and Go Test −0.67 0.28 −0.36 0.02

Lawton and Brody
Scale
SPPB 0.11 0.05 0.33 0.03

6-m Timed Walk Test 0.05 0.33 0.03 0.87
Timed Up and Go Test −0.06 0.04 −0.22 0.13

F (3) = 5.04; p = 0.003. F (3) = 7.41; p < 0.001. SPPB: Short Physical Performance Battery Test.

4. Discussion

In this study, the influence of physical activity on improving functional capacity and autonomy
in the ADL and the IADL has been shown, as well as its influence on reducing the frailty and
risk of falls for the older people in the sample. When comparing the two intervention groups,
statistically significant differences were found: older people in the active group have better values for
all the variables evaluated compared to those in the sedentary group. This may be because physical
activity produces an improvement in physical condition and functional capacity, as well as a lower risk
of suffering from health problems and multiple diseases due to a sedentary lifestyle [7].

Another relevant finding is that, in the active group, it was found that functional capacity is
a significant predictive variable of autonomy in the IADL by 22%, while frailty and the risk of falls
are significant predictors of autonomy in the ADL by 15%. In addition, all variables have significant
correlations with each other, except for the Barthel Index values and the values for the 6-m Timed Walk.

First, considering the functional capacity of this study’s sample, older people in the active group
have a higher value than those in the sedentary group since regular physical activity is an effective tool
for preserving the functional motor capacity of older people, thanks to having a healthy lifestyle [7].
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Along the same lines, we find other studies, such as that carried out in [40], which show
that the experimental group (who carried out a physical exercise program for 20 weeks) had
an improvement in functional autonomy in the post-test compared to the pre-test values for the same
group, and compared to the values for the control group, highlighting that strength training improves
the functional autonomy of older people by encouraging the performance of everyday life activities.
Similarly, in the study by Rodríguez-Berzal and Aguado [41], older people carried out a training
program for eight weeks, with a frequency of two 25 min sessions per week, using exercises similar to
the basic activities of daily living with one’s own body weight, resulting in an increase in functional
capacity due to a significant improvement in lower body strength and balance. In contrast, in the study
by Feijó et al. [42], no statistically significant differences were found between the active and sedentary
groups of older people for the functional and walking tests, although this could be due to not having
controlled for the intensity of the physical activity performed by the active group.

To recap the functional capacity, on the one hand, for this study’s sample’s active group, 75.4%
had a minimal functional limitation, 21.7% had a low limitation, 2.9% had a moderate limitation
and none had a serious limitation. On the other hand, for the sedentary group, 40% had a minimal
functional limitation, 38.6% had a low limitation, 12.9% had a moderate limitation and 8.6% had
a serious limitation. These data show that older people who do physical activity are less likely to
have functional limitations, while those who are sedentary or inactive are more likely to suffer from
this type of limitation. Similarly, in the study by Velasco et al. [8] (2015), more than 50% of older
people in the sample had sufficient functional capacity (that is, total independence or low dependency).
In contrast, 35% of older people had a significant functional deficit.

Secondly, with respect to carrying out activities of daily living, older people belonging to the active
group showed greater autonomy than older people in the sedentary group. These data agree with those
of the study carried out by De Dios and Martínez [43], where, after an intervention program based on
walking, statistically significant differences were found in the performance of the ADL (p = 0.007) and
by the improvement of the functional independence of the sample’s older people. Therefore, it can
be assumed that carrying out physical activity promotes autonomy when performing these types of
everyday activities [7,25], which are essential to maintaining the physical, mental and social capacities
of older people [23]. Following the idea of Cerri [19], one should start working with older people
with the assumption that the older person considered dependent has not lost their autonomy and that
they need help to obtain it, since autonomy changes over time and with context through interactions
with others.

In this study, a statistically significant correlation has been established between the Barthel Index
and the Lawton and Brody Scale, as in the study carried out by Franco [10], since both instruments
assess autonomy in the performance of the activities of daily living. Likewise, in the study by Marinês
et al. [44], when linking both variables, it was found that among older people who performed the ADL
independently, there was a significant percentage that required assistance to perform the IADL.

