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ABSTRACT 
Introduction: Aging is a biological and inevitable phenomenon associated with molecular and cellular damage over 
time. This process significantly increases the risk of various clinical syndromes, such as frailty and cognitive decline. 
Consequently, various tools, including physical exercise, have been developed to reduce or prevent these issues in the 
older population. Objective: The objective of this study is to assess the effectiveness of multicomponent exercise pro-
grams in individuals over 65 years, focusing on their effects in reducing signs of frailty and cognitive decline. Methods: 
Following PRISMA guidelines, searches were conducted in four databases: Pubmed, Google Scholar, Scielo, and Dialnet, 
selecting a total of twenty-two articles published between 2014 and 2024. Eight studies were chosen where multicom-
ponent training was used to address frailty and cognitive decline. Results: The results from this systematic review 
indicate that engaging in a multicomponent exercise program for a minimum duration of 8-12 weeks improves signs of 
frailty and cognitive decline in older individuals. Conclusions: Multicomponent exercise also appears to be an effective 
tool in preventing and/or reducing disability, frailty, and cognitive decline.
Keywords: aging, cognitive deterioration, elderly, fragility, physical condition, physical exercise

RESUMEN 
Introducción: El envejecimiento es un fenómeno 
biológico e inevitable, asociado con el daño molecular 
y celular, a lo largo del tiempo. Este proceso aumenta 
significativamente el riesgo de sufrir diversos síndromes 
clínicos, como la fragilidad y el deterioro cognitivo. En 
consecuencia, se han desarrollado diversas herramientas, 
incluido el ejercicio físico, para reducir o prevenir estos 
problemas en la población mayor. Objetivo: El objetivo 
de este estudio es evaluar la eficacia de programas de 
ejercicio multicomponente en personas mayores de 65 
años, centrándose en sus efectos en la reducción de 
los signos de fragilidad y deterioro cognitivo. Métodos: 
Siguiendo las pautas PRISMA, se realizaron búsquedas en 
cuatro bases de datos: Pubmed, Google Scholar, Scielo 
y Dialnet, seleccionando un total de veintidós artículos 
publicados entre 2014 y 2024. Se eligieron ocho estudios 
donde se utilizó el entrenamiento multicomponente 
para abordar la fragilidad y el deterioro cognitivo. 
Resultados: Los resultados de esta revisión sistemática 
indican que participar en un programa de ejercicio 
multicomponente durante una duración mínima de 8 a 
12 semanas mejora los signos de fragilidad y el deterioro 
cognitivo en personas mayores. Conclusiones: El ejercicio 
multicomponente también parece ser una herramienta 
eficaz para prevenir o reducir la discapacidad, la fragilidad 
y el deterioro cognitivo.
Palabras clave: adulto mayor, condición física, deterioro 
cognitivo, ejercicio físico, envejecimiento, fragilidad

RESUMO 

Introdução: O envelhecimento é um fenômeno biológico 
e inevitável associado a danos moleculares e celulares ao 
longo do tempo. Esse processo aumenta significativamente 
o risco de diversas síndromes clínicas, como a fragilidade e o 
declínio cognitivo. Consequentemente, diversas ferramentas, 
incluindo o exercício físico, têm sido desenvolvidas para 
reduzir ou prevenir esses problemas na população idosa. 
Objetivo: Avaliar a eficácia de programas de exercícios 
multicomponentes em indivíduos com mais de 65 anos, com 
foco em seus efeitos na redução de sinais de fragilidade e 
declínio cognitivo. Métodos: Seguindo as diretrizes PRISMA, 
foram realizadas buscas em quatro bases de dados: PubMed, 
Google Scholar, Scielo e Dialnet, selecionando um total de 
vinte e dois artigos publicados entre 2014 e 2024. Oito estudos 
foram escolhidos, nos quais o treinamento multicomponente 
foi utilizado para abordar a fragilidade e o declínio cognitivo. 
Resultados: Os resultados desta revisão sistemática 
indicam que a participação em um programa de exercícios 
multicomponentes por uma duração mínima de 8 a 12 
semanas melhora os sinais de fragilidade e declínio cognitivo 
em idosos. Conclusões: O exercício multicomponente também 
se mostra uma ferramenta eficaz na prevenção e/ou redução 
da incapacidade, fragilidade e declínio cognitivo.
Palavras-chave: condição física, deterioração cognitiva, 
envelhecimento, exercício físico, fragilidade, idosos
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INTRODUCTION

