
fpsyg-13-858312 April 19, 2022 Time: 14:17 # 1

ORIGINAL RESEARCH
published: 26 April 2022

doi: 10.3389/fpsyg.2022.858312

Edited by:
Navin Kaushal,

Indiana University–Purdue University
Indianapolis, United States

Reviewed by:
Francis Ries,

Universidad de Sevilla, Spain
Juliette Hussey,

Trinity College Dublin, Ireland

*Correspondence:
Susana Aznar

susana.aznar@uclm.es

Specialty section:
This article was submitted to

Health Psychology,
a section of the journal
Frontiers in Psychology

Received: 19 January 2022
Accepted: 24 March 2022

Published: 26 April 2022

Citation:
Jiménez-Zazo F,

Hernández-Martínez A,
Romero-Blanco C, Cabanillas E,

Pérez-Gómez J, Ara I, Casajús JA,
Vicente-Rodríguez G, Gesteiro E,

González-Gross M and Aznar S
(2022) Physical Activity Adherence

Related to Body Composition
and Physical Fitness in Spanish Older

Adults: 8 Years-Longitudinal
EXERNET-Study.

Front. Psychol. 13:858312.
doi: 10.3389/fpsyg.2022.858312

Physical Activity Adherence Related
to Body Composition and Physical
Fitness in Spanish Older Adults: 8
Years-Longitudinal EXERNET-Study
Fabio Jiménez-Zazo1,2, Antonio Hernández-Martínez3, Cristina Romero-Blanco2,3,4,
Esther Cabanillas1,2, Jorge Pérez-Gómez2,5, Ignacio Ara2,6,7, José A. Casajús2,8,9,10,11,
Germán Vicente-Rodríguez2,8,10,11,12, Eva Gesteiro2,13, Marcela González-Gross2,13 and
Susana Aznar1,2,7*

1 PAFS Research Group, Faculty of Sports Sciences, University of Castilla-La Mancha, Toledo, Spain, 2 Exercise and Health
in Special Population Spanish Research Net, Zaragoza, Spain, 3 Department of Nursing, Faculty of Nursing, University
of Castilla-La Mancha, Ciudad Real, Spain, 4 PAFS Research Group, Faculty of Nursing, University of Castilla-La Mancha,
Ciudad Real, Spain, 5 HEME Research Group, University of Extremadura, Cáceres, Spain, 6 GENUD Toledo Research Group,
Faculty of Sports Sciences, University of Castilla-La Mancha, Toledo, Spain, 7 Biomedical Research Networking Center on
Frailty and Healthy Aging (CIBERFES), Madrid, Spain, 8 Growth, Exercise, Nutrition and Development Research Group, IIS
Aragón, Zaragoza, Spain, 9 Department of Physiatry and Nursing, Faculty of Health Sciences, University of Zaragoza,
Zaragoza, Spain, 10 CITA, Agroalimentary Institute of Aragón, Universidad de Zaragoza, Zaragoza, Spain, 11 Physiopathology
of Obesity and Nutrition Networking Biomedical Research Center, Zaragoza, Spain, 12 Department of Physiatry and Nursing,
Faculty of Health and Sport Science, Huesca, Spain, 13 ImFine Research Group, Department of Health and Human
Performance, Universidad Politécnica de Madrid, Madrid, Spain

Introduction: The multiple benefits of physical activity (PA) compared to the current
lack of adherence to this behavior in older people makes it necessary to identify the
factors related to its long-term dropout, therefore, the aim of this study was: (i) to study
the evolution of behavior change for PA through stages of change (SoC) after 8 years
and, to identify the associated factors related to the worsening of SoC for PA.

Methods: A total of 714 Spanish older adults (>65 years) participated in the
Longitudinal elderly EXERNET study 8 years follow-up. SoC for PA from Transtheoretical
model of behavior change (TTM), body composition [BMI, fat mass, lean mass, waist
circumference (WC), and hip circumference (HC)] and physical fitness (EXERNET battery
fitness tests) were recorded. A multivariate binary logistic regression model was used to
identify the potential predictive factors of worsening SoC for PA.

