http://dx.doi.org/10.1590/1981-22562018021.180165

Which factors are associated with sarcopenia and frailty in elderly
persons residing in the community?

Abstract

Objective: to broaden knowledge about the factors associated with sarcopenia and frailty
in elderly persons residing in the community. Method: an integrative systematic review
based on the PRISMA recommendations was carried out, using articles published from
2012 to March 2017 in the PubMED, SciELO, Virtual Health Library, CINAHL and
Springer electronic databases with the following descriptors: frail elderly, sarcopenia
and etiology and their synonyms. The articles identified by the initial search strategy
were independently assessed by two researchers, according to the eligibility criteria,
and the articles selected were evaluated for methodological quality. Res#/#s: the results
of this survey show that frailty may be associated with sarcopenia, low serum vitamin
D levels, anemia, subclinical hyperthyroidism in men, while the greatest evolution in
women was for osteoporosis. An association between sarcopenia and advanced age was
also observed, with worsening quality of life, physical-functional capacity, nutritional
status and comorbidities, as well as an increased risk of death in sarcopenic elderly
persons. Conclusion: this systematic review showed that low serum levels of vitamin
D are associated with frailty and factors that predispose this condition. It is therefore
important to monitor the serum levels of this vitamin in the elderly population, and it
is suggested that new studies are carried out related to supplements of this vitamin in

frail elderly persons.
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INTRODUCTION

During the aging process various physiological
changes occur simultaneously in the different systems
of the human body, associated with the accumulation
of a wide variety of molecular and cellular damage'.
In relation to the musculoskeletal system, aging leads
to central and peripheral neuronal degeneration,
muscular atrophy and increased adipose tissue in
the muscle, and these changes increase the risk of
dependence and disability? and can encourage the
emergence of sarcopenia.

Sarcopenia was initially described by Rosenberg’
as a reduction of overall muscle mass, which occurs
throughout aging. Currently, this definition covers
the reduction of muscle strength and physical
performance, according to the consensus published
by the European Working Group on Sarcopenia in
Older People. Sarcopenia leads to reduced quality
of muscle contraction, strength and coordination of
movements, predisposing the individual to functional
decline, leading to disability and increased risk of
falls and mortality’.

Sarcopenia can be associated with frailty, as
observed in the study by Mijnarends et al®, which
found a heightened risk of the condition of 60%
amonyg frail elderly persons aged 60-70, while among
the non-frail elderly this risk was 10%. This same
study showed that in the elderly aged between 80
and 90 years there is also a heightened risk of 60%
for sarcopenia; however, no difference was observed
between frail and non-frail elderly.

Frailty has been widely studied in recent decades,
causing the conceits regarding the condition to
change. The most widely accepted definitions
today are those suggested by Rockwood et al” which
combines frailty with disabilities and by Fried et al®
who defined the frailty syndrome as a spiraling decline

in energy, supported by a tripod of aging-related
changes; composed of sarcopenia, neuroendocrine
dysregulation and immunological dysfunction’. As it
is a physical syndrome, the frailty phenotype includes
unintentional weight loss, weakness, low resistance
and energy, slowness and a low level of physical
activity®. Like sarcopenia, frailty is also a predictive

factor for increased dependence and death'.

Sarcopenia and frailty are conditions that arise
from multiple factors that trigger interrelated events
in a cause and effect relationship, which hinders
an appropriate and effective therapeutic approach.
There is therefore a need for scientific evidence on
the subject that can elucidate the factors associated
with sarcopenia and frailty and instigate hypotheses
of cause and effect, with the perspective of guiding
new research aimed at proposing more resolutive
treatments for these conditions. In this context, the
present study aimed to broaden knowledge about
the factors associated with sarcopenia and frailty

in elderly residents of the community.

METHOD

An integrative systematic review was carried
out, based on the recommendations of PRISMA!!,
and which was registered in the international
prospective register of systematic reviews under
code CRD42017079102. The guiding question for
the survey was: which factors are associated with
sarcopenia and frailty among the elderly residing in
the community? The search was conducted in April
2017, from articles published in the period from 2012
to March 2017 in the following electronic databases:
PubMED, SciELO, Virtual Health Library, CINAHL
and Springer. In order to search for the articles,
we used as descriptors frail elderly, sarcopenia and

etiology and their synonyms, according to Chart 1.

Chart 1. Search strategy. Porto Alegre, Rio Grande do Sul, 2017.