Aging is a biological and inevitable phenomenon associated with molecular and 
cellular damage that occurs over time (McMurdo, 2000; World Health Organization 
[WHO], 2022), leading to a decline in physical and intellectual capacities (Peinado et al., 
2000). This process may also be influenced by social changes, such as retirement, where 
individuals may face challenges in managing their newfound free time, potentially 
leading to reduced mobility and physical activity (González, 2005; WHO, 2022).

The global population is undergoing a demographic transformation (Cardona-
Arango and Peláez, 2012). According to WHO (2002), it is estimated that by 2050, 
the number of people over 60 years old will significantly increase from 10% to 21%. 
Currently, 19.3% of the global population are older individuals, as supported by statisti-
cal data from the National Institute of Statistics (2022), mirroring the situation in Spain 
(Pérez et al., 2020; Fernández-Ballesteros and Sánchez-Izquierdo, 2020).

This aging process brings functional limitations, such as reduced walking speed 
(Doherty, 2003), an increased risk of falls (Rhonda et al., 2008), and a loss of indepen-
dence in daily activities (Puyol and Abellán, 2006). Furthermore, the loss of indepen-
dence and morbidity is closely related to the physiological syndrome known as frailty 
(Fried et al., 2001). Frailty poses a significant health risk (Rockwood et al., 1999), involv-
ing physical (Clegg et al., 2013), cognitive (Miyamura et al., 2019), and psychological chal-
lenges (Morley et al., 2006).

Frailty can be considered a clinical sign distinguishing between a healthy older 
adult and a vulnerable one, with an increased risk of adverse events and higher mor-
tality rates (Rockwood, 2005; Jürschik et al., 2012). Numerous studies define frailty as a 
clinical syndrome with specific symptoms (Rockwood, 2005; Fried et al., 2001; Béland 
and Zunzunegui, 1999), related to various physical capacities: strength, speed, and bal-
ance (Reeve et al., 2018; Diaz et al., 2019). An increase or decrease in these capacities 
indicates the presence of frailty (Izquierdo, 2019).

Various functional assessments, such as the Time Up to Go (Podsiadlo & Richardson, 
1991), and frailty level assessment protocols, including the Barder questionnaire (Barber 
et al., 1980), Clinical Frailty Scale (Church et al., 2020), or the FRAIL scale (Morley et al., 
2006), are used to detect these symptoms. The most widely used internationally is Fried’s 
phenotype, proposing five physical indicators (Fried et al., 2001): unintended weight loss, 
muscle weakness, fatigue or exhaustion, slow walking speed, and low physical activity 
level. To be considered frail, an individual must meet at least 3 of these indicators (Fried 
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et al., 2001), and depending on the number of indicators, they are classified as robust (no 
indicators), pre-frail (1 or 2 indicators), or frail (3 or more indicators) (Vellas et al., 2012).

On the other hand, aging also involves cognitive decline (Casanova et al., 2004), de-
fined as “the loss of cognitive functions, depending on both physiological and environ-
mental factors, subject to considerable interindividual variability” (Borras et al., 2016). 
Cognitive functions encompass areas such as memory, language, information process-
ing, attention, and perception (Borras et al., 2016). Cognitive decline ranges from minor 
forgetfulness to interfering with daily life operations (American Psychiatric Association, 
1995). This decline is not only linked to aging but is also associated with the individual’s 
prior pathologies, mood, and the presence of other syndromes, such as frailty (Benavides-
Caro, 2017). Cognitive decline also influences the appearance of various frailty factors, 
such as slow walking (Hervás and García de Jalón, 2005). Various tools, such as the Pfeiffer 
test (De la Iglesia et al., 2001), Fototest (Vilar et al., 2007), or the Folstein Mini-Mental State 
Examination (Folstein et al., 2002), are used to detect cognitive decline.