Results: Three hundred and sixty participants (50.4%) worsening their SoC for PA after
8 years. Predictors factors associated with worsening of SoC were: HC (OR = 1.022;
95% CI: 1.001, 1.044), Lower body strength (OR = 0.940; 95% CI: 0.887, 0.997) and
aerobic endurance at the 6 min-walk test (OR = 0.997; 95% CI: 0.995, 0.999).
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Conclusion: This study highlights that we need to identify adults with high HC, lower
body strength and lower aerobic endurance to design a tailored PA program. Identifying
the determinants of losing adherence to PA will help in the creation, design, and
evaluation of exercise programs with the goal of reducing older adults’ drop-outs rates.

Keywords: biobehavioral sciences, transtheoretical model (TTM), stages of change (SoC), physical activity, older
adult, body composition, physical fitness

INTRODUCTION

The current rate of aging population will be a challenge for
health systems in the coming years. In 2030, it is expected that
older adults (≥60 years old) will represent 12% of the world’s
population, this value will increase to 16% by 2050 (United
Nations, 2019). In Spain, values above 25% are expected to
be reached by 2033 (Instituto Nacional de Estadística, 2018).
Physical activity (PA) plays a very important role in the
prevention of chronic diseases in older adults (i.e., cardiovascular
diseases, metabolic diseases, musculoskeletal disorders, and
cancer) (Warburton and Bredin, 2017). Physical activity is a
key part in any healthy aging lifestyle (Cartee et al., 2016).
The World Health Organization (WHO) recommends that
older adults should engage in 150–300 min/week of at least
moderate-intensity activities and muscle strengthening activity
twice weekly (Bull et al., 2020). Despite the many health benefits
of regular PA, few older adults meet the recommended guidelines
(Bauman et al., 2016).

Long periods of inactivity or sedentary lifestyle in older
adults population lead to deconditioning which involves a main
decrease in muscle mass, with the consequent decrease in
strength/endurance and aerobic capacity (Kortebein, 2009). On
the other hand, an age-related progressive decrease in muscle
mass (Mitchell et al., 2012) and an gradual increase in body fat
percentage has been observed (Imboden et al., 2017; Westerterp,
2018). This term has been named sarcopenic obesity (Choi, 2016).
Older adults with sarcopenic obesity tend to a functional decline
(Kohara, 2014) and this fact can lead to a lower adherence to
PA programs. The good news are that regular PA and/or exercise
have positive effects in older adults such as: increases muscle mass
and muscle function (Beaudart et al., 2017; Westerterp, 2018),
and consequently maintains or increases their physical fitness
(Milanović et al., 2013) and helps to maintain functional capacity
and independence (Mazzeo and Tanaka, 2001). Therefore, it
is not only important to motivate older adults to start an
exercise program but to make sure they maintain it. So, to
understand why people dropout PA and exercise programs and
the factors involved in this process, seems crucial to develop
tailored interventions that are sustained over time for older
adults, focused on PA and exercise.

Behavioral theories help us to understand and predict behavior
change in the population (Chase, 2015; Gourlan et al., 2016).
Theory-based interventions on PA behavior based on a single
theory have shown to be more effective than those based on a

Abbreviations: PA, Physical activity; SoC, Stages of change; BMI, Body mass
index; TTM, Transtheoretical model of change; WC, Waist circumference; HC,
Hip circumference.

combination of theories (Gourlan et al., 2016). One of the most
widely used and successful theories/models in promoting PA
behaviors is Transtheoretical Model of Change (TTM; Gourlan
et al., 2016). Initially it was used in studies to tobacco cessation,
but over time its use has extended to promote healthy habits
including the practice of PA. A recent review (Jiménez-Zazo
et al., 2020) has presented the benefits of using TTM for PA
in older adults.

The TTM was proposed by Prochaska and DiClemente (1983),
is composed mainly by four constructs: stages of change (SoC),
processes of change, decisional balance and self-efficacy, this
model assumes that behavior change is a dynamic process, which
occurs through a temporal dimension in a sequence of stages and
processes, by which the individual moves until reaching regular
behavior (Prochaska and DiClemente, 1983). The SoC, are part
of the core of this model. SoC are a descriptive construct that
explain where the people are in their motivation to change and
their current behavior change (Romain et al., 2018). The SoC
are composed of five stages: Precontemplation, contemplation,
preparation, action, and maintenance. The SoC categorize
individuals from non-intentional to change (precontemplation)
to the acquisition of a regular behavior after 6 months
(maintenance) (Prochaska and DiClemente, 1983).