“Older Adults, Frail”

"Frail Elderly”[Mesh] OR “Elderly, Frail” OR “Frail Elders” OR “Elder, Frail” OR “Elders, Frail” OR “Frail Elder”
OR “Functionally-Impaired Elderly” OR “Elderly, Functionally-Impaired” OR “Functionally Impaired Elderly” OR “Frail
Older Adults” OR “Adult, Frail Older” OR “Adults, Frail Older” OR “Frail Older Adult” OR “Older Adult, Frail” OKR

AND "Sarcopenia”[Mesh] OR “Satcopenias”

AND "Etiology" [Mesh] OR “Causality” OR “Causes” OR “Pathogenesis”
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The articles identified by the search strategy were
independently evaluated by two researchers. The
first step in the selection of articles was the reading
of titles and abstracts. The inclusion criteria were:
original articles, elderly population and texts that
addressed the etiology of sarcopenia or frailty. There
was no restriction on the language of publication of
articles. The exclusion criteria were: narrative review
articles, with therapeutic interventions, populations
with specific conditions or diseases, and hospitalized
or institutionalized elderly. After the first selection
and exclusion of duplicate articles, the researchers
read the articles in full for data extraction and
methodological quality analysis. When there was a
divergence in selection, the evaluators discussed the

issue until they arrived at a consensus.

In the extraction of data from the articles,
the search for the following information was
emphasized: study objective, type of study, sample,
location where the study was carried out; and the
main results presented were analyzed. The articles
included were assessed for methodological quality
through the scale of Loney et al'* for cross-sectional
studies evaluating aspects related to the validity of
the method, interpretation and applicability of the

results; and the Newcastle-Ottawa Scale' for cohort

studies through evaluation of sample selection,
comparability, and outcome. The two scales have
a maximum score of eight points and higher values
mean higher methodological quality.

RESULTS

A total of 219 articles were selected in the
electronic databases PubMED, SciELO, Virtual
Health Library, CINAHL and Springer. After initial
reading, 11 articles were selected for final analysis.
The processes performed in the selection of articles
and the reasons for exclusion are described in Figure 1.

During the extraction of data from the selected
articles carried out by researchers, the search for
study objectives, methodologies used, sample size
and gender of the subjects, country of research (Chart
2) and main results of each study were prioritized,
with greater relevance given to statistically significant
data (Chart 3).

In the evaluation of the methodological quality
carried out by the two researchers (Chart 2), the
articles obtained a score equal to or above average,
which represents a good methodological quality of
the level of scientific evidence.
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Identification

Studies identified in databases (n=219):
PubMED (n=87), Virtual Health Library (n=53), SciELO (n=1), CINAHL (n=9),
Springer (n=69).

Selection

Articles excluded (n=54)

Remaining articles (n=165)

Elegibility

Excluded based on selection criteria (n=125):
Narrative review (n=14)
Treatment (n=16)

Chronic illness (n=32)

Acute ilinesses (n=6)

Surgery (n=6)

Locomotive disorders (n=8)
Fractures and falls (n=12)
Nutritional state (n=20)
Validation of instruments (n=2)
Institutionalized elderly (n=2)
Research with animals (n=2)
Non-relevant studies (n=5)*

Remaining articles, review of complete text (n=40)

Inclusion

Excluded articles (n=29):
Narrative review (n=23)
Fractures (n=1)

Research with animals (n=1)
Validation of instrument (n=2)
Non-relevant studies (n=2)*

Articles for final analysis (N=11)

* Studies with no causal relationship with sarcopenia and frailty.

Figure 1. Flowchart of article selection. Porto Alegre, RS, 2017.
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Chart 2. Description of Articles selected for integrative review. Porto Alegre, RS, 2017.

Authors (Year) Objective Type of Sample Research | Methodological
Reference study location Quality
He, Liu, Tian, To investigate the relationship Cross- 17,891 USA and | 5/8**
Papasiano, Hu, Deng between sarcopenia and body sectional | individuals | China
(2016)" composition and osteoporosis in | study of both

cohorts of three different races. sexes
Virgini, Rodondi, To evaluate the associations Cohort 1455 men USA 6/8*
Cawthon, Harrison, between subclinical thyroid study
Hoffman, Orwoll, dysfunction and frailty and the
Ensrud, Bauer (2015)"® | five subdomains of frailty.
Beaudart, Reginster, To evaluate the prevalence of Cross- 534 Belgium 5/8%
Petermans, Gillain, sarcopenia and the relationship sectional individuals
Quabron, Locquet, between sarcopenia and study of both
Slomian, Buckinx, sociodemographic, clinical and sexes
Bruyere (2015) physical components.
Corona, Andrade, To explore the relationship Cross- 1256 Brazil 7/8%¢
Duarte, Lebrao between anemia, hemoglobin sectional individuals
(2015)" concentration and frailty study of both

syndrome in the elderly. sexes
Serra-Prat, Papiol, Investigating the relationship Cross- 88 Spain 4/8%*
Monteis, Palomera, between plasma levels of sectional individuals
Cabré (2015)"® ghrelin and sarcopenia in the study of both