Additionally, physical activity tends to decrease with age, leading to increased sed-
entary behavior (González, 2005). This sedentary lifestyle significantly impacts physical 
condition, resulting in greater bone mass loss and an increased risk of falls (Batty, 2002; 
Gregg et al., 2003). Sedentary behavior is also associated with a higher risk of cardiovas-
cular diseases (McPhee et al., 2016), type II diabetes (García-Molina et al., 2010), osteo-
porosis (Cenarruzabeitia et al., 2003), as well as decreased walking pattern, autonomy 
(Pahor et al., 2014; Kehler et al., 2018), increased cognitive decline, and consequently, 
a higher risk of frailty (Falck et al., 2017). Sedentary behavior is also a risk factor for de-
pressive disorders (Wilson-Escalante et al., 2009; Cenarruzabeitia et al., 2003), contrib-
uting to a lower quality of life (Varo et al., 2003).

To address issues related to low physical activity, poor physical condition, and the 
subsequent presence of frailty and cognitive decline, multicomponent exercise pro-
grams are proposed. These programs have been proven to be most suitable for work-
ing with older individuals (Cadore et al., 2014; Casas-Herrero et al., 2022; Plaza-Carmona 
et al., 2022). These programs include strength, aerobic, balance, and flexibility exercises 
(Jiménez et al., 2020; Plaza-Carmona et al., 2022; Izquierdo, 2019). Moreover, numerous 
studies reference the Vivifrail program for carrying out interventions. This program com-
prises seven tests assessing functional capacity and the risk of falls. After evaluation, par-
ticipants are categorized into seven types, ranging from Type A (person with disability) to 
Type D (robust individual), depending on their level of functionality. Based on this clas-
sification, different multicomponent exercise programs are proposed, considering the 
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duration and types of exercises participants can perform (Izquierdo, 2019). This program 
is part of the health promotion and quality of life strategy of the European Union, as well 
as within the Ministry of Health and Consumer Affairs in Spain. For this reason, this type 
of program is most suitable for frailty management (Viladrosa et al., 2017), as it not only 
prevents functional deterioration but also has a positive impact on the effects of aging, 
improving physical and psychological well-being (Izquierdo, 2019).

Therefore, the aim of this systematic review is to assess the effectiveness of mul-
ticomponent physical exercise programs in individuals over 65 years, focusing on their 
effects on reducing signs of frailty and cognitive decline.

MATERIALS AND METHODS

Search Strategy and Databases Used
For this literature review, a search was conducted based on PRISMA guidelines 

(Liberati et al., 2009). The databases Pubmed, Google Scholar, Scielo, and Dialnet were 
utilized. The search involved the combination of different keywords connected with 
boolean connectors, with the search strategy being: “multicomponent exercise” AND 
“cognitive decline” OR “frailty.”

Initially, titles and abstracts of all identified articles in various databases were re-
viewed. Potentially relevant publications were selected according to the established 
inclusion criteria.

Out of a total of 562 initially found articles, 56 were excluded as duplicates across 
different databases. The remaining 506 underwent a review of titles and abstracts, with 
300 selected for a detailed full-text analysis. During this phase, 20 were excluded for 
not aligning with the study’s objectives.

Finally, a total of 8 articles that met the inclusion criteria were included in the com-
prehensive review. These review and selection processes are visually detailed in Figure 
1 using the PRISMA flowchart.

Study Selection Criteria

Inclusion Criteria
The following inclusion criteria were applied for article selection: (1) multicom-

ponent exercise interventions for individuals over 65 years old, (2) study participants 
showing symptoms of frailty or cognitive decline, and (3) articles including pre-post 
measures of frailty and cognitive decline, either through subjective tests or assess-
ments of physical condition related to these frailty indices.
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Exclusion Criteria
Exclusion criteria used were: (1) articles involving individuals under 65 years old 

and (2) articles written in languages other than Spanish, English, or Portuguese.

Results

Figure 1 
PRISMA flowchart

As shown in the PRISMA diagram (Figure 1), out of a total of 562 articles found, 476 
were excluded after title and abstract screening for not meeting the inclusion criteria. 
The remaining 30 were selected for full-text analysis, with 22 being excluded for not 
aligning with the study’s objectives. Finally, 8 articles that met the selection criteria were 
included as the final study sample.
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DISCUSSION

The aim of this systematic review is to assess the effectiveness of multicomponent 
physical exercise programs in individuals over 65 years, focusing on their impacts on 
reducing indicators of frailty and cognitive decline.