When analyzing the autonomy in the ADL for this study’s sample, on the one hand, in the active
group, 94.2% were independent, 1.4% had a low dependency, 4.3% had a moderate dependency and
nobody had a severe or total dependency. On the other hand, in the sedentary group, 71.4% were
independent, 2.9% had a low dependency, 17.1% had a moderate dependency, 2.9% had a severe
dependency and 5.7% were totally dependent. This greater proportion of autonomy in the ADL of
the active group may be due to participation in the physical activity program, given that they are
the most effective interventions to promote the performance of the ADL in older people [27].

Recent research has also analyzed the sample based on its autonomy in performing the ADL.
In the study by Córdoba et al. [11], the results reveal that 40.9% of the older people in the sample were
independent in all the ADL, 19.7% were independent in all but one or two, and that there was no older
person with dependency in all. In the study by Franco [10], after the analysis of the Barthel Index,
it was found that 30% of the sample had severe dependency, 40% had moderate dependency and
the rest had low dependency in the performance of the ADL. However in the study by Quintero and
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Cerquera [20], high levels of independence were found in the performance of the ADL (specifically
62% of the sample of older people).

As for gender, it was not shown to be an influential variable for the functional capacity of
the sample of this study, as there was a greater proportion of women than men. However, in many
studies, gender has had an influence on the functional capacity of older people. In the study by
Leirós-Rodríguez et al. [45], gender was a predictor of the functional limitations of the study sample,
since men had a lower functional limitation than women for walking, climbing stairs, stooping and
carrying a weight. On the other hand, in the study by Lozano et al. [46], for the most severe state of
functional dependency, men had more limitations than women. Despite this, the women in the sample
were more likely to go from a low to a moderate or severe functional dependency, while men were more
likely to go from a low or severe functional dependency to no dependency. The results of the study
conducted by Laguado et al. [16] show that, for the older people in the sample, low dependency
predominates in males and independence predominates in females.

As for age, it also did not show a significant correlation with functional capacity, since it was
not possible to establish age groups due to the differences in subjects that would have existed in each
of these groups. However, the relationship between functional dependency increasing with age has
been shown in a large fraction of research. In that by Leirós-Rodríguez et al. [45], it was shown
that women had greater functional limitations from 75 years of age and men from 85 years of age.
In Franco’s study [10], it was shown that the increase in functional dependency occurred after 80 years
of age. This relationship was also significant in the study by Silva et al. [31], showing that functional
independence is lost as age goes up.

Third, the results for frailty show that older people in the active group had lower frailty than
those in the sedentary group. This implies that low physical activity is a factor related to frailty in older
people [47], and that carrying out moderate to vigorous physical activity is a very effective resource for
reducing the adverse effects that frailty causes [36] by producing an improvement in strength, balance,
autonomy, and a reduction in sarcopenia and the risk of falls in older people [6]. Similar results were
obtained in the study by De Dios and Martínez [43], where older people who performed the intervention
focused on walking reduced their frailty, obtaining a significant improvement in balance, coordination,
stability, agility and walking speed.

For falls, older people in the active group of this study have a lower risk than older people
in the sedentary group. Therefore, it has been verified that interventions focused on performing
physical exercise are linked to a lower risk of falls in older people [48,49]. Similarly, in the study by
Vidarte et al. [28], older people who performed an exercise program based on strength work, flexibility
and walking activities (experimental group) obtained statistically significant improvements in balance
(p < 0.001) compared to the control group, which resulted in a reduction in the risk of falls.

In this study’s sample, older people in the active group had a 10.1% risk of falling; this rose
to 38.6% in the sedentary group. In another study, the frequency of falls in the total sample was
35.6%, a significantly high value [34]. In the study by Silva et al. [31], the fraction of falls was 33.3%,
and the majority of these were among women between 60 and 79 years old.