Therefore, understanding the SoC to regular PA in older adults
and to relate it to their changes in body composition and physical
fitness overtime can help to identify the factors that determine the
drop out of regular PA in this population. Under this umbrella,
the Spanish network of research in exercise and health for special
populations (EXERNET), conducted the Longitudinal elderly
EXERNET study, it was the first study measured functional
fitness in independent non-institutionalized Spanish older adults
population, from 2008–2009 to 2017–2018 (Gomez-Bruton et al.,
2020) which also measured the SoC for PA. Therefore, our study
aim was to study the evolution of behavior change for PA through
SoC after 8 years and, to identify the associated factors related to
the worsening of SoC for PA.

MATERIALS AND METHODS

Study Sample
This longitudinal study was carried out from 2008–2009 to 2016–
2017 on the framework of “Longitudinal elderly EXERNET study
(EXERNET-Elder 3.0)” (Gomez-Bruton et al., 2020). This project
included a representative sample of non-institutionalized Spanish
older adults over 65 years. Older adults were recruited from
six regions of Spain: Aragón, Castilla La Mancha, Castilla y
León, Canarias, Extremadura, and Madrid. The exclusion criteria
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were: people under 60 years; those suffering from cancer and/or
dementia; those who were living in nursing homes and/or were
not independent or able to take care of themselves and those
subjects using walking aids.

A total of 3,267 older adults participated in the study, but
only 2,712 (n = 2086 female; 76.9%) in period T0 (2008–2009)
and 827 (n = 622 female; 75.2%) in period T1 (2017–2018)
completed a face-to-face interview about SoC for PA. The final
sample consisted of 714 (n = 540 female; 75.6%) older adults,
who participated in both assessment periods, they met the
inclusion criteria and were included in the present study. Prior
to participation in the trials, all subjects were informed of the
objectives of the study, as well as its possible risks and benefits.
Written informed consent was obtained from all participants.
The study was performed according to the principles established
with the Declaration of Helsinki (1964) as revised in 2000 in
Edinburgh, and approved by the Research Ethics Committees of
Aragón (Spain) (18/2008).

All participants were interviewed and evaluated by qualified-
researchers, previously trained. The following variables were
extracted from the project and considered for analysis: SoC for
PA, anthropometrics values and physical fitness tests.

Instruments
Socio-demographic characteristics about age and gender were
collected through the structured questionnaire designed for the
“EXERNET multi-center study” (Gomez-Cabello et al., 2011).

Physical activity SoC Questionnaire (Marcus et al., 1992)
was used to study the process of adopting PA in older adults.
The SoC in older adults has shown to be suitable for older
adults and has a good internal and external validity for exercise
behavior (Marshall and Biddle, 2001; Chase, 2015; Jiménez-Zazo
et al., 2020), therefore, its use can contribute to improve the
understanding of the PA-related behavior. The SoC consists of
five major stages: Pre-contemplation (inactive, does not think
about being active at all), Contemplation (inactive, but thinks
about being active), Preparation (does some PA but it is not a
regular behavior), Action (performs PA regularly but for a period
of less than 6 months), and Maintenance (regular PA practice
for more than 6 months) (Prochaska and DiClemente, 1983).
Regular PA or exercise was described as those activities involving
brisk walking, running, biking, swimming or any other activities
where the exertion was at least as intense as these activities, and
accumulated a minimum of 30 min or more of PA throughout the
day, at least a frequency of 5 days/week.

Anthropometric measurements were measured with a
TANITA BC-418, Tokyo, Japan. The data of body mass index
(BMI) (kg/m2), fat mass (kg), lean mass (kg) were taken with
light clothes and without shoes. Waist circumference (WC)
was made with the subject standing upright, feet together
and arms hanging freely at the sides, it was measured with a
non-stretchable measuring tape at a midway level between lower
edge of the rib cage and iliac crest. Hip circumference (HC) was
measured as the maximum circumference around the buttocks
posteriorly and the symphysis pubis anteriorly.

