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Abstract

Introduction: Aging is associated with loss of muscle mass, immunosenescence and increased production
of inflammatory mediators, high levels being predictors of a decline in functional capacity in the elderly.
Objective: To assess the association between inflammatory mediators, interleukin 6 (IL-6) and C-reactive
protein (CRP) and functional capacity in the elderly. Methods: Cross-sectional study with 308 community-
dwelling elderly. The study was approved by the Research Ethics Committee, under protocol number
067/2010. Grip strength (GS) was measured using a JAMAR® dynamometer and functional capacity by
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Resumen

the Timed Up and Go (TUG) test. Blood tests were performed and serum levels of C-reactive protein and
interleukin 6 assessed. Spearman’s coefficient was applied to analyze the correlation between variables and
the Mann-Whitney for intergroup comparison. Significance was set at 0.05. Results: There was no significant
correlation between GS, the TUG and inflammatory mediators (CRP and IL-6). However, by adjusting for
variables such as age, sex and muscle mass, a significant and inverse correlation (p = 0.023) was observed
between GS and CPR. Conclusion: Elderly subjects with low C-reactive protein levels performed better in
the grip strength test. It is important to investigate the adverse effects on functional capacity that can be
influenced by inflammatory cytokines in the elderly during aging.

Keywords: Inflammatory Mediators. Functional Capacity. Aging. Elderly.

Introducdo: O envelhecimento estd relacionado a perda de massa muscular, imunossenescéncia e o aumento da
produgdo de mediadores inflamatdrios, cujos niveis elevados sdo preditores do declinio da capacidade funcional na
populagdo idosa. Objetivo: Avaliar a associagdo entre mediadores inflamatorios, interleucina-6 (IL-6) e proteina
C-reativa (PCR) e capacidade funcional no idoso. Métodos: Estudo transversal com 308 idosos da comunidade. O
estudo foi aprovado pelo Comité de Etica e Pesquisa, 067/2010. A forca de preensdo manual (FPM) foi avaliada
através do dinamémetro de JAMAR® e a capacidade funcional pelo teste Timed Up and Go. Foi realizado um
exame de sangue e analisados os niveis séricos de proteina C-reativa e interleucina-6. Utilizou-se o coeficiente de
Spearman para verificar a correlagdo entre as varidveis e o teste de Mann-Whitney para comparagdo entre os
grupos. 0 nivel de significancia utilizado foi de 0,05. Resultados: Ndo houve correlagdo significativa entre a FPM
e o Timed Up and Go e os mediadores inflamatdrios (PCR e IL-6). Porém, ao controlar as varidveis como idade,
género e indice de massa muscular encontrou-se uma associagdo significativa e inversa (p = 0,023) entre a FPM e
os niveis de PCR. Conclusdo: Idosos com baixos indices de proteina C-reativa apresentaram melhor desempenho
no teste de forca muscular manual. E destacdvel a importdncia da investigacdo dos desfechos adversos que podem
ser influenciados pela citocinas inflamatérias na capacidade funcional dos idosos durante o envelhecimento.

Palavras-chave: Mediadores Inflamatdrios. Capacidade Funcional. Envelhecimento. Idosos.

Introduccion: El envejecimiento se relaciona con una pérdida de masa muscular, inmunosenescencia, tanto el
aumento de la produccion de mediadores inflamatorios, cuyos niveles elevados son predictores de disminucion
de la capacidad funcional en la poblacion de edad avanzada. Objetivo: Investigar la asociacion entre mediadores
inflamatorios, interleucina-6 (IL-6) y proteina C reactiva (CRP) y capacidad funcional en los ancianos. Métodos:
Estudio transversal con 308 ancianos de la comunidad. El estudio fue aprobado por el Comité de Etica e
Investigacion, 067/2010. La fuerza de la empuiiadura (GS) se evalué utilizando el dinamémetro JAMAR® y
la capacidad funcional mediante la prueba Timed Up and Go. Se realizé un andlisis de sangre y se analizaron
los niveles séricos de proteina C reactiva e interleucina-6. El coeficiente de Spearman se utilizo para verificar
la correlacién entre las variables y la prueba de Mann-Whitney para la comparacion entre los grupos. EI nivel
de significancia fue 0,05. Resultados: No hubo correlacion significativa entre GSy Timed Up and Go y mediadores
inflamatorios (CRP e IL-6). Sin embargo, cuando se controlaron variables como la edad, el sexo y el indice de
masa muscular, hubo una asociacion significativa (p = 0,023) entre los niveles de GS y CRE, es decir, los individuos
que obtuvieron buenos resultados en el GS obtuvieron niveles mds bajos de PCR circulante. Conclusion: Los
pacientes ancianos con bajos niveles de proteina C reactiva, presentaron mejor desemperio en la prueba de fuerza
muscular manual. Es importante