In this study, in the active group, a significant correlation was found between having a lower risk
of falls and autonomy in the performance of both the IADL and the ADL. These data are consistent
with the study by Kulzer-Homann et al. [34], in which older people who had difficulty performing at
least one IADL were 78% more likely to fall than those who had no difficulty, while those who had
difficulty in at least one ADL are 36% more likely to fall; that is, it was noted that not performing
an ADL did not present a significant increase in the risk of falling, while not performing an IADL did
significantly increase this risk.

In this case, age and gender were also not shown to be predictors of falls in this study, as in the study
by Silva et al. [31], where no significant relationships were found between older people who had a fall
and both analysis variables. In contrast, in the study by Kulzer-Homann et al. [34], it was shown that
people 80 years old and older were 46% more likely to fall than those who were between 60 and 79 years
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old. In addition, women were 55% more likely to fall than men, although this could be because women
have a longer life expectancy than men, although greater disability.

In short, it is absolutely necessary to achieve a culture which integrates active ageing, which must
come with a change of mentality and attitude of the entire population to involve older people in all areas
of society and to avoid their social exclusion [1]. It is also very important to end the sedentary lifestyle
and promote the practice of systematic physical activity and healthy lifestyles in older people in order
to improve their health and quality of life, as well as to prevent all kinds of adverse events and diseases
that are produced [11,43,50,51].

In future studies, it would be advisable to use a quasi-experimental design in which measurements
are made before (pre-test) and after (post-test) the intervention, in order to determine if the physical
activity program is really the cause of the statistically significant differences found in the variables
assessed in the experimental group (active) and the control group (sedentary). In addition,
since an intentional non-probabilistic sampling was used, it was not possible to take into account
either age or gender when analyzing the various variables, as there was a greater fraction of women
than men, and different age groups could not be used. Therefore, in future research, the sample
should be composed while taking into account both variables so that there is uniformity among them,
and they could thus be used as analysis variables in the study. Also, a probabilistic sampling technique
should be used and the sample size increased so that the results obtained could be extrapolated to
the general population.

5. Conclusions

In this study, older people in the active group have better values for all the variables assessed
compared to the sedentary group, showing statistically significant differences. Consequently, it has
been possible to verify the influence of physical activity on improving functional capacity, increasing
autonomy in performing the ADL and the IADL, and reducing frailty and risk of a fall in the older
people in the sample. Further, in the active group, it was found that functional capacity is a significant
predictive variable of autonomy in the IADL by 22%, while frailty and the risk of falls are significant
predictors of autonomy in the ADL by 15%.

Author Contributions: Conceptualization, I.T.-Q., J.S.-P. and A.E.D.; Methodology, I.T.-Q., J.S.-P. and M.T.A.R.;
Formal Analysis, I.T.-Q., J.S.-P. and A.E.D.; Resources, I.T.-Q., J.S.-P., and Á.S.R.; Writing—Review and Editing,
I.T.-Q., J.S.-P., M.T.A.R. and Á.S.R. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Limón, M.A. Envejecimiento activo: Un cambio de paradigma sobre el envejecimiento y la vejez. Aula Abierta
2018, 47, 45–54. [CrossRef]

2. Martín, M.T.; Fernández-Mayoralas, G.; Prieto, M.E. Potencialidades y fragilidades en el envejecer. Rev. Prism. Soc.
2018, 21, 511–520.

3. Abellán, A.; Aceituno, P.; Pérez, J.; Ramiro, D.; Ayala, A.; Pujol, R. Un perfil de las personas mayores en
España, 2019. Indicadores Estadísticos Básicos. Informes Envejecimiento en Red 2019, 22, 1–38.

4. Díez, C. Inactividad física y sedentarismo en la población española. Rev. Investig. Educac. Cienc. Salud 2017, 2, 41–48.
5. Gómez-Cabello, A.; Vila-Maldonado, S.; Pedrero-Chamizo, R.; Villa-Vicente, J.G.; Gusi, N.; Espino, L.;

González-Gross, M.; Casajús, J.A.; Ara, I. La actividad física organizada en las personas mayores, una
herramienta para mejorar la condición física en la senectud. Rev. Esp. Salud Public. 2018, 92, 1–10.