Physical fitness was evaluated through the “Senior Fitness
Test” battery, together with a balance test and a walking speed

test both specific for the older adults population. Static balance
by “Flamingo test”: time in seconds that it is able to stand on one
foot, up to a maximum of 60-s (Johnson and Nelson, 1969), lower
body strength by the chair stand test: number of times you are
able to stand up from a chair in 30-s (Rikli and Jones, 2013), upper
body strength by arm curl test: number of times you perform
a flexo-extension with a 2.5-kg or 4-kg dumbbell in 30-s (Rikli
and Jones, 2013), lower body flexibility by the chair sit-and-reach
test: distance in cm from the hands to the tips of the feet when
flexing the trunk while sitting (Rikli and Jones, 2013), upper body
flexibility by back scratch test: distance in cm between both hands
when trying to touch each other diagonally from behind (Rikli
and Jones, 2013), agility/dynamic balance by the 8-foot up-and-
go test: time in seconds it takes to make a circuit starting from
seating (Rikli and Jones, 2013), speed by the 30-m walk by brisk
walking test: time in seconds it takes to walk 30-m (Carvalho
et al., 2010) and aerobic endurance by the 6-min walk test: meters
you are able to walk in 6-min (Rikli and Jones, 2013). All the
tests were performed only once, except the one leg test, which
was performed twice with each leg, the 8-foot up-and-go test and
the 30-m walk test, which were also performed twice.

Sample Size Calculation
The maximum modeling criterion for observational studies
with multivariate analysis was used to calculate the sample size
(Peduzzi et al., 1996). According to this criterion, a minimum of
10 events is required for each independent variable included in
the original multivariate model. We considered the worsening of
SoC during the period T0–T1 to be an event. Thus, if we include
17 independent variables in the original model, we require a
minimum of 170 subjects with worsening SoC during the period
under study. However, the research team chose to recruit the
maximum number of participants to improve statistical power.

Statistical Analysis
A descriptive statistical analysis using absolute and relative
frequencies for qualitative variables and means and standard
deviation (SD) for quantitative variables was performed. The
main outcome variable was the worsening of SoC for PA after
8 years. The independent variables were: body composition
(BMI, fat mass, lean mass, WC, and HC) and physical fitness
(EXERNET battery fitness tests).

The analysis of potential predictive factors, which have been
previously identified in the literature as risk factors of worsening
SoC, was carried out in a bivariate analysis using Chi-square and
Student’s t-test to estimate qualitative and quantitative variables,
respectively, Adjusted odds ratios (aOR) were also estimated
and its 95% confidence interval (IC 95%). Of these variables,
and following Lemeshow’s statistical criteria, associations with
p-values < 0.25 were selected for inclusion in the multivariate
binary logistic regression model (Mickey and Greenland, 1989;
Hosmer, Lemeshow and Rx, 2013), obtaining adjusted odds ratios
(aOR) with their respective IC 95%. A p < 0.05 was considered
significant. This model was built by using backward elimination
(RV in SPSS). We used SPSS 20.0 (SPSS Inc., Chicago, IL,
United States) for all statistical analyses.
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RESULTS

The evolution of the SoC between periods 2008 and 2009 up
to 2017 and 2018 together with the relationship between body
composition and physical fitness (at baseline) with worsening
SoC, are presented in Tables 1, 2.

Identification and Evolution of Stages of
Change Between Periods T0 and T1
Table 1, shows the distribution of the SoC for PA in older
adults between the assessment periods T0 (2008–2009) and
T1 (2017–2018) for the total number of participants in each
assessment period T0 (n = 2712) and T1 (n = 827). There was
an increase in the percentage distribution of older adults located
in inactive stages (i.e., Precontemplation) of period T1 with
respect to period T0.

In Table 2, we show the evolution of SoC over time only for
those participants that completed a face-to-face interview about
SoC for PA in both assessment periods (n = 714). The results
highlighted that about 50% (n = 360) of the participants worsened
their motivation for regular PA between the periods T0 and T1.