Based on the found data, it is relevant to emphasize that various components 
of physical fitness, such as strength, balance, and walking speed, play a crucial role 
in frailty (Reeve, 2018; Diaz et al., 2019). In addition to the results found in this study, 
other studies, like Reeve’s (2018), highlight how grip strength and walking speed are 
key indicators of frailty. However, walking speed and balance are categorized as the 
best indicators of this syndrome (Kim et al., 2010), closely linked to the risk of falls and 
gait disturbance, both frailty factors (Kim et al., 2010; Toraman and Yildirim, 2010). The 
importance of intervening in these components of physical fitness in frail or pre-frail 
patients to delay or reduce frailty presence is also emphasized (Izquierdo, 2019).

Regarding muscle strength, this systematic review includes several studies 
(Cadore et al., 2014; Casas-Herrero et al., 2022; Plaza-Carmona et al., 2022; Tarazona-
Santabalbina et al., 2016; Sadjapong et al., 2020) where improvements in both lower 
and upper limb strength were observed after a multicomponent exercise interven-
tion, leading to enhancements in physical fitness factors such as balance and walking 
speed. These findings align with other studies like Font-Jutglà et al. (2020), where they 
observed that strength and power training not only improves components like balance 
and walking speed but could also be a functional tool to prevent pre-frail older adults 
from developing frailty. Similarly, within the context of muscle strength, it’s important 
to highlight the significant improvement in grip strength in the dominant hand (Cadore 
et al., 2014; Casas-Herrero et al., 2022; Martínez-Velilla et al., 2019; Sadjapong et al., 
2020). This grip strength is closely related to overall body muscle strength and, in turn, 
linked to sarcopenia (Clark et al., 2017), being a clear indicator of frailty influencing the 
predisposition to disability (Kim et al., 2010).

In relation to disability, defined by Fernández-López et al. (2009) as a “generic term 
that includes deficiencies in functions and structures, limitations in activity, and/or par-
ticipation restrictions in society,” there is a higher prevalence of deficiencies, such as 
reduced mobility, loss of sight, hearing, short-term memory, and lack of skill, in older 
people (Mejía et al., 2014). It has been established that factors such as frailty and cog-
nitive decline are considered antecedents to disability (Jauregui and Rubin, 2012). This 
systematic review includes articles that measure disability through different tools, such 
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as the Barthel Index (Cadore et al., 2014; Casas-Herrero et al., 2022; Martínez-Velilla et al., 
2019; Tarazona-Santabalbina et al., 2016; Sánchez-Sánchez et al., 2022; Concha-Cisternas 
et al., 2020). These measurements are crucial for planning multicomponent interventions 
since, similar to frailty, it’s essential to adapt exercises to the individual capacities of par-
ticipants. This classification follows the guidelines of different Vivifrail programs, which 
also divide subjects by measuring their disability (Cadore et al., 2014; Casas-Herrero et al., 
2022; Sánchez-Sánchez et al., 2022; Plaza-Carmona et al., 2022). Within these programs, 
the importance of addressing modifiable factors such as strength, walking speed, and 
balance in frail or pre-frail patients is emphasized with the goal of delaying or reduc-
ing the presence of disability (Concha-Cisternas et al., 2020; Tarazona-Santabalbina et al., 
2016; Casas-Herrero et al., 2022). Similar to the results found in this study, Makizako et al. 
(2015) pointed out in their study that the presence of frailty and impaired cognitive func-
tion are significant drivers of disability over a period of approximately two years.