6. Laredo-Aguilera, J.A.; Carmona-Torres, J.M.; Mota-Cátedra, G. El envejecimiento activo: La importancia de
la actividad física en las personas mayores. Estudio de revisión narrativa. TRANCES Rev. Transm. Conoc.
Educ. Salud 2017, 9, 143–166.

7. Quintero-Burgos, C.G.; Melgarejo-Pinto, V.M.; Ospina-Díaz, J.M. Estudio comparativo de la autonomía
funcional de adultos mayores: Atletas y sedentarios, en altitud moderada. MHSalud 2017, 13, 1–16. [CrossRef]

http://dx.doi.org/10.17811/rifie.47.1.2018.45-54
http://dx.doi.org/10.15359/mhs.13-2.6


Int. J. Environ. Res. Public Health 2020, 17, 1006 11 of 12

8. Velasco, R.; Bejines, M.; Sánchez, R.; Mora, A.B.; Benítez, V.; García, L. Envejecimiento y capacidad funcional
en adultos mayores institucionalizados del occidente de México. Nure Investig. 2015, 12, 1–11.

9. Machado, R.L.; Bazán, M.A.; Izaguirre, M. Principales factores de riesgo asociados a las caídas en ancianos
del área de salud Guanabo. Medisan 2014, 18, 158–164.

10. Franco, M. Desempeño ocupacional, bienestar psicológico y sentido de la vida en personas institucionalizadas.
Estudio preliminar. Rev. Psicol. Salud 2018, 1, 87–123. [CrossRef]

11. Córdoba, V.; Pinazo-Heenandis, S.; Viña, J. Envejecimiento exitoso en nonagenarios y centenarios valencianos.
Estudio de los centenarios en valencia. Therapeía 2018, 10, 33–55.

12. World Health Organization. Envejecimiento activo: Un marco político. Rev. Esp. Geriatr. Gerontol. 2002, 37, 74–105.
13. Franco, M.R.; Tong, A.; Howard, K.; Sherrington, C.; Ferreira, P.H.; Pinto, R.Z.; Ferreira, M.L. Older people’s

perspectives on participation in physical activity: A systematic review and thematic synthesis of qualitative
literature. Brit. J. Sport Med. 2015, 49, 1–9. [CrossRef]

14. Landinez, N.S.; Contreras, K.; Castro, A. Proceso de envejecimiento, ejercicio y fisioterapia. Rev. Cubana
Salud Pública 2012, 38, 562–580. [CrossRef]

15. Izquierdo, M.; Casas-Herrero, A.; Zambom-Ferraresi, F.; Martínez-Velilla, N.; Alonso-Bouzón, C.;
Rodríguez-Mañas, L. Guía práctica para la prescripción de un programa de entrenamiento físico
multicomponente para la prevención de la fragilidad y caídas en mayores de 70 años. Available
online: https://www.researchgate.net/publication/311590396_Guia_practica_para_la_prescripcion_de_un_
programa_de_entrenamiento_fisico_multicomponente_para_la_prevencion_de_la_fragilidad_y_caidas_
en_mayores_de_70_anos (accessed on 3 February 2020).

16. Laguado, E.; Camargo, K.C.; Campo, E.; Martín, M.C. Funcionalidad y grado de dependencia en los adultos
mayores institucionalizados en centros de bienestar. Gerokomos 2017, 28, 135–141.

17. Fernández-García, T.; Ponce-de-León-Romero, L. Envejecimiento activo: Recomendaciones para
la intervención social desde el modelo de gestión de casos. Portularia 2013, 13, 87–97. [CrossRef]

18. Roca, R.E. Actividad física y salud en el adulto mayor de seis países Latinoamericanos: Review. Rev. Cienc.
Act. Fís. UCM 2016, 17, 77–86.