This article focused on the “worsening older adults,” i.e., those
who went from more active SoC (period T0) to more inactive
ones (period T1) (n = 360), and we analyzed the physical and
environmental determinants, compare to those ones who did not
change or improved their SoC (n = 354).

Relationship Between
Socio-Demographic Characteristics and
Worsening Stages of Change: Bivariate
Analysis
Significant differences was found in age (p = 0.009), but not in
gender (p > 0.05; Table 3) with respect to the worsening of the
SoC between the periods T0 and T1.

TABLE 1 | Distribution of SoC for PA between the periods T0 and T1.

Period T0 (n, %) Period T1 (n, %)

Precontemplation 166 (6.1%) 286 (34.6%)

Contemplation 108 (4.0%) 44 (5.3%)

Preparation 536 (19.8%) 109 (13.2%)

Action 101 (3.7%) 6 (0.7%)

Maintenance 1801 (66.4%) 382 (46.2%)

Period T0, 2008–2009; Period T1, 2017–2018.

TABLE 2 | Evolution of the SoC for PA between the periods T0 and T1.

Evolution of SoC for PA (n, %)

Worsening 360 (50.4%)

No change 282 (39.5%)

Improve 72 (10.1%)

SoC, Stages of change; PA, Physical activity. Period T0, 2008–2009;
Period T1, 2017–2018.

Relationship Between Body Composition
and Worsening Stages of Change:
Bivariate Analysis
Those older adults who worsened their SoC, at baseline (T0),
registered significantly worse scores in BMI, WC, HC, and total
fat mass (all, p < 0.05), that is, those older adults with higher:
BMI, WC, HC, and total fat mass, tended to worsen their
SoC over time, see Table 4. No significant differences in lean
mass were found.

Relationship Between Physical Fitness
and Worsening Stages of Change:
Bivariate Analysis
The scores of balance, lower body strength, upper strength right
and left, left lower flexibility, agility/dynamic balance, 30-m walk
test and aerobic endurance were significantly worse at baseline
(all, p < 0.05) for older adults who worsened their SoC in
comparison with those who did not. No significant differences in
upper flexibility and right lower flexibility were found (p > 0.05;
Table 5).

Factors Associated With the Worsening
of Stages of Change for Regular Physical
Activity
After the bivariate analysis, a multivariate analysis was performed
using binary logistic regression. The initial model included all
potential predictors with p-values < 0.25 from Tables 3, 4. From
all these factors, the final model comprised three predictors.

TABLE 3 | Socio-demographic characteristics and SoC worsening between
periods T0 and T1: Bivariate analysis.

Variable SoC worsening periods T0–T1

No (n = 354) Yes (n = 360) p-value

Age Mean (SD) 70.2 (4.39) 71.1 (4.81) 0.009

Gender 0.178

Woman 260 (48.1%) 280 (51.9%)

Man 94 (54.0%) 80 (46.0%)

SoC, Stages of change; Period T0, 2008–2009; Period T1, 2017–2018; SD,
standard deviation; Statistical significance: p < 0.05.

TABLE 4 | Body composition and SoC worsening between periods T0 and T1:
Bivariate analysis.

Variable SoC worsening periods T0–T1

No (n = 354) Yes (n = 360) p-value

BMI Mean (SD) 28.4 (3.62) 29.4 (3.99) 0.001

Waist circumference (cm) 91.2 (11.78) 93.8 (12.04) 0.003

Hip circumference (cm) 102.4 (7.80) 104.8 (8.95) <0.001

Total Fat Mass (Kg) 25.5 (6.40) 26.6 (7.06) 0.023

Total Lean Mass (Kg) 44.6 (8.26) 44.4 (7.72) 0.692

SoC, Stages of change; Period T0, 2008–2009; Period T1, 2017–2018; SD,
standard deviation; BMI, Body mass index; Statistical significance: p < 0.05.
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Among the risk of worsening predictors, the following factors
were identified: HC, lower body strength (rep) and aerobic
endurance (m). Specifically, having greater HC was considered
a risk factor while the protective factors were greater leg strength
and greater aerobic endurance at the 6 min-walk test (Table 6).

