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ARTICLE INFO ABSTRACT

Objective: This systematic review and meta-analysis aims to estimate the prevalence of low
handgrip strength (HGS) among community-dwelling older adults in Latin America. Methods:
PubMed, Lilacs, Embase, and Scielo were searched. Two researchers independently selected the
studies, extracted data, and performed a risk of bias analysis. The prevalence of low HGS was
estimated using a random-effects meta-analytic model. Subgroup analysis was also performed.
Results: The summary measure (53 records) of the prevalence of low HGS was 33.0% (95%CI:
29.0-36.0%). Cuba presented the highest estimated prevalence, and Colombia the lowest. The
prevalence of low HGS was higher in older females than males. The summary measure did not
seem to be influenced by less robust studies and those with smaller sample sizes. Conclusion: The
pooled prevalence of low HGS was expressive, with variability among countries. The increasing
older adult population in Latin America reinforces the need to measure low HGS when evaluating
older adults as a global indicator of health and functionality.
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INTRODUCTION

The growth of the older adult population globally has heterogeneous
individual repercussions (Chan et al., 2016). Increased longevity may
be associated with compromised functionality that causes a decrease
in quality of life (Amaral ef al., 2020). Among the changes that occur
in the aging process, the changes observed in the skeletal musculature
cause decreased muscle strength, contributing to mobility impairment
and a greater chance of hospitalization (McLean and Kiel, 2015).In
addition, they increase the risk of falls, premature mortality, and
institutionalization (Tieland et al., 2018). Muscle strength, which
reaches its peak around 30 years old, is lost by about 15% every
decade from about 50 years oldonwards. This loss becomes more
pronounced over time and can reach about 30% per decade after 70
years in males and females (“Exercise and Physical Activity for Older
Adults,” 1999). This decrease in muscle strength is linked to adverse
health outcomes, is used as a criterion for the evaluation of geriatric
syndromes, and is an important part of the frailty and sarcopenia

phenotype (Cruz-Jentoft et al., 2010; Fried et al., 2001). The muscles
of the upper limbs are most commonly investigated of the muscle
groups (Bohannon and Magasi, 2015).The frequent measurement of
handgrip strength (HGS) is based on aspects such as simplicity of
measurement, low relative cost, and evidence that grip strength can
reflect general muscular strength (Bohannon, 2015).Thus, the
measurement of HGS can be used as a screening tool for health
problems in older adults and informing decision making with the aim
to reduce morbidity and mortality. Considering that the measure of
strength has a relationship with indicators of social inequalities and
demographic conditions (Sterndng et al., 2015), increased longevity
in countries that have more unfavorable social indicators, such as
Latin American (LA) countries, raises the probability of having a
population with a higher risk of change in frailty indicators (Cesari et
al., 2016). It is important to review the prevalence ofmuscle weakness
(dynapenia) (Manini and Clark, 2012), using the HGS in LA
countries as this population experiences a context (historical, social,
political, economic, and health) different from that presented in other
parts of the world, especially North America and Europe, where more
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studies have been conducted. From the perspective of chronic
diseases and disabilities, older Latin Americans have been reported to
have a higher prevalence than older adults in developed countries
(Cesari et al, 2016). Therefore, the different social panoramas
observed in these nations can influence the functionality of
individuals and the aging process, leaving them more or less
vulnerable. Considering that data on the prevalence of low HGS is
vital for the planning of health strategies for the older adult
population (Diz et al, 2017), and the repercussions that the
LAcontext has on the health and quality of life of older adults, this
study aims to estimate the prevalence of low HGSamong community-
dwelling older adultsin LA countries through a systematic review and
meta-analysis.

METHODS

This study is a systematic review with a meta-analysis oforiginal
scientific publications that identified the prevalence of low HGSin
older adults in LA countries, regardless of whether HGS was the
primary outcome of the study. The review protocol is registered in the
International prospective register of systematic reviews(number:
CRD42020201671) (Booth et al, 2012),and the recommendations
proposed by the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses framework(Appendix A) were followed for the
preparation of the manuscript(Moher et al, 2009). Articles from
journals indexed in theMedline via PubMed, Lilacs, Embase, and
Scielo databases were searchedfrom inception to May 2020. The
search strategy was conducted using the descriptors related to “aged”,
“elderly”, “older people”, “older adult”, “hand strength”, "grip
strength", "handgrip", in English, Spanish, and Portuguese, as these
are thepredominant languages used in studies conducted in LA
countries (Appendix B). The primary search strategy was developed
after testing in the first database and progressively adapted for the
others, respecting the specificities of each database. At this stage,
there was no restriction as to the location of the study, which was
identified in each manuscript in the later stages. The search and
selection of articles were performed by two independent researchers
(MLASP; MHQP) with the aid of the Zotero® reference management
software. Disagreements between the researchers were resolved by
consensus.

In addition to the database searches, a reverse/manual search was
performed, in which the references of eligible articles were checked
and, after verifying the criteria, new studies were included in the
review. The review included: 1. observational studies of cross-
sectionalor prospective design with baseline data; 2. studies in which
the measurement of HGS was made at least once using a hand
dynamometer and that reported the frequency/proportion of
individuals with low HGS; 3. conducted with older adults (60 years or
more), regardless of sex; 4. Conducted in the community; and 5.
conducted in LAcountries. Thus, the study sites were identified,
considering the countries that are part of LA strictosensu(countries
with Romance languages in America): Argentina, Bolivia, Brazil,
Chile, Colombia, Costa Rica, Cuba, Ecuador, EI Salvador,
Guatemala, Haiti, Honduras, Mexico, Nicaragua, Panama, Paraguay,
Peru, Dominican Republic, Uruguay, and Venezuela(Aleixo, 1984;
Cardoso and Fishlow, 1992). Studies were excluded if they: 1. did not
report the frequency/proportion of low HGS; 2. includedonly
children, adolescents, adults, and pregnant females;3. those with a
specific  population: such as patients who present a
predetermineddisease (parkinsonism, Alzheimer's, history of stroke);
group of athletes (boxers, swimmers, climbers); individuals
undergoing special training (war training, military, paratroopers);
undergoing rehabilitation; older adult residents in a long stay
institution or hospitalized; 4. studies conducted in countries outside
LAor that did not report the location of the study; 5. literature
reviews, intervention studies, qualitative studies, ecological studies,
case reports, and experimental studies, as well as dissertations, theses,
official documents, and abstracts; and 6. duplicate articles. Articles
from the same sample, with overlapping participants, sub-samples, or
repeated samples, were analyzed and compared to include only the

one with the largest number of participants or the one with the largest
amount of data. After the selected articles were read in full, the
information collected was entered into a database by two independent
researchers (MLASP; MHQP), and disagreements were resolved by
consensus. The following variables were included: main author, year
of publication, place of study, study design/methodology, number of
people investigated (total and by sex, when available), HGS
measurement protocol (position, side of measurement, number of
tests), equipment used, cut-off points applied, prevalence of low
strength (absolute and relative) according to the cut-off point defined
in the study (total and by sex, when available). To assess the
methodological quality (risk of bias) of the included studies, we used
the Joanna Briggs Institute Prevalence Critical Appraisal Tool(Munn
et al, 2014).We applied the checklist that considers ten
methodological aspects: representativeness of the sample, recruitment
of participants, sample size, sample description, analysis with
sufficient coverage, objective and standardized criteria for defining
the condition, reliable measurement, appropriate statistical analysis,
identification of confounding factors, and identification of
subpopulations. A coded response was attributed for each item
analyzed, being: yes (1), no (0), and uncertain (?). A total quality
score was calculated for each study from the sum of the criteria.
Quality scoring was performed independently by two researchers
(MHQP and MLASP), and disagreements were resolved after
discussion. Data were initially described using descriptive statistics.
Proportions were calculated from the sample size and number of low
HGSevents from each included study, and overall prevalence rates
were reported as percentages. The estimated summary measure was
the prevalence of low HGSin LAolder adults. The prevalences
estimated in each of the studies were combined through a meta-
analytic model. /? statistics and Cochran's Q test were used to assess
heterogeneity between studies, low heterogeneity was considered
when the/>was<50% and moderate and high heterogeneity if /2 >50%.
Combined effects were estimated with fixed-effects models when /2
<50% and when /? >50% random-effects models were used(Higgins
and Green, 2011).Confidence intervals for the results of the individual
studies were calculated using the Coppler-Pearson method. Results
were presented as the prevalence with 95% confidence intervals.
Publication bias was not assessed as conventional funnel plots used to
assess the potential risk of bias in meta-analyses are inaccurate for
meta-analyses with proportion studies (Hunter et al, 2014). To
explore heterogeneity, a subgroup analysis was performed to
investigate aspects that could influence the estimation of the pooled
prevalence of low HGS, includingcountry, sex, sample size,and risk
of bias score. All analyses were performed in Stata 14 software (Stata
Corp, College Station, TX). The results of the meta-analysis were
presented using a Forest plot.