19. Cerri, C. Dependencia y autonomía: Una aproximación antropológica desde el cuidado de los mayores.
Athenea Digit. 2015, 15, 111–140. [CrossRef]

20. Quintero, M.S.; Cerquera, A.M. Estado de salud general y perfil biopsicosocial de adultos mayores sanos
o excepcionales de Santander, Colombia. Diversitas 2018, 14, 109–120. [CrossRef]

21. Lawton, M.P.; Brody, E.M. Assessment of older people: Self-maintaining and instrumental activities of daily
living. Gerontologist 1969, 9, 179–186. [CrossRef]

22. Mahoney, F.I.; Barthel, D.W. Functional evaluation: The Barthel Index. A simple index of independence
useful in scoring improvement in the rehabilitation of the chronically ill. Md. State Med. J. 1965, 14, 56–61.

23. Álvarez-Hernández, J.; Aguilar-Parra, J.M.; Mercader-Rubio, I. Cognición y autonomía en personas mayores
dependientes. An. Psicol. Spain 2012, 28, 946–953. [CrossRef]

24. Costa, I.; Valdivia, B.; Cascaes, F.; Barbosa, P.J.; da Silva, R. Terapia ocupacional y educación inclusiva: Aspectos relacionados
al desempeño Ocupacional de personas con discapacidad. Rev. Chil. Ter. Ocup. 2014, 14, 123–131. [CrossRef]

25. Rebolledo-Cobos, R.; Silva, C.; Juliao-Castillo, J.; Polo, R.; Suarez, O. Functional implications of strength
training on older adults: A literature review. Arch. Med. Deporte 2017, 34, 31–39.

26. Latorre-Román, P.Á.; Arévalo-Arévalo, J.M.; García-Pinillos, F. Asociación entre la fuerza de las piernas
y el área de sección muscular transversal del músculo cuádriceps femoral y el grado de actividad física
en octogenarios. Biomédica 2016, 36, 258–264. [CrossRef]

27. Izquierdo, M.; Cadore, E.L.; Casas, A. Ejercicio físico en el anciano frágil: Una manera eficaz de prevenir
la dependencia. Kronos 2014, 13, 1–14.

28. Vidarte, J.A.; Quintero, M.V.; Herazo, Y. Efectos del ejercicio físico en la condición física funcional
y la estabilidad en adultos mayores. Hacia Promoc. Salud 2012, 17, 79–90.

29. Casas, A.; Izquierdo, M. Ejercicio físico como intervención eficaz en el anciano frágil. An. Sist. Sanit. Navar.
2012, 35, 69–85. [CrossRef]

30. Mañas, A.; del Pozo-Cruz, B.; García-García, F.J.; Guadalupe-Grau, A.; Ara, I. Role of objectively measured
sedentary behaviour in physical performance, frailty and mortality among older adults: A short systematic
review. Eur. J. Sport Sci. 2017, 17, 940–953. [CrossRef]

http://dx.doi.org/10.21134/pssa.v6i1.1362
http://dx.doi.org/10.1136/bjsports-2014-094015
http://dx.doi.org/10.1590/S0864-34662012000400008
https://www.researchgate.net/publication/311590396_Guia_practica_para_la_prescripcion_de_un_programa_de_entrenamiento_fisico_multicomponente_para_la_prevencion_de_la_fragilidad_y_caidas_en_mayores_de_70_anos
https://www.researchgate.net/publication/311590396_Guia_practica_para_la_prescripcion_de_un_programa_de_entrenamiento_fisico_multicomponente_para_la_prevencion_de_la_fragilidad_y_caidas_en_mayores_de_70_anos
https://www.researchgate.net/publication/311590396_Guia_practica_para_la_prescripcion_de_un_programa_de_entrenamiento_fisico_multicomponente_para_la_prevencion_de_la_fragilidad_y_caidas_en_mayores_de_70_anos
http://dx.doi.org/10.5218/prts.2013.0010
http://dx.doi.org/10.5565/rev/athenea.1502
http://dx.doi.org/10.15332/s1794-9998.2018.0001.08
http://dx.doi.org/10.1093/geront/9.3_Part_1.179
http://dx.doi.org/10.6018/analesps.28.3.156191
http://dx.doi.org/10.5354/0719-5346.2014.32397
http://dx.doi.org/10.7705/biomedica.v36i2.2654
http://dx.doi.org/10.4321/S1137-66272012000100007
http://dx.doi.org/10.1080/17461391.2017.1327983