DISCUSSION

This article has identified the correlates of decreasing PA practice
in a sample of 714 Spanish older adults (>65 years) in a 8-years
follow-up period (2008–2009 to 2017–2018). A higher HC, lower
fitness levels in lower body strength and aerobic endurance at the
6 min-walk test at baseline, were related to decreasing PA and
becoming sedentary in Spanish older adults after 8 years.

The study has used the SoC to identify the status of active
versus non-active behavior in older adults. The popularity of
the SoC lays on the possibility of tailoring interventions to
individuals undergoing different SoC. This study takes a former
step to determine how physical fitness and anthropometric
variables can predict the change from active to inactive stages
after a period of 8 years. Identifying the determinants of the

TABLE 5 | Physical fitness and SoC worsening between periods T0 and T1:
Bivariate analysis.

Variable SoC worsening periods T0–T1

No (n = 354) Yes (n = 360) p-value

Balance (s) 35.0 (21.12) 29.9 (21.70) 0.002

Lower body strength (rep) 15.4 (3.25) 14.4 (2.98) <0.001

Right upper strength (rep) 17.8 (3.66) 16.8 (3.29) <0.001

Left upper strength (rep) 17.9 (3.76) 17.0 (3.36) 0.001

Right lower flexibility (cm) −2.3 (10.96) −3.5 (9.80) 0.108

Left lower flexibility (cm) −1.6 (11.23) −3.3 (10.12) 0.038

Right upper flexibility (cm) −6.7 (10.95) −7.8 (11.24) 0.164

Left upper flexibility (cm) −11.0 (10.68) −12.0 (10.34) 0.202

Agility/dynamic balance (s) 5.3 (1.00) 5.5 (1.08) 0.001

30-m walk test (s) 15.9 (2.60) 17.0 (3.36) <0.001

Aerobic endurance (m) 565.9 (84.09) 535.8 (79.80) <0.001

SoC, Stages of change; Period T0, 2008–2009; Period T1, 2017–2018; Statistical
significance: p < 0.05.

TABLE 6 | Factors associated with the worsening of the SoC between the T0 and
T1 periods: Multivariate analysis.

Variables SoC worsening periods T0–T1

Coef. B p-value aOR of worsening (95% CI)

Hip circumference (cm) 0.022 0.039 1.022 (1.001, 1.044)

Lower body strength (rep) −0.062 0.039 0.940 (0.887, 0.997)

Aerobic endurance (m) −0.003 0.016 0.997 (0.995, 0.999)

Cte 0.208

SoC, Stages of change; T0, 2008–2009; T1, 2017–2018; OR, Odd Ratio;
aOR, Adjusted odd ratio; CI, 95% Confidence interval; Statistical significance:
p < 0.05. The selected model has been developed using the SPSS backward
stepwise procedure. Cte refers to the value of the constant of the multivariate
analysis.

worsening process of SoC for PA, will help to focus on tailored
intervention exercise programs with the goal of reducing older
adults’ drop-outs rates.

Our results have shown as a high HC at the baseline was
correlated to decreasing PA practice in Spanish older adults after a
period of 8 years. Changes in body composition, such as increased
body fat and losses in skeletal muscle mass represent important
risk factors for the incidence of cardiometabolic diseases such
as hypertension, dyslipidemia, and type II diabetes mellitus in
older adults (Sillanpää et al., 2008). In Spain, EXERNET multi-
center study (Gomez-Cabello et al., 2011) found that more
than 84% of older adults over 65 years had problems with
their body weight (46.7% overweight and 36.7% obese), the
correlation between increasing fat mass and decreasing PA in
the older adults, is like a snake biting its own tail. An old
person who increases body fat can drop PA and dropping
PA can lead to an increase in percentage of body fat. More
efforts are needed to control diet (calorie ingestion control)
and exercise (caloric expenditure control) interventions, that
target the maintenance and improvements of older adults
anthropometric and body composition.