RESULTS

A total of 7455 papers were identified in the primary search, and 2119
duplicates were excluded. Of the remaining (5336), 5050 articles
were excluded after screening by title and abstract. In the next step,
among the 286 potentially eligible papers, which were read in full,
227 were excluded for not meeting the eligibility criteria. A further 19
articles were excluded for having overlapping or repeated samples. A
reverse/manual search identified 50 new articles that were read in full,
and of these, ten met the criteria and were included in the study. In
total, 50 original articles were identified as eligible, with data from 53
sample units (Figure 1). One of the papers presented results from five
countries (Alvarado et al., 2008),four of which were eligible for this
review and extracted separately. Tablelpresents all 53 records (50
original articles) included in the review,carried out from 2005 to
2020,totaling 43,930 individuals, with a mean age ranging from 62 to
85years. Considering the studies that reported thesex of participants,
61.7% of the participants were female. The studies were conducted in
the following LA countries: 66.0% (35 studies) in Brazil;7.5%
(fourstudies) in Chile;3.8% (two studies) in Colombia;3.8%
(twostudies) in  Cuba;1.9% (onestudy) in Ecuador;13.2%
(sevenstudies) in Mexicosand 3.8% (two studies) in Peru.The
prevalence of low HG Samong the included studies ranged from 4.3%
to 70.8% (Table 1).
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-analyses flow diagram of literature search and screening process
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Figure 2. Forest plot of the 53 included studies that reported the prevalence of low Handgrip strength among older adults in Latin America
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The methodological quality of the included studies was assessed
according to the Joanna Briggs Institute Prevalence Critical Appraisal
Tool (Appendix C), and a mean score of 8.2 points was observed,
ranging fromthreeto tenamong the studies (Table 1). The best
evaluated item was the use of an appropriate statistical analysis (item
eight) since 100% of the studies scored in this question; followed by
item four (detailed description of the environment and participants)
and six (use of objective criteria for measurement of the condition),
both were met by 94.3% (n= 50) of the studies.

The item with the lowest performance was participant recruitment
(item two), met by 58.4% (n= 31) of the studies. Of the studies
included, 22.6% (n=12) had a score equal or lower than six points. A
meta-analysis of the 53 studies that reported the prevalence of low
HGSamong older adults in LA countries was conducted using a
random-effects model (Figure 2). The summary measure of the
prevalence of low HGSwas 33.0% (95%CI: 29.0-36.0%). The
analysis by subgroup suggests that there is a large variation between
the estimated proportions in these countries (Table 2).

Table 1. General characteristics of the articles included (n=53)in the systematic review and meta-analysis of the prevalence of low Handgrip strength in
Latin America older adults.Barreiras, BA, Brazil, 2020.

Author(year) Country Study Sample (n) | Age Prevalenceoflow | Riskof bias
(mean) HGS*(%) score

(Barbosa et al., 2005) Brazil SABEt 1851 74.2 26.8 9
(Alvarado et al., 2008) Brazil SABE 2143 - 51.5 10
(Carmo et al., 2011) Brazil - 64 - 56.3 6
(Confortin et al., 2013) Brazil Saiude-AC 460 - 15.9 8
(Moreira and Lourenco, 2013) Brazil FIBRAZ 754 76.6 24.1 8
(Neri et al., 2013) Brazil FIBRA 3478 - 20.5 9
(Pegorari et al., 2013) Brazil - 51 73.0 7.8 6
(Viana et al., 2013) Brazil - 53 76.7 20.8 6
(Silva and Menezes, 2014) Brazil - 417 71.5 28.1 8
(Silveira et al., 2015) Brazil - 54 72.9 9.3 5
(Vasconcelos et al., 2016) Brazil FIBRA 1374 73.4 39.4 9
(Gongalves et al., 2016) Brazil - 254 62.0 16.9 10
(Lenardt et al., 2016) Brazil “Efeitos da fragilidade e 203 - 48.8 9

qualidade de vida

relacionada a satide de

idosos da comunidade”
(Lino et al., 2016) Brazil - 180 73.1 30.9 7
(Oliveira et al., 2016) Brazil - 82 - 20.7 6
(Almeida dos Santos et al., 2016) Brazil - 50 73.9 46.0 7
(Silva Neto et al., 2016) Brazil - 70 65.6 342 10
(Augusti et al., 2017) Brazil - 306 72.6 19.6 8
(Biloria et al., 2017) Brazil - 142 67.3 42.2 8
(Liberalesso et al., 2017) Brazil - 69 85.0 43 5
(Confortin et al., 2018) Brazil EpiFloripa§ 598 - 31.6 10
(Dell’Osbel and Zanotti, 2018) Brazil - 200 71.5 52.0 3
(Gross et al., 2018) Brazil “Saude do idoso na 555 71.1 18.0 10

aten¢do primaria”
(Macedo et al., 2018) Brazil - 304 70.6 22.0 5
(Neves et al., 2018) Brazil FIBRA 387 - 38.2 9
(Silva et al., 2018) Brazil ELSIA||Project - 457 70.2 49.7 10

Alcobaga
(Viana et al., 2018) Brazil - 64 69.3 34.4 6
(Araujo et al., 2019) Brazil “Projeto Longevidade” 202 85.0 27.2 9
(Lourengo et al., 2019) Brazil FIBRA 427 74.4 18.5 10
(Marques et al., 2019) Brazil - 295 70.6 24.1 9
(Montes et al., 2020) Brazil HOW ARE YOU™ 1336 - 332 10
(Amaral et al., 2020) Brazil EDOC-I** 966 - 17.3 10
(Borges et al., 2020) Brazil ELSIjt-Brazil 4324 62.1 23.8 10
(Lenardt et al., 2020) Brazil - 384 70.7 20.8 7
(Tonial et al., 2020) Brazil - 148 73.6 473 8
(Alvarado et al., 2008) Chile SABE 1301 - 52.9 10
(Carrasco G et al., 2014) Chile - 104 72.2 11.5 7
(Tapia P et al., 2015) Chile - 754 73.0 59.0 8
(Duran Agiiero et al., 2017) Chile - 500 - 61.3 6
(Garcia-Cifuentes et al., 2017) Colombia SABE 1564 71.2 22.6 9
(Ocampo-Chaparro et al., 2019) Colombia SABE 4474 69.3 21.7 10
(Alvarado et al., 2008) Cuba SABE 1905 - 533 10
(Agustin et al., 2013) Cuba - 316 - 64.5 5
(Orces, 2017) Ecuador SABE 2205 - 31.2 10
(Alvarado et al., 2008) Mexico SABE 1247 - 534 10
(Sanchez-Garcia et al., 2014) Mexico SADEM{t 1933 - 20.8 9
(Lourenco et al., 2015) Mexico CC§§ 828 76.3 18.5 10
(Velazquez-Alva et al., 2017) Mexico - 137 73.8 70.8 6
(Pérez-Zepeda et al., 2016) Mexico MHAS]||| 1238 69.2 22.9 9
(Espinel-Bermuidez et al., 2017) Mexico COSFOMAYY 1177 68.4 62.4 9
(Brennan-Olsen et al., 2019) Mexico WHO-SAGE*** 908 - 37.5 10
(Runzer-Colmenares et al., 2014) Peru - 311 76.1 16.7 7
(Gonzales-Mechan et al., 2017) Peru - 326 - 32.8 8

*HGS: Hand Grip Strength; 1SABE: “SaludBienestar y Envejecimiento” (Spanish for Health, Well-being and Aging); JFIBRA: Frailty of Brazilian Elderly Study; §EpiFloripa: health
conditions of older adults in Florianopolis; |[ELSIA:Longitudinall Study of the Elderly Health of Alcobaga; §“HOW ARE YOU?”: Masters Consortium for Valuation of Elderly Care;
**EDOC-I:Study of Chronic Diseases; T+ELSI: Brazilian Longitudinal Study of Aging; ;3SADEM: Study on Aging and Dementia in Mexico; §§CC: The Coyoacan Cohort; |[|[MHAS:
Mexican Health and Aging Study; §fCOSFOMA: Cohort of Obesity, Sarcopenia and Frailty of Older Mexican Adults; ***WHO-SAGE: World Health Organization (WHO) Study on

global AGEing
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Table 2. Prevalence of low Handgrip strength among Latin America older adults, categorized by subgroups.
Barreiras, BA, Brazil, 2020

Characteristics Numberofstudies (n) | Prevalence (%) 95% CI* (%)
Country

Brazil 35 29.0 25.0-33.0 97.52
Chile 4 47.0 31.0-62.0 98.51
Colombia 2 22.0 21.0-23.0 -
Cuba 2 55.0 53.0-57.0 -
Ecuador 1 31.0 29.0-33.0 -
Mexico 7 41.0 27.0-55.0 99.46
Peru 2 23.0 20.0-26.0 -

Sex

Male 24 29.0 23.0-36.0 97.99
Female 28 39.0 32.0-45.0 98.76
Sample size

0-100 9 25.0 14.0-36.0 92.87
100 - 500 22 34.0 27.0-41.0 97.73
> 500 22 34.0 29.0-39.0 99.34
Risk of bias score

0-6 12 35.0 20.0-50.0 98.38
7-9 24 31.0 26.0-36.0 98.41
10 17 33.0 27.0-40.0 99.22

*CI: Confidence Interval; "2 index

The country that showed the smallest difference in relation to the
pooled prevalence was Ecuador (-2%). The results obtained in this
study also suggest that Colombia has the lowest prevalence of low
HGS (22.0%, 95%CI 21.0-23.0%), while in Cuba, the highest value
was observed (55.0%, 95%CI 53.0-57.0%) (Table 2). Regarding sex
(Table 2), considering the studies that presented the necessary data for
the analysis, the prevalence estimate increased by 6% when only
femaleswere included and decreased by 4% with males. Studies with
samples greater than 500 individuals showed prevalence similar to the
pooled estimate (34.0%, 95%CI 28.0-39.0%),as well as studies with
higher scores in the assessment of risk of bias (33.0%, 95%CI 27.0-
40.0%) (Table 2).

DISCUSSION

This study estimated the prevalence of low HGS among community-
dwelling older adults in LA countries using a systematic review and
meta-analysis. It was considered that LA, due to its socioeconomic
characteristics, may affect the health and quality of life of older adults
differently from other regions. The estimated prevalence of low
HGSamong older adults aged 60 years or older in LA was 33.0%
(95% CI 29.0-36.0%). Estimates of the prevalence of low HGS
among countries may vary. In studies that have performed this
assessment in developed regions of the world, no trend was observed,
with the prevalence ranging from 22.5% in European countries
(Bertoni et al., 2018), to 25.1% in Korea (Noh and Park, 2020),and
44% in the United States (Duchowny et al., 2018).In LA countries,
which are considered developing countries, estimates of the
prevalence also differ, as seen in the present study, with 16.7% in
Peru (Runzer-Colmenares et al., 2014), 23.8% in Brazil(Borges et al.,
2020), and 31.2% in Ecuador (Orces, 2017), reaching higher values,
such as the one observed in Mexico, of 62.4% (Espinel-Bermtdez et
al., 2017). Thus, it is challenging to compare between countries that
are both developed and developing. These differences in the
estimated prevalence of low HGS between studies may be related to
several factors, ranging from socioeconomic and environmental
aspects to operational issues of measurement execution and proper
classification. Studies that have their primary outcome as the
prevalence of low HGSare not easily identified in the literature. This
scarcity may be related, among other aspects, to the absence of
consensus on the methods used for strength measurement, as well as
to the different cut-off points used in the studies(Alexandre et al.,
2019; Borges et al., 2020). In addition, as strength measurement is
more widely used as a criterion to identify sarcopenia (Cruz-Jentoft et
al., 2019), and fragility syndrome (Fried et al, 2001), from the joint
analysis with other indicators, its isolated use is less frequent.
Nevertheless, the importance of measuring HGS among older adults

is justified by the positive association that the measurement has with
overall muscle strength (Bohannon, 2015; Porto et al, 2019).
Consequently, although low HGSis not directly related to the
performance of functional activities, such as walking, the measured
values can be lower among older adults who report having physical
limitations, and therefore, it is a useful indicator for the general
evaluation of health in the older adults(Bohannon, 2019; Forrest et
al., 2018). The use of the HGS measurement is relevant in the
multidimensional evaluation of older adults, and a systematic review
with meta-analysis that evaluated the predictive value of HGS as a
marker of vulnerability and mortality among the older adults reported
the predictive validity of this indicator for the decline in mobility and
functional status as well as increased mortality (Rijk et al., 2016).
Low HGS may also correlate with intensified depressive symptoms in
older adults (Zasadzka et al., 2021), and with global cognition
(Kobayashi-Cuya et al., 2018). An important variable associated with
HGS that can contribute to the divergence between the results
obtained betweenstudies is the age of the participating individuals
(Dodds et al., 2014; Vianna et al., 2007).

Thus, the prevalence of low HGSamong older adults from different
nations is influenced by the chronological milestones established by
the World Health Organization to classifyindividuals as older adults.
The cut-off points in developed and developing countries are those
aged 65 years or more and 60 years or more, respectively. Although
comparisons are usually made between countries, the association that
age has with this measure can influence the results (Albrecht et al.,
2021; Riviati et al., 2017).Therefore, it may be preferable to group
countries that classify older adults using the same criterion to make
more robust comparisons. In addition, other characteristics between
different world regions must be considered in the evaluation of
strength since they differ significantly from one another, and the use
of normative data standardized internationally is questionable (Werle
et al., 2009).A meta-analysis that evaluated the global variation of the
measurement of HGS highlighted that the strength averages are
substantially lower in the developing regions of the world (Dodds et
al., 2016),including LA, compared to the developed regions.In the
present meta-analysis, studies from seven LA countries with different
socioeconomic panoramas were identified. Among the studies, there
was a predominance of those conducted in upper-middle
incomecountries (Brazil, Colombia, Cuba, Ecuador, Mexico, and
Peru) and only one country with high income (Chile) according to the
World Bank classification included(“World Bank Country and
Lending Groups — World Bank Data Help Desk,” n.d.).No studies
were found on low and lower-middle income countries. This
observation may indicate that local income is a variable that can
contribute to geographical inequality in research on HGS. Most of the
included studies were conducted in Brazil (n=35), where an overall
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prevalence of 29.0% (95% CI 25.0-33.0%) was identified. Systematic
reviews and meta-analyses that evaluate HGS (Dodds et al., 2016;
Siriwardhana et al., 2018),as a primary outcome or not, present the
same trend, identifying a concentration of Brazilian studies among
those conducted in LA. The densification of studies in the area may
reflect the progressive increase in the number of older adults in that
country and the consequent social needs of this population (Silva,
2016). A subgroup analysis allowed us to observe how the studied
variable behaves in each country included in the identified studies.
We observed that the country with the highest estimated prevalence
of low HGSwas Cuba (55.0%; 95%CI 53.0-57.0%). Higher values in
the prevalence of low strength among Cuban older adults may be
related to the growing population of older adults in the country, with
the current proportion of older adults being approximately 20%
(Espifieira, 2020).This growing aging populationalso contributes to
the increase in the proportion of longevous individuals, leading to
changes in the country's age structure(Diaz-Briquets, 2016).Thus,
longevity may be associated with lower HGS(Riviati et al, 2017,
Werle et al., 2009).0n the other hand, the country that presented the
lowest estimated prevalence of low HGS was Colombia (22.0%; 95%
CI 21.0-23.0%), a country that has a more moderately aging
population compared to Cuba(Caribe, 2018),with the population of
older adults representing 10.8% of the total population in 2015(Florez
et al., 2019). The summary measure of low HGS in this study
probably suffered little influence from studies with smaller sample
sizes, considering that those with a larger number of participants (500
or more) showed an estimate close to the pooled prevalence (34.0%;
95%CI 29.0-39.0%). Similarly, the studies that obtained 100%
adequacy regarding methodological aspects (ten points) showed a
prevalence estimate of low HGS (33.0%; 95%CI 27.0-40.0%), very
similar to the pooled prevalence. In the analysis of low HGSby sex,
the prevalence was 39.0% (95%CI 32.0-45.0%) among females and
29.0% (95%CI 23.0-36.0%) among males.

In general, studies have shown the lowest mean HGS among older
adultfemalesin LA (Lenardt et al., 2016; Lourenco et al., 2015;
Montes et al., 2020; Ocampo-Chaparro ef al., 2019; Orces, 2017),and
other regions of the world(Abe et al, 2016; Chung et al, 2016;
Dodds et al, 2016; Noh and Park, 2020). Low HGS was more
prevalent among females even when lower cut-off points were used
for this group and might be related to females having lower overall
muscle reserve than males(Alexandre er al, 2008).In addition,
hormonal changes related to the decrease in muscle mass occur
differently in males and females, being slower in males(Kirchengast
and Huber, 2009). Femalesalso seem to perform physical activity at a
lower intensity than males (Aadahl et al., 2011), which may impact
on the lower levels of strength. Despite these considerations, the
prevalence estimate observed only among males included fewer
studies and therefore requires caution. It is also noteworthy that the
data shown in the present study reflect a panorama prior to the
pandemic of COVID-19, whose repercussion on the elderly
population has been significant (Sepulveda-Loyola et al., 2020). A
meta-analysis performed with data from 2020 showed considerable
variation in the prevalence of comorbidities as well as mortality
from COVID-19 depending on the geographic region in which the
country is located(Thakur et al., 2021). The highest mortality rates
were observed in studies with LA patients, mainly older adults aged
65 years and older(Thakur et al., 2021).In addition to the effects of
the pandemic on mortality among older adults, social isolation has
been found to contribute to decreased levels of physical activity,
reduced muscle contractions and may have consequences in
increasing the prevalence of geriatric syndromes already mentioned,
such as sarcopenia and frailty(Arazi and Eghbali, 2018; Sepulveda-
Loyola et al., 2020).Thus, further investigations regarding HGS in
this group, considering the repercussions of the COVID-19 pandemic,
as well as the population dynamics experienced by LA countries in
recent decades, need to be conducted (Alvarez et al., 2020).

This study had limitations.We identified articles with an evaluation of
the prevalence of HGS in a reduced number of LA countries (seven
countries). Brazil and Mexico presented the largest number of
articles, while only a few studies were included for the other

countries. In addition, since not all studies presented data according to
sex, the analysis by sex needed to be performed with fewer records.
We also observed a significant variation between the prevalence
estimated between countries, and a possible explanation for this
variation, in addition to local socioeconomic and health issues and the
number of articles included in each country, is the great variability of
cut-off points used as criteria for the classification of low HGS. In
addition, there is a wide variety of measurement methods
recommended by different research groups, which may underestimate
or overestimate the prevalence of low HGS. To our knowledge, this is
the first systematic review with a meta-analysis on the prevalence of
low HGS in LAolder adults. For this study, appropriate
methodological strategies were adopted, with the participation of
independent researchers at different stages of the work, in addition to
the use of reliable and broad-spectrum databases. To assess the risk of
bias among the articles included, a specific tool for prevalence meta-
analysis was applied. A subgroup analysis was also performed to
increase the reliability of the results.

CONCLUSION

Weperformed a meta-analysis of the prevalence of low HGS in LA,
presenting an expressive estimate of the pooled prevalence of this
condition among various LA countries. Although only a few countries
were represented in this study, the panorama of the region was
satisfactorily demonstrated. Considerable variability in theprevalence
of HGSwas observed among the countries, which probably also
reflects the heterogeneity of the aging process and makes it difficult
to standardize the technical criteria employed for the classification of
low strength. Cuba was the country with the highest estimated
prevalence of low HGS, while Colombia was the lowest. The
estimated prevalence of low HGS was higher amongolder adult
females than males. The summary measure did not seem to be
influenced by less robust studies and those with smaller sample sizes.
The increasing older adult population in Latin America reinforces the
need to measure low HGS when evaluating older adults as a global
indicator of health and functionality.

REFERENCES

Aadahl, M., Beyer, N., Linneberg, A., Thuesen, B.H., Jorgensen, T.,
2011. Grip strength and lower limb extension power in 19-72-
year-old Danish men and women: the Health2006 study. BMJ
Open 1, e¢000192—e000192. https://doi.org/10.1136/bmjopen-
2011-000192

Abe, T., Thiebaud, R.S., Loenneke, J.P., 2016. Age-related change in
handgrip strength in men and women: is muscle quality a
contributing factor? AGE 38, 28. https://doi.org/ 10.1007 /s11
357-016-9891-4

Agustin, D.G., Piflera, J.A., Garcia, A., Capote, C.B., 2013. Estudio
de la fuerza de agarre en adultos mayores del municipio Plaza
de la Revolucion. Rev. Cuba. Med. Deporte Cult. Fisica 8.

Albrecht, B.M., Stalling, 1., Bammann, K., 2021. Sex- and age-
specific normative values for handgrip strength and components
of the Senior Fitness Test in community-dwelling older adults
aged 65-75 years in Germany: results from the OUTDOOR
ACTIVE study. BMC Geriatr. 21, 273. https://doi.org/ 10. 1186
/s12877-021-02188-9

Aleixo, J.C.B., 1984. Integracdo na América Latina.

Alexandre, T. da S., Duarte, Y.A. de O., Santos, J.L.F. dos, Lebrio,
M.L., 2008. Relagdo entre forca de preensdo manual e
dificuldade no desempenho de atividades basicas de vida diaria
em idosos do municipio de Sdo Paulo. Saude Coletiva 5, 178—
182.

Alexandre, T. da S., Duarte, Y.A. de O., Santos, J.L.F., Lebrao, M.L.,
2019. Prevalence and associated factors of sarcopenia,
dynapenia, and sarcodynapenia in community-dwelling elderly
in Sdo Paulo - SABE Study. Rev. Bras. Epidemiol. Braz. J.
Epidemiol. 21Suppl 02, ¢180009. https://doi.org/10.1590/1980-
549720180009.supl.2



56040

International Journal of Development Research, Vol. 12, Issue, 05, pp. 56034-56042, May, 2022

Almeida dos Santos, A.D., Porto Sabino Pinho, C., Santos do
Nascimento, A.C., Oliveira Costa, A.C., 2016. Sarcopenia en
pacientes ancianos atendidos ambulatoriamente: prevalencia y
factores asociados. Nutr. Hosp. 33, 255-262.
https://doi.org/10.20960/nh.100

Alvarado, B.E., Zunzunegui, M.-V., Béland, F., Bamvita, J.-M., 2008.
Life Course Social and Health Conditions Linked to Frailty in
Latin American Older Men and Women. J. Gerontol. Ser. A 63,
1399-1406. https://doi.org/10.1093/gerona/63.12.1399

Alvarez, J.-A., Aburto, J.M., Canudas-Romo, V., 2020. Latin
American convergence and divergence towards the mortality
profiles of developed countries. Popul. Stud. 74, 75-92.
https://doi.org/10.1080/00324728.2019.1614651

Amaral, C.A. de, Amaral, T.L.M. Monteiro, G.T.R. de
Vasconcellos, M.T.L., Portela, M.C., 2020. Factors associated
with low handgrip strength in older people: data of the Study of
Chronic Diseases (Edoc-I). BMC Public Health 20, 395.
https://doi.org/10.1186/512889-020-08504-z

Araujo, L.M.Q., Moreira, P.F. do P., Almada Filho, C. de M., de
Araujo, L.V., Passos, M.T., Kirsztajn, G.M., Neto, M.C., Sesso,
R.C.C., Cendoroglo, M.S., 2019. Functional capacity, renal
function and vitamin D in community-dwelling oldest old. Int.
Urol. Nephrol. 51, 713-721. https://doi.org/10.1007/s11255-
019-02081-w

Arazi, H., Eghbali, E., 2018. Osteosarcopenia and Physical Activity 4.

Augusti, A.C.V., Falsarella, G.R., Coimbra, A.M.V., 2017. Analise da
sindrome da fragilidade em idosos na ateng@o primaria - Estudo
transversal. Rev Bras Med Fam Comunidade 12, 1-9.

Barbosa, A.R., Souza, J.JM.P., Lebrdo, M.L., Laurenti, R., Marucci,
M. de F.N., 2005. Functional limitations of Brazilian elderly by
age and gender differences: data from SABE Survey. Cad.
Saude Publica 21, 1177-1185. https://doi.org/10.1590/s0102-
311x2005000400020

Bertoni, M., Maggi, S., Manzato, E., Veronese, N., Weber, G., 2018.
Depressive symptoms and muscle weakness: A two-way
relation? Exp. Gerontol. 108, 87-91. https://doi.org/10.1016
/j.exger. 2018.04.001

Biloria, B.T., Costa, A.A.N., Souza, A. de P., Martins, F.M., Oliveira,
A.A., Nunes, P.R.P., Tavares, D.M. dos S., Oliveira, E.P.,
Orsatti, F.L., 2017. Maior indice de massa corporal ¢ menor
circunferéncia da cintura estdo associados com maior
desempenho fisico (SPPB) somente em idosas dinapénicas.
Acta Fisiatrica 24, 22-26.

Bohannon, R.W., 2019. Grip Strength: An Indispensable Biomarker
For Older Adults. Clin. Interv. Aging Volume 14, 1681-1691.
https://doi.org/10.2147/CIA.S194543

Bohannon, R.W., 2015. Muscle strength: clinical and prognostic
value of hand-grip dynamometry. Curr. Opin. Clin. Nutr.
Metab. Care 18, 465-470. https://doi.org/10.1097/ MCO.
0000000000000202

Bohannon, R.W., Magasi, S., 2015. Identification of dynapenia in
older adults through the use of grip strength ¢ -scores:
Dynapenia in Older Adults. Muscle Nerve 51, 102-105.
https://doi.org/10.1002/mus.24264

Booth, A., Clarke, M., Dooley, G., Ghersi, D., Moher, D., Petticrew,
M., Stewart, L., 2012. The nuts and bolts of PROSPERO: an
international prospective register of systematic reviews. Syst.
Rev. 1, 2. https://doi.org/10.1186/2046-4053-1-2

Borges, V.S., Lima-Costa, M.F.F., Andrade, F.B. de, 2020. A
nationwide study on prevalence and factors associated with
dynapenia in older adults: ELSI-Brazil. Cad. Satide Publica 36.
https://doi.org/10.1590/0102-311x00107319

Brennan-Olsen, S.L., Bowe, S.J., Kowal, P., Naidoo, N., Quashie,
N.T., Eick, G., Agrawal, S., D’Este, C., 2019. Functional
Measures of Sarcopenia: Prevalence, and Associations with
Functional Disability in 10,892 Adults Aged 65 Years and Over
from Six Lower- and Middle-Income Countries. Calcif. Tissue
Int. 105, 609—618. https://doi.org/10.1007/s00223-019-00609-x

Cardoso, E., Fishlow, A., 1992. Latin American Economic
Development: 1950-1980. J. Lat. Am. Stud. 24, 197-218.
https://doi.org/10.1017/50022216X00023841

Caribe, C.E. para a A.L. ¢ o, 2018. Panorama Social da América
Latina 2017. Documento informativo. CEPAL.

Carmo, L.V. do, Drummond, L.P., Arantes, P.M.M., 2011. Avaliagdo
do nivel de fragilidade em idosos participantes de um grupo de
convivéncia. Fisioter. E Pesqui. 18, 17-22.
https://doi.org/10.1590/S1809-29502011000100004

Carrasco G, M., Dominguez De L, A., Martinez F, G., Thle S, S.,
Rojas A, V., Foradori C, A., Marin L, P.P., 2014. [Vitamin D
levels in older healthy Chilean adults and their association with
functional performance]. Rev. Med. Chil. 142, 1385-1391.
https://doi.org/10.4067/S0034-98872014001100004

Cesari, M., Prince, M., Thiyagarajan, J.A., Carvalho, 1.A.D.,
Bernabei, R., Chan, P., Gutierrez-Robledo, L.M., Michel, J.-P.,
Mb, J.EM., Ong, P., Manas, L.R., Sinclair, A., Won, C.W.,
Beard, J., Vellas, B., 2016. Frailty: An Emerging Public Health
Priority 7.

Chan, A., Saito, Y., Robine, J.-M., 2016. International Perspectives
on Summary Measures of Population Health in an Aging
World. J. Aging Health 28, 1119-1123. https://doi.org/10.1177/
0898264316656513

Chung, P.-K., Zhao, Y., Liu, J.-D., Quach, B., 2016. Functional
fitness norms for community-dwelling older adults in Hong
Kong. Arch. Gerontol. Geriatr. 65, 54-62. https://doi.org/
10.1016 /j.archger.2016.03.006

Confortin, S.C., Barbosa, A.R., Danielewicz, A.L., Meneghini, V.,
Testa, W.L., 2013. Motor performance of elderly in a
community in southern Brazil. Rev. Bras. Cineantropometria
Desempenho Hum. 15, 417-426. https://doi.org/10.5007/1980-
0037.2013v15n4p417

Confortin, S.C., Ono, L.M., Meneghini, V., Pastorio, A., Barbosa,
AR, d’Orsi, E., 2018. Factors associated with handgrip
strength in older adults residents in Floriandpolis, Brazil:
EpiFloripa Aging Study. Rev. Nutr. 31, 385-395. https://doi.org
/10.1590/1678-98652018000400004

Cruz-Jentoft, A.J., Baeyens, J.P., Bauer, J.M., Boirie, Y., Cederholm,
T., Landi, F., Martin, F.C., Michel, J.-P., Rolland, Y.,
Schneider, S.M., Topinkova, E., Vandewoude, M., Zamboni,
M., 2010. Sarcopenia: European consensus on definition and
diagnosis: Report of the European Working Group on
Sarcopenia in Older People. Age Ageing 39, 412-423. https://
doi.org/10.1093/ageing/afq034

Cruz-Jentoft, A.J., Bahat, G., Bauer, J., Boirie, Y., Bruye¢re, O.,
Cederholm, T., Cooper, C., Landi, F., Rolland, Y., Sayer, A.A.,
Schneider, S.M., Sieber, C.C., Topinkova, E., Vandewoude, M.,
Visser, M., Zamboni, M., Writing Group for the European
Working Group on Sarcopenia in Older People 2 (EWGSOP2),
and the Extended Group for EWGSOP2, Bautmans, 1., Baeyens,
J.-P., Cesari, M., Cherubini, A., Kanis, J., Maggio, M., Martin,
F., Michel, J.-P., Pitkala, K., Reginster, J.-Y., Rizzoli, R.,
Sanchez-Rodriguez, D., Schols, J., 2019. Sarcopenia: revised
European consensus on definition and diagnosis. Age Ageing
48, 16-31. https://doi.org/10.1093/ageing/afy169

Dell’Osbel, R.S., Zanotti, J., 2018. Relagdo entre forca de preensdo
palmar e estado nutricional em idosas de Caxias do Sul/RS.
Braspen J 33, 111-115.

Diaz-Briquets, S., 2016. POPULATION AGEING IN CUBA:
POLICY OPTIONS FROM A GLOBAL PERSPECTIVE 11.

Diz, J.B.M., Leopoldino, A.A.O., Moreira, B. de S., Henschke, N.,
Dias, R.C., Pereira, L.S.M., Oliveira, V.C., 2017. Prevalence of
sarcopenia in older Brazilians: A systematic review and meta-
analysis: Prevalence of sarcopenia in Brazil. Geriatr. Gerontol.
Int. 17, 5-16. https://doi.org/10.1111/ggi.12720

Dodds, R.M., Syddall, H.E., Cooper, R., Benzeval, M., Deary, L],
Dennison, E.M., Der, G., Gale, C.R., Inskip, H.M., Jagger, C.,
Kirkwood, T.B., Lawlor, D.A., Robinson, S.M., Starr, J.M.,
Steptoe, A., Tilling, K., Kuh, D., Cooper, C., Sayer, A.A., 2014.
Grip Strength across the Life Course: Normative Data from
Twelve British  Studies. PLoS ONE 9, el13637.
https://doi.org/10.1371/journal.pone.0113637

Dodds, R.M., Syddall, H.E., Cooper, R., Kuh, D., Cooper, C., Sayer,
A.A., 2016. Global variation in grip strength: a systematic



56041 Maria Luiza Amorim Sena Pereira et al., Prevalence of low handgrip strength in latin american older adults: a systematic review and meta-analysis

review and meta-analysis of normative data. Age Ageing 45,
209-216. https://doi.org/10.1093/ageing/afv192

Duchowny, K.A., Clarke, P.J., Peterson, M.D., 2018. Muscle
Weakness and Physical Disability in Older Americans:
Longitudinal Findings from the U.S. Health and Retirement
Study. J. Nutr. Health Aging 22, 501-507. https://doi.org
/10.1007/s12603-017-0951-y

Duran Agiiero, S., Fuentes Fuentes, J., Vasquez Leiva, A., 2017.
Dinamometria, masa muscular y masa grasa braquial en adultos
mayores autovalentes. Rev Esp Nutr Comunitaria 0-0.

Espiiieira, J.C.A.-C., 2020. Cuba: envejecimiento demografico y
desarrollo humano/ Cuba: Demographic Ageing and Human
Development. Rev. Econ. Desarro. Impresa 164.

Espinel-Bermudez, M.C., Ramirez-Garcia, E., Garcia-Pefia, C., Salva,
A., Ruiz-Arregui, L., Cardenas-Bahena, A., Sanchez-Garcia, S.,
2017. Prevalence of sarcopenia in community-dwelling older
people of Mexico City using the EGWSOP (European Working
Group on Sarcopenia in Older People) diagnostic criteria.
JCSM Clin. Rep. 2, 1-9. https://doi.org/10.17987/jcsm-cr.
v2i2.9

Exercise and Physical Activity for Older Adults: American College of
Sports Medicine Position Stand, 1999. . Phys. Sportsmed. 27,
115-142. https://doi.org/10.1080/00913847.1999.11439374

Florez, C.E., Martinez, L., Aranco, N., 2019. Envejecimiento y
atencion a la dependencia en Colombia. Inter-American
Development Bank. https://doi.org/10.18235/0001884

Forrest, K.Y.Z., Williams, A.M., Leeds, M.J., Robare, J.F., Bechard,
T.J., 2018. Patterns and Correlates of Grip Strength in Older
Americans. Curr. Aging Sci. 11, 63-70. https://doi.org/10.2174/
1874609810666171116164000

Fried, L.P., Tangen, C.M., Walston, J., Newman, A.B., Hirsch, C.,
Gottdiener, J., Seeman, T., Tracy, R., Kop, W.J., Burke, G.,
McBurnie, M.A., 2001. Frailty in Older Adults: Evidence for a
Phenotype. J. Gerontol. A. Biol. Sci. Med. Sci. 56, M146—
M157. https://doi.org/10.1093/gerona/56.3.M146

Garcia-Cifuentes, E., David-Pardo, D.G., Borda, M.G., Perez-Zepeda,
M.U., Cano-Gutiérrez, C.A., 2017. TWO-WAY Bridge between
Muscular Dysfunction and Cognitive Impairment: Secondary
Analyses of SABE - Bogota Study. J. Frailty Aging 6, 141-143.
https://doi.org/10.14283/jfa.2017.17

Gongalves, S.G., Lavado, E.L., Trelha, C.S., 2016. Quedas ¢ fatores
associados em idosos trabalhadores de uma institui¢do de
ensino superior. Acta Fisiatrica 23, 78-84.

Gonzéles-Mechan, M.C., Leguia-Cerna, J., Diaz-Vélez, C., 2017.
Prevalencia y factores asociados al sindrome de fragilidad en
adultos mayores en la consulta de atencion primaria de EsSalud,
enero-abril 2015. Chiclayo, Pert. Horiz. Méd. 17, 35-42.
https://doi.org/10.24265/horizmed.2017.v17n3.07

Gross, C.B., Kolankiewicz, A.C.B., Schmidt, C.R., Berlezi, E.M.,
2018. Niveis de fragilidade de idosos e sua associagdo com as
caracteristicas sociodemograficas. Acta Paul. Enferm. 31, 209-
216. https://doi.org/10.1590/1982-0194201800030

Higgins, J.P., Green, S., 2011. Cochrane Handbook for Systematic
Reviews of Interventions [WWW Document]. URL https://t
raining.cochrane.org/handbook/archive/v5.1/(accessed 6.25.21).

Hunter, J.P., Saratzis, A., Sutton, A.J., Boucher, R.H., Sayers, R.D.,
Bown, M.J., 2014. In meta-analyses of proportion studies,
funnel plots were found to be an inaccurate method of assessing
publication bias. J. Clin. Epidemiol. 67, 897-903. https://doi.
org/10.1016/j jclinepi.2014.03.003

Kirchengast, S., Huber, J., 2009. Gender and age differences in lean
soft tissue mass and sarcopenia among healthy elderly.
Anthropol. Anz. 67, 139-151. https://doi.org/10.1127/0003-
5548/2009/0018

Kobayashi-Cuya, K.E., Sakurai, R., Suzuki, H., Ogawa, S.,
Takebayashi, T., Fujiwara, Y., 2018. Observational Evidence of
the Association Between Handgrip Strength, Hand Dexterity,
and Cognitive Performance in Community-Dwelling Older
Adults: A Systematic Review. J. Epidemiol. 28, 373-381.
https://doi.org/10.2188/jea.JE20170041

Lenardt, M.H., Carneiro, N.H.K., Betiolli, S.E., Binotto, M.A.,
Ribeiro, D.K. de M.N., Teixeira, F.F.R., 2016. Fatores

associados a forca de preensdo manual diminuida em idosos.
Esc Anna Nery Rev Enferm 20, €20160082—e20160082.

Lenardt, M.H., Moraes, D.C., Setlik, C.M., Setoguchi, L.S., Mello,
B.H. de, Frohlich, GM.V., 2020. Fragilidade fisica e
incontinéncia urinaria de idosos em assisténcia ambulatorial.
Cogitare Enferm 25, e67077—e67077.

Liberalesso, T.E.M., Dallazen, F., Bandeira, V.A.C., Berlezi, EM.,
2017. Prevaléncia de fragilidade em uma populagdo de
longevos na regido Sul do Brasil. Satde Em Debate 41, 553—
562. https://doi.org/10.1590/0103-1104201711316

Lino, V.T.S., Rodrigues, N.C.P., O’Dwyer, G., Andrade, M.K. de N.,
Mattos, LE., Portela, M.C., 2016. Handgrip Strength and
Factors Associated in Poor Elderly Assisted at a Primary Care
Unit in Rio de Janeiro, Brazil. PloS One 11, e€0166373.
https://doi.org/10.1371/journal.pone.0166373

Lourengo, R.A., Moreira, V.G., Banhato, E.F.C., Guedes, D.V., Silva,
K.C.A. da, Delgado, F.E. da F., Marmora, C.H.C., 2019.
Prevalence of frailty and associated factors in a community-
dwelling older people cohort living in Juiz de Fora, Minas
Gerais, Brazil: Fibra-JF Study. Cienc. Saude Coletiva 24, 35—
44. https://doi.org/10.1590/1413-81232018241.29542016

Lourengo, R.A., Pérez-Zepeda, M., Gutiérrez-Robledo, L., Garcia-
Garcia, F.J., Rodriguez Mafas, L., 2015. Performance of the
European Working Group on Sarcopenia in Older People
algorithm in screening older adults for muscle mass assessment.
Age Ageing 44, 334-338. https://doi.org/10.1093/ageing/aful92

Macedo, B.G. de, Oliveira, H.S.C. de, Paula, M.V. de, Gomes, G. de
C., Antunes, CM. de F. 2018. Association between
inflammatory mediators, grip strength and mobility in
community-dwelling elderly. Fisioter. Em Mov. 31.
https://doi.org/10.1590/1980-5918.031.a032

Manini, T.M., Clark, B.C., 2012. Dynapenia and Aging: An Update.
J. Gerontol. Ser. A 67A, 28-40. https://doi.org/10.1093/ gerona/
glr010

Marques, K.M., Ferreira, M.P. do N., Freitas, T.I. de, Goulart,
RMM., Aquino, R. de C. de, Previdelli AN. 2019.
Evaluation of dynapenia in the elderly in Sdo Caetano do Sul,
Sdo Paulo, Brazil. Fisioter. Em Mov. 32. https:/doi.org/
10.1590/1980-5918.032.a018

McLean, R.R., Kiel, D.P., 2015. Developing consensus criteria for
sarcopenia: an update. J. Bone Miner. Res. Off. J. Am. Soc.
Bone Miner. Res. 30, 588-592. https://doi.org/10.1002
/jbmr.2492

Moher, D., Liberati, A., Tetzlaff, J., Altman, D.G., Group, T.P., 2009.
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLOS Med. 6, e1000097.
https://doi.org/10.1371/journal.pmed. 1000097

Montes, M.C., Bortolotto, C.C., Tomasi, E., Gonzalez, M.C.,
Barbosa-Silva, T.G., Domingues, M.R., Bielemann, R.M.,
2020. Strength and multimorbidity among community-dwelling
elderly from southern Brazil. Nutr. Burbank Los Angel. Cty.
Calif 71, 110636. https://doi.org/10.1016/j.nut.2019.110636

Moreira, V.G., Louren¢o, R.A., 2013. Prevalence and factors
associated with frailty in an older population from the city of
Rio de Janeiro, Brazil: the FIBRA-RJ Study. Clin. Sao Paulo
Braz. 68, 979-985. https://doi.org/10.6061/clinics/2013(07)15

Munn, Z., Moola, S., Riitano, D., Lisy, K., 2014. The development of
a critical appraisal tool for use in systematic reviews addressing
questions of prevalence. Int. J. Health Policy Manag. 3, 123—
128. https://doi.org/10.15171/ijhpm.2014.71

Neri, A.L., Yassuda, M.S., Araujo, L.F. de, Eulalio, M. do C., Cabral,
B.E., Siqueira, M.E.C. de, Santos, G.A. dos, Moura, J.G. de A.,
2013. Metodologia e perfil sociodemografico, cognitivo e de
fragilidade de idosos comunitarios de sete cidades brasileiras:
Estudo FIBRA. Cad. Saude Puablica 29, 778-792.
https://doi.org/10.1590/S0102-311X2013000800015

Neves, T., Ferriolli, E., Lopes, M.B.M., Souza, M.G.C., Fett, C.A.,
Fett, W.C.R., 2018. Prevalence and factors associated with
sarcopenia and dynapenia in elderly people. J. Frailty
Sarcopenia Falls 3, 194-202. https://doi.org/10.22540/JFSF-03-
194



56042

International Journal of Development Research, Vol. 12, Issue, 05, pp. 56034-56042, May, 2022

Noh, H.-M., Park, Y.S., 2020. Handgrip strength, dynapenia, and
mental health in older Koreans. Sci. Rep. 10, 4004.
https://doi.org/10.1038/s41598-020-60835-4

Ocampo-Chaparro, J.M., Reyes-Ortiz, C.A., Castro-Florez, X.,
Gomez, F., 2019. Frailty in older adults and their association
with social determinants of Health. The SABE Colombia
Study. Colomb. Medica Cali Colomb. 50, 89-101.
https://doi.org/10.25100/cm.v50i2.4121

Oliveira, J.K.B., Duarte, S.F.P., Reis, L.A. dos, 2016. Relagdo entre
equilibrio, dados sociodemograficos e condi¢des de satide em
idosos participantes de grupos de convivéncia. Estud Interdiscip
Envelhec 21, 107-121.

Orces, C.H., 2017. Prevalence of clinically relevant muscle weakness
and its association with vitamin D status among older adults in
Ecuador. Aging Clin. Exp. Res. 29, 943-949. https://doi.org/
10.1007/s40520-016-0678-3

Pegorari, M.S., Ruas, G., Patrizzi, L.J., 2013. Relationship between
frailty and respiratory function in the community-dwelling
elderly. Braz. J. Phys. Ther. 17, 9-16. https://doi.org/
10.1590/51413-35552012005000065

Pérez-Zepeda, M.U., Sanchez-Garrido, N., Gonzalez-Lara, M.,
Gutiérrez-Robledo, L.M., 2016. Sarcopenia prevalence using
simple measurements and population-based cutoff values. J.
Lat. Am. Geriatr. Med. 2, 8-13.

Porto, J.M., Nakaishi, A.P.M., Cangussu-Oliveira, L.M., Freire
Junior, R.C., Spilla, S.B., Abreu, D.C.C. de, 2019. Relationship
between grip strength and global muscle strength in
community-dwelling older people. Arch. Gerontol. Geriatr. 82,
273-278. https://doi.org/10.1016/j.archger.2019.03.005

Rijk, .M., Roos, P.R., Deckx, L., van den Akker, M., Buntinx, F.,
2016. Prognostic value of handgrip strength in people aged 60
years and older: A systematic review and meta-analysis:
Prognostic value of handgrip strength. Geriatr. Gerontol. Int.
16, 5-20. https://doi.org/10.1111/ggi.12508

Riviati, N., Setiati, S., Laksmi, P.W., Abdullah, M., 2017. Factors
Related with Handgrip Strength in Elderly Patients. Acta
Medica Indones. 49, 215.

Runzer-Colmenares, F.M., Samper-Ternent, R., Al Snih, S.,
Ottenbacher, K.J., Parodi, J.F., Wong, R., 2014. Prevalence and
factors associated with frailty among Peruvian older adults.
Arch. Gerontol. Geriatr. 58, 69-73. https://doi.org/ 10.1016
/j.archger.2013.07.005

Sanchez-Garcia, S., Sanchez-Arenas, R., Garcia-Pefia, C., Rosas-
Carrasco, O., Avila-Funes, J.A., Ruiz-Arregui, L., Juérez-
Cedillo, T., 2014. Frailty among community-dwelling elderly
Mexican  people: Prevalence and association  with
sociodemographic characteristics, health state and the use of
health services: Frailty in elderly Mexican people. Geriatr.
Gerontol. Int. 14, 395-402. https://doi.org/10.1111/ggi.12114

Sepulveda-Loyola, W., Rodriguez-Sanchez, 1., Pérez-Rodriguez, P.,
Ganz, F., Torralba, R., Oliveira, D.V., Rodriguez-Maifias, L.,
2020. Impact of Social Isolation Due to COVID-19 on Health in
Older People: Mental and Physical Effects and
Recommendations. J. Nutr. Health Aging 24, 938-947.
https://doi.org/10.1007/s12603-020-1500-7

Silva, M. do R. de F. e, 2016. Envelhecimento e protecdo social:
aproximacgdes entre Brasil, América Latina e Portugal. Servigo
Soc. Soc. 215-234. https://doi.org/10.1590/0101-6628.066

Silva, N. de A., Menezes, T.N. de, 2014. Capacidade funcional e sua
associagdo com idade e sexo em uma populacdo idosa. Rev.
Bras. Cineantropometria Desempenho Hum. 16, 359-370.
https://doi.org/10.5007/1980-0037.2014v16n3p359

Silva Neto, L.S., Karnikowski, M.G., Osério, N.B., Pereira, L.C.,
Mendes, M.B., Galato, D., Matheus, L.B.G., Matheus, J.P.C.,
2016. Association between sarcopenia and quality of life in
quilombola elderly in Brazil. Int. J. Gen. Med. 9, 89-97.
https://doi.org/10.2147/1JGM.S92404

Silva, V.D., Tribess, S., Meneguci, J., Sasaki, J.E., Santos, D. de
A.T., Carneiro, J.A.O., Virtuoso Junior, J.S., 2018. Time Spent
in Sedentary Behaviour as Discriminant Criterion for Frailty in
Older Adults. Int. J. Environ. Res. Public. Health 15.
https://doi.org/10.3390/ijerph 15071336

Silveira, T., Pegorari, M.S., Castro, S.S. de, Novais-Shimano, S.G.,
Ruas, G., 2015. Association of falls, fear of falling, handgrip
strength and gait speed with frailty levels in the community
elderly. Med. Ribeirdo Preto 48, 549-556.

Siriwardhana, D.D., Hardoon, S., Rait, G., Weerasinghe, M.C,,
Walters, K.R., 2018. Prevalence of frailty and prefrailty among
community-dwelling older adults in low-income and middle-
income countries: a systematic review and meta-analysis. BMJ
Open 8, e018195. https://doi.org/10.1136/bmjopen-2017-
018195

Sterndng, O., Reynolds, C.A., Finkel, D., Ernsth-Bravell, M.,
Pedersen, N.L., Dahl Aslan, A K., 2015. Factors associated with
grip strength decline in older adults. Age Ageing 44, 269-274.
https://doi.org/10.1093/ageing/aful 70

Tapia P, C., Valdivia-Rojas, Y., Varela V, H., Carmona G, A., Iturra
M, V., Jorquera C, M., 2015. Indicadores de fragilidad en
adultos mayores del sistema publico de salud de la ciudad de
Antofagasta. Rev. Médica Chile 143, 459-466. https://doi.org/
10.4067/S0034-98872015000400007

Thakur, B., Dubey, P., Benitez, J., Torres, J.P., Reddy, S., Shokar, N.,
Aung, K., Mukherjee, D., Dwivedi, A.K., 2021. A systematic
review and meta-analysis of geographic differences in
comorbidities and associated severity and mortality among
individuals with COVID-19. Sci. Rep. 11, 8562. https://doi.org/
10.1038/s41598-021-88130-w

Tieland, M., Trouwborst, 1., Clark, B.C., 2018. Skeletal muscle
performance and ageing: Skeletal muscle performance and
ageing. J. Cachexia Sarcopenia Muscle 9, 3—19. https://doi.org
/10.1002/jcsm. 12238

Tonial, P. de C., Colussi, E.L., Alves, A.L.S., Stiirmer, J., Bettinelli,
L.A., 2020. Prevalence of sarcopenia in elderly users of the
primary health care system. Nutr. Hosp. 34, 450-455.
https://doi.org/10.20960/nh.02790

Vasconcelos, K.S. de S., Dias, JM.D., Bastone, A. de C., Vieira,
R.A., Andrade, A.C. de S., Perracini, M.R., Guerra, R.O., Dias,
R.C., 2016. Handgrip Strength Cutoff Points to Identify
Mobility Limitation in Community-dwelling Older People and
Associated Factors. J. Nutr. Health Aging 20, 306-315.
https://doi.org/10.1007/s12603-015-0584-y

Velazquez-Alva, M.C., Irigoyen Camacho, M.E., Lazarevich, L,
Delgadillo Velazquez, J., Acosta Dominguez, P., Zepeda
Zepeda, M.A., 2017. Comparison of the prevalence of
sarcopenia using skeletal muscle mass index and calf
circumference applying the European consensus definition in
elderly Mexican women. Geriatr. Gerontol. Int. 17, 161-170.
https://doi.org/10.1111/ggi.12652

Viana, J.U., Silva, S.L.A., Torres, J.L., Dias, JM.D., Pereira, L.S.M.,
Dias, R.C., 2013. Influence of sarcopenia and functionality
indicators on the frailty profile of community-dwelling elderly
subjects: a cross-sectional study. Braz. J. Phys. Ther. 17, 373—
381. https://doi.org/10.1590/S1413-35552012005000102

Viana, L. dos S., Macedo, O.G. de, Vilaga, K.H.C., Garcia, P.A.,
2018. Concordancia de diferentes critérios de sarcopenia em
idosas comunitarias. Fisioter Pesqui Online 25, 151-157.

Vianna, L.C., Oliveira, R.B., Aratjo, C.G.S., 2007. Age-related
decline in handgrip strength differs according to gender. J.
Strength Cond. Res. 21, 1310-1314. https://doi.org/10.1519/R-
23156.1

Werle, S., Goldhahn, J., Drerup, S., Simmen, B.R., Sprott, H., Herren,
D.B., 2009. Age- and gender-specific normative data of grip
and pinch strength in a healthy adult Swiss population. J. Hand
Surg. Eur. Vol. 34, 76-84. https://doi.org/ 10.1177/ 1753193
408096763

World Bank Country and Lending Groups — World Bank Data Help
Desk [WWW Document], n.d. URL https://datahelpdesk.
worldbank.org/knowledgebase/articles/906519 (accessed
6.2.21).

Zasadzka, E., Pieczynska, A., Trzmiel, T., Kleka, P., Pawlaczyk, M.,
2021. Correlation between Handgrip Strength and Depression in
Older Adults—A Systematic Review and a Meta-Analysis. Int.
J. Environ. Res. Public. Health 18. https://doi.org /10.3390/
ijerph18094823

skeosk ko skok