Regarding gait speed, we found significant differences after the implementation of 
an 8-12-week multicomponent program (Cadore et al., 2014; Casas-Herrero et al., 2022; 
Sánchez-Sánchez et al., 2022; Plaza-Carmona et al., 2022; Tarazona-Santabalbina et al., 
2016; Sadjapong et al., 2020). These findings indicate an increase in gait speed after the 
multicomponent intervention. In contrast, the control group showed negative values 
in various measurements, implying a decrease in gait speed over time (Cadore et al., 
2014). This difference between the experimental and control groups underscores the 
effectiveness of the multicomponent program in improving gait speed. These results 
support the importance of considering specific multicomponent training interventions 
to address and enhance walking ability in vulnerable populations or those at risk of 
frailty. In relation to this, the results presented by Vellas et al. (2012) show how gait 
speed is an indicative marker of frailty highly associated with the risk of falls, which is 
why increasing this speed directly contributes to a significant reduction in frailty.

Our review findings include an increase in gait speed, a decrease in the number 
of falls, and improvements in balance, which align with other studies, such as Cigarroa 
et al. (2021), supporting that achieving an increase in gait speed and balance after a 
multicomponent program not only reduces the number of falls in subjects but also has 
a significant positive impact on frailty.

In the context of balance, various studies show significant differences when com-
paring the intervention group with the control group after the implementation of the 
multicomponent program, similar to the study conducted by Sadjapong et al. (2016), 
where the experimental group showed improvements in balance, and the control group 

no está en las 
referencias

https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/


e-ISSN:  1659-097X. Vol. 22(1), enero-junio, 2025: e19526

12Effects on Frailty and Cognitive Decline in Individuals Over 65 
Years After Participating in a Multicomponent Exercise Program: A 
Systematic Review
Andrea Charda Colina, Marta Victoria Santiago García & Susana Pulgar Muñoz

12Effects on Frailty and Cognitive Decline in Individuals Over 65 
Years After Participating in a Multicomponent Exercise Program: A 
Systematic Review
Andrea Charda Colina, Marta Victoria Santiago García & Susana Pulgar Muñoz

not only performed worse than in the pretest but also increased the risk of experiencing 
any falls. Additionally, the use of the SPPB battery in several studies (Casas-Herrero et al., 
2022; Sánchez-Sánchez et al., 2022; Plaza-Carmona et al., 2022; Tarazona-Santabalbina 
et al., 2016; Martínez-Velilla et al., 2019) has allowed for significant improvements in 
various aspects of physical condition, enabling the classification of subjects based on 
the risk of frailty and observing if there is improvement compared to the control group 
(Tarazona-Santabalbina et al., 2016).

The results regarding the improvement of physical condition and frailty align with oth-
er studies such as Cigarroa et al. (2021), showing the close relationship of improving physi-
cal condition to prevent or decrease frailty. However, it is interesting to note that the study 
by Theou et al. (2011) suggests that, although exercises at moderate intensity can improve 
physical abilities in pre-frail subjects, they do not show improvements in frail subjects.

Regarding cognitive decline, which is closely linked to frailty due to common 
pathophysiological data such as disability, falls, and even death (Benavides-Caro, 2017), 
the relationship is so strong that various authors propose the term “cognitive frailty” 
(Chacón-Valenzuela et al., 2019).

Frailty and dementia share symptoms such as decreased daily activities and gait 
speed (Kelaiditi et al., 2013). Therefore, within our review, several articles study cog-
nitive decline along with frailty, concluding that multicomponent exercise plays a cru-
cial role in reducing both syndromes (Cadore et al., 2014; Casas-Herrero et al., 2022; 
Sánchez-Sánchez et al., 2022; Tarazona-Santabalbina et al., 2016; Martínez-Velilla et al., 
2019). In line with this, we find that a week of multicomponent exercise performed both 
in the morning and afternoon can have a positive impact on reversing cognitive decline 
in hospitalized patients (Martínez-Velilla et al., 2019). Additionally, the study by Subirats 
et al., (2012) reinforces the idea that a combination of aerobic, strength, and flexibility 
exercises can be effective not only in reducing cognitive decline but also in decreasing 
falls and increasing functional dependence.

CONCLUSION

The results obtained in this systematic review reveal that the implementation of 
a multicomponent exercise program with a minimum duration of 8-12 weeks leads to 
improvements in various physical aspects, such as muscle strength, gait speed, fall rate, 
endurance, and balance in frail individuals with cognitive impairment. Similarly, mul-
ticomponent exercise appears to be an effective tool for preventing and/or reducing 
disability, frailty, and cognitive decline.
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