In regard to physical fitness, lower body strength and
aerobic endurance, have been identified as determinant for
decrease PA practice in older adults. It has been reported that
the process of aging dramatically impacts functional abilities,
such as sit-to-stand, gait, and stair climbing abilities (Reid
and Fielding, 2012; Müller et al., 2021), mainly related to
muscle power declines observed during the aging process
(Izquierdo et al., 1999; Müller et al., 2021). Our results have
identified older adults’ lower results in the chair-stand test and
lower distance in the aerobic endurance 6-min walk test, as
predictors to a decrease in their PA practice over a period
of 8 years. Lower limb muscle power decreased progressively
with age in both men and women (Alcazar et al., 2020),
which leads to a decrease in muscle function, affecting to
physical function and gait speed (Suetta et al., 2019). Resistance
training can increase range of motion of a number of joints
of inactive older individuals possibly due to an improvement
in muscle strength (Fatouros et al., 2002). Our results show
that there are no differences in upper body flexibility and
right lower flexibility between older adults who worsened
their SoC for PA and the ones who did not. Future exercise
programs should focus on improving functional capacity by
promoting lower limb strength work with the aim of achieving
maintenance and independence in basic activities of daily living
in older adults.

Older adults exercise programs that focus on lower limb
and all body strength training in general, are important to
promote adherence to PA (Kathleen and Adrienne, 2001).
Moreover, a benefit in muscle mass will make older adults more
efficient metabolically during given activities of daily living and
therefore improving endurance capacity to the same given effort,
i.e., walking faster.

Currently, there are many exercise programs for the older
adults (Cadore et al., 2013), recently the VIVIFRAIL Project1 as

1www.vivifrail.com
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a multicomponent individualized exercise program recognized
by the Ministry of Health in Spain, includes progressive
cardiovascular, resistance exercise and balance with the aim
of improving the functional capacity of older people, i.e.,
improvement of the rate of falls, gait ability, balance, and
strength performance (Izquierdo, 2019). It seems necessary to
implement these kinds of programs in society to diminish PA
practice decline, although it could be a much interesting option
the supervised and individualized exercise programs as Eelder-
fit to maximize training benefits in pre- and frail older adults
(Moradell et al., 2020).

Older adults group (>65 years) is a very heterogeneous
group, so it may have specific characteristics that require
different strategies from other age groups. Within our
research we have been able to identify the most relevant
and predictive aspects related to the worsening of behavior
change referred to the practice of regular PA in this
group. Exercise programs that are focused on favorable
changes in anthropometric and body composition,
increasing fitness levels in lower body strength and aerobic
endurance are encouraged.

LIMITATIONS

Our study has different limitations, the sample only includes
independent non-institutionalized older adults, generally from
civic and sports centers, so the results must be interpreted
with caution, since it may be a bias for the extrapolation of
these results to other groups of older population. This study
did not take into account other factors which could lead to
a dropout from PA in older adults as age, race (Caucasian),
poorer level of physical function, being physically less active,
lack of time, family reconciliation, health problems, low levels
of motivation and self-efficacy, perceived barriers, lack of
knowledge about the benefits of PA, lack of social support,
weather, as well as the environment and the possibilities it
generates to be physically active (Resnick and Spellbring, 2000;
Schutzer and Graves, 2004; O’Shea et al., 2007; Gillette et al.,
2015; Kassavou et al., 2015; Geirsdottir et al., 2017). However,
we have several strengths, firstly, this is a prospective 8-year
follow-up study with a good sample size (n = 714), the age of the
participants (>65 years), and the variability of the tests carried
out within the study.

CONCLUSION

In a 8-year follow-up (2008–2009 to 2017–2018) study of 714
independent non-institutionalized older adults, the worsening
of SoC for PA was associated with high HC, low body strength
and low aerobic endurance at baseline. This study highlights
that we need to identify adults with high HC, lower body
strength and lower aerobic endurance to design a tailored PA
program. Identifying the determinants of losing adherence to
PA will help in the creation, design, and evaluation of exercise
programs with the goal of reducing older adults’ drop-outs rates.

Exercise programs that are focused on favorable changes in
anthropometric and body composition, increasing fitness levels
in lower body strength and aerobic endurance are encouraged.
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