Int. J. Environ. Res. Public Health 2020, 17, 1006 12 of 12

31. Silva, J.R.; Coelho, S.C.; Pereira, T.R.; Stackfleth, R.; Marques, S.; Partezani, R.A. Caídas en el adulto mayor y
su relación con la capacidad funcional. Rev. Lat. Am. Enferm. 2012, 20, 927–934.

32. Inzitari, M.; Calle, A.; Esteve, A.; Casas, Á.; Torrents, N.; Martínez, N. Mides la velocidad de la marcha en tu
práctica diaria? Una revisión. Rev. Esp. Geriatr. Gerontol. 2017, 52, 35–43. [CrossRef] [PubMed]

33. Gómez, D.; Borba-Pinheiro, C.J.; Gois, R.; Da Luz, S. Efectos de desentrenamiento de 16 semanas sobre la fuerza
muscular, flexibilidad y autonomía funcional de mujeres mayores, después de un programa de ejercicios. Rev. Cienc.
Act. Físi. UCM 2015, 16, 9–20. Available online: http://revistacaf.ucm.cl/article/view/82/86 (accessed on 1 June 2019).

34. Kulzer-Homann, K.; Villalobos-Cambronero, X.; Fernández-Rojas, X. Relación entre funcionalidad y caídas
en la población adulta mayor del Proyecto CRELES “Costa Rica, Estudio Longitudinal de envejecimiento
saludable”. Rev. Hispanoam. Cienc. Salud 2016, 2, 294–301.

35. Amaral, A.C.; Moreira, Í.K.; Borba-Pinheiro, C.J.; de Macêdo, O.R.; Almeida, N.M.; Matín, E.H. Body
composition and functional autonomy of older adult women after a resistance training program. Rev. Pesqui.
Cuidado Fundam. Online 2014, 6, 74–85. [CrossRef]

36. Mañas, A.; del Pozo-Cruz, B.; Guadalupe-Grau, A.; Marín-Puyalto, J.; Alfaro-Acha, A.; Rodríguez-Mañas, L.;
Ara, I. Reallocating Accelerometer-Assessed Sedentary Time to Light or Moderate-to Vigorous-Intensity
Physical Activity Reduces Frailty Levels in Older Adults: An Isotemporal Substitution Approach in the TSHA
Study. J. Am. Med. Dir. Assoc. 2018, 19, 1–6. [CrossRef]

37. Baztán, J.J.; Pérez, J.; Alarcón, T.; San Cristóbal, E.; Izquierdo, G.; Manzarbeitia, J. Índice de Barthel: Instrumento válido
para la valoración funcional de pacientes con enfermedad cerebrovascular. Rev. Esp. Geriatr. Gerontol. 1993, 28, 32–40.

38. Shah, S.; Vanclay, F.; Cooper, B. Improving the sensitivity of the Barthel Index for stroke rehabilitation.
J. Clin. Epidemiol. 1989, 42, 703–709. [CrossRef]

39. Vergara, I.; Bilbao, A.; Orive, M.; García-Gutiérrez, S.; Navarro, G.; Quintana, J.M. Validation of the Spanish version
of the Lawton IADL Scale for its application in elderly people. Health Qual. Life Out. 2012, 10, 1–7. [CrossRef]

40. Gomes, R.; Ferreira, V. Efectos del entrenamiento de fuerza sobre los niveles de IGF1 y autonomía funcional
de adultos mayores. Rev. Cienc. Act. Fís. UCM 2014, 15, 35–42.

41. Rodríguez-Berzal, E.; Aguado, X. Efectos del entrenamiento de la fuerza funcional en personas mayores.
Apunts Med. l’Esport 2016, 51, 64–71. [CrossRef]

42. Feijó, F.; Bonezi, A.; Stefen, C.; Polero, P.; Bona, R.L. Evaluación de adultos mayores con tests funcionales
y de marcha. Educ. Fís. Cienc. 2018, 20, 1–15. [CrossRef]

43. De Dios, M.; Martínez, L. Paseo terapéutico: Tratamiento eficaz para la persona mayor frágil. TOG 2017, 14,
436–443. Available online: https://dialnet.unirioja.es/servlet/articulo?codigo=6273870 (accessed on 1 June 2019).

44. Marinês, L.; Castioni, D.; Kirchner, R.M.; Hildebrandt, L.M. Capacidad funcional y nivel cognitivo de adultos
mayores residentes en una comunidad en el sur de Brasil. Enferm. Glob. 2015, 37, 1–11.

45. Leirós-Rodríguez, R.; Romo-Pérez, V.; Soto-Rodríguez, A.; García-Soidán, J.L. Prevalencia de las limitaciones
funcionales durante el envejecimiento en la población española y su relación con el índice de masa corporal.
Retos. Nuevas Tend. Educ. Fís. Recreación 2018, 34, 200–204.

46. Lozano, D.; Montoya, B.J.; Gaxiola, S.C.; Román, Y.G. Dependencia funcional y su relación con la mortalidad
general en adultos mayores. México: 2001–2015. Poblac. Salud Mesoam. 2018, 15, 1–29. [CrossRef]

47. Ferrer, A.; Formiga, F.; Sanz, H.; Monserrate, E.; Verges, D. Envejecimiento satisfactorio e indicadores de fragilidad
en los mayores de la comunidad. Estudio Octabaix. Atenc. Primaria 2014, 46, 475–482. [CrossRef]

48. Tricco, A.C.; Thomas, S.M.; Veroniki, A.A.; Hamid, J.S.; Cogo, E.; Strifler, L.; Straus, S.E. Comparisons of interventions
for preventing falls in older adults: A systematic review and meta-analysis. JAMA 2017, 318, 1687–1699. [CrossRef]

49. Sherrington, C.; Michaleff, Z.A.; Fairhall, N.; Paul, S.S.; Tiedemann, A.; Whitney, J.; Lord, S.R. Exercise to prevent falls
in older adults: An updated systematic review and meta-analysis. Brit. J. Sport Med. 2017, 51, 1749–1757. [CrossRef]

50. Poblete, F.; Flores, C.; Abad, A.; Díaz, E. Funcionalidad, fuerza y calidad de vida en adultos mayores activos
de Valdivia. Rev. Cienc. Act. Fís. UCM 2015, 16, 45–52.

51. Sáez-Padilla, J.; Tornero, I.; Sierra, Á.; Espina, A. Exercise, quality of life and depression in elderly of Huelva.
Eur. Proc. Soc. Behav. Sci. 2019, 60, 1–7. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.regg.2015.12.010
http://www.ncbi.nlm.nih.gov/pubmed/26908071
http://revistacaf.ucm.cl/article/view/82/86
http://dx.doi.org/10.9789/2175-5361.2014v6n1p74
http://dx.doi.org/10.1016/j.jamda.2017.11.003
http://dx.doi.org/10.1016/0895-4356(89)90065-6
http://dx.doi.org/10.1186/1477-7525-10-130
http://dx.doi.org/10.1016/j.apunts.2015.06.001
http://dx.doi.org/10.24215/23142561e054
https://dialnet.unirioja.es/servlet/articulo?codigo=6273870
http://dx.doi.org/10.15517/psm.v15i2.28660
http://dx.doi.org/10.1016/j.aprim.2014.01.004
http://dx.doi.org/10.1001/jama.2017.15006
http://dx.doi.org/10.1136/bjsports-2016-096547
http://dx.doi.org/10.15405/epsbs.2019.04.02.74
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Autonomy and Functional Capacity in Older People 
	Frailty and Risk of Falls in Older People 

	Methods 
	Sample 
	Instruments 
	Process 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