elderly. sexes
Sternberg, Levin, To examine the relationship Cohort 235 women | Israel 6/8*
Dkaidek, Edelman, between frailty and osteoporosis | study
Resnick, Menczel in elderly women living in the
(2014)" community.
Chen, Yang, Chan, To investigate the relationship Cross- 327 Taiwan 4/8%*
Lee, Lu, Huang between serum selenium level sectional individuals
(2014)% and skeletal muscle mass in study of both

the elderly residing in the sexes

community.
Silva, Duarte, Santos, To examine the prevalence of Cross- 1.149 Brazil 8/8xx
Wong, Lebrio (2014)*" | and factors associated with sectional | individuals

sarcopenia in elderly residents of | study of both

S0 Paulo, Brazil. sexes
Tieland, Brolsma, Explore the association between | Cross- 127 Holland 5/8%x
Rousseau, Loon, vitamin D intake and serum sectional individuals
Groot (2013)* 25 (OH)D status and muscle study of both

mass, strength and physical sexes

performance in a pre-frail and

frail elderly population.
Landi, Jentoft, To assess the impact of Cohort 197 Ttaly 6/8*
Liperoti, Russo, sarcopenia on the risk of death study individuals
Giovannini, Tosato, from all causes in a population of both
Capoluongo, Bernabei, | of frail elderly persons living in sexes
Onder (2013)* a community.
Arango-Lopera, To determine the association Cohort 345 Mexico 7/8*
Arroyo, Gutierrez- between sarcopenia and study individuals
Robledo, Perez- mortality in a group of Mexican of both
Zepeda, Cesari elderly persons. sexes

(2013)%

* article score/total scote of Newcastle-Ottawa scale; ** article score/total scote of Loney scale.
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Sarcopenia and frailty among the elderly

The results show that frailty is associated with
several factors such as: sarcopenia'®, low vitamin
D levels*, anemia’’, subclinical hyperthyroidism
in men'", and a greater evolution of osteoporosis
in women". Sarcopenia is associated with poorer

16

quality of life'®, advanced age*, reduced physical-

functional capacity'

3 (greater risk of falls, fatigue
when performing activities of daily living and
greater probability of functional deterioration),
poor nutritional status'®*"* (malnutrition, risk of
malnutrition, lower fat mass, lower lean mass and lower
body mass index), increased comorbidities'*'¢-18:2021.23
(respiratory failure, renal and dizziness, osteopenia
and osteoporosis, use of medications, greater number
of hospitalizations, inferior cognitive capacity, higher
serum TNF-« levels, lower serum levels of selenium
and ghrelin); sarcopenia also increases the risk of

mortality*** -

DISCUSSION

The evidence of the articles analyzed shows
that the factors that predispose the individual to
frailty are related to immunological dysfunction,
neuroendocrine dysregulation and dysfunction in
the musculoskeletal system. Among the disorders
that occur with these dysfunctions, vitamin
D appears to be a risk factor for frailty. This
relationship between vitamin D and frailty can be
explained by three different pathways® related to
the three pillars of frailty.

The first pathway is explained by the negative
regulation between vitamin D levels and
inflammatory markers®, while it is also known that
chronic inflammation and immune activation are
related to the condition of frailty*®. In addition,
vitamin D deficiency is associated with chronic
inflammatory anemia, through the deregulation
of pro-inflammatory cytokine release and the
synthesis of hepcidin®, which is responsible for
the absorption of iron into the duodenum and its
release from the stock cells®®. Studies have shown
the relationship between frailty and high serum
levels of Interleukin-6 associated with low levels
of hemoglobin and hematocrit® and found a 3.27
times greater chance of anemic elderly persons
developing frailty .

The second pathway is related to vitamin D
reduction and secondary hyperparathyroidism, as this
thyroid disorder increases the levels of parathyroid
hormone (PTH), which has been associated with
poor physical function and frailty’**". In addition,
the relationship between vitamin D deficiency and
elevated PTH levels also appears to be associated
with the prevalence of sarcopenia. Research has
shown that 41.2% of people with altered levels
of PTH have sarcopenia; while this prevalence
declines to 16.2% for populations with normal
levels (p=0.046)**. The study by Vitgini et al"® also
shows the relationship between frailty and other
hormones such as Thyroid Stimulating Hormone
(TSH) and free thyroxine circulating in the blood
(T4). The authors of this study observed that there
is a 2.48 times greater chance of the occurrence
of frailty in men with subclinical hyperthyroidism
when compared with individuals without hormonal
alterations. In addition to the hormones already
mentioned, one of the selected studies emphasizes
the relationship between the hormone ghrelin and
sarcopenia, as the sarcopenic individuals presented
significantly lower levels of ghrelin than those
without sarcopenia'®. Ghrelin is an appetite stimulant
and inducer of growth hormone (GH), and the low
levels of this hormone associated with the anorexia
of aging trigger a cascade of events that predisposes
the individual to developing sarcopenia™.

The third pathway explains the molecular effects
that vitamin D can exert on skeletal muscle®®,
influencing calcium flow, the internal regulation
of minerals and the signaling pathways of anabolic
protein routes®™°. In this way, it affects the mass,
strength and quality of muscle contraction in the
elderly® and causes the presence of sarcopenia in
this population. From multivariate regressions,
studies have shown that in the sarcopenic elderly
the risk of death is 2.39 times higher than among the
non-sarcopenic elderly, adjusted for ischemic heart
disease, activities of daily living, age or gender®;
and 2.32 times greater when adjusted for age,
gender, education, activities of daily living, body
mass index, hypertension, congestive heart failure,
chronic obstructive pulmonary disease, number of
diseases and level of TNF-a*. In addition, the study
by Beaudart et al'® found a significant association
between frailty and sarcopenia; as 34.2% of the
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sarcopenic population were diagnosed as frail
while only 12.6% of the non-sarcopenic population
suffered from this condition (»p=0.03).

It was also observed in this review that the studies
demonstrated a relationship between osteoporosis
and frailty in women". This relationship can be
explained by biological pathways common to the
two conditions, such as the sharing of inflammatory
markers through increased C-reactive protein and
interleukin-6 associated with frailty, osteoporosis and
sarcopenia®®. The other pathway shared by muscles
and bones corresponds to the relationship between
PTH and insulin-like growth factor 1 (IGF-1)*,
which affect bone remodeling* and the reduction
in muscle mass and strength®, and interact with
the regulation of the circulating calcium. Vitamin
D has the role of modulating the calcium pumps
in the sarcoplasmic reticulum and sarcolemma,
thereby regulating muscle calcium concentrations*,
assisting in the intestinal absorption of calcium and
interfering with bone resorption*. Also, it is noted
that sarcopenic elderly are 1.8 times more likely to
develop osteopenia and osteoporosis'*.

With scientific evidence showing the relationship
between vitamin D and frailty, serum levels of
25-hydroxyvitamin D (25(OH)D) constituted an
important biological marker for frailty and should
be considered in the follow-up care of the elderly.
For this population, values below 50 nmol/1.43 are
considered deficient; studies show that serum levels
below this value are associated with the reduction of
lean appendicular mass and physical performance®.
Regarding vitamin D supplementation as a form of
prevention or treatment for frailty, there are still no
interventionist studies with solid evidence on this
issue, as evidenced by a curtrent systematic review™, in
which only effectiveness in gaining muscle strength
was proven*!. Reseatch is still required to study the
effects of vitamin D supplementation on the elderly
and the repercussions on frailty and sarcopenia,
as well as studies that seek to define the optimal
treatment modalities, including dose, mode of
administration and duration.

Primary care is the entry point of the Unified
Health System and aims to prevent disabilities that
occur in aging, thus improving health indicators

and promoting active aging®. Therefore, protocols
that assess the conditions associated with frailty in
the elderly, aimed at the planning of individual and
collective health actions and the early detection of
frailty, are essential; as this condition may evolve
into dependency and loss of autonomy.

One of the limitations of this systematic review
is that the search for articles only covered the
last five years, as the themes of sarcopenia and
frailty have been discussed in scientific journals
for a long time. However, through the articles
selected, scientific evidence has been collected
that can support primary health care teams in the
prevention of frailty among the elderly population.
In addition, the review demonstrates the importance
of epidemiological studies that evaluate prevalence
and identify the causal factors of frailty; as well as
studies that monitor the evolution and outcomes of
this condition in the Brazilian population, as the
majority of studies found involved European and
North American elderly persons.

CONCLUSION

Frailty has been associated with several factors,
among which this review highlighted sarcopenia, low
vitamin D levels, anemia, subclinical hyperthyroidism
in men and a greater evolution for osteoporosis in
women. The study also identified an association
between sarcopenia and old age and a decline in the
following aspects: quality of life, physical-functional
capacity, nutritional status and comorbidities; as
well as an increased risk of mortality in sarcopenic
elderly persons.

This systematic review has shown that low serum
levels of vitamin D are associated with frailty and also
interfere with factors predisposing this condition. It
is therefore important to monitor the serum levels
of this vitamin in the eldetly population and to
suggest new studies related to supplementation in
frail elderly persons. At the primary care level, the
importance of assessing the conditions associated
with frailty in the elderly is emphasized, with the
aim of preventing the installation and evolution of
frailty, and its repercussions for the quality of life
of the elderly and their family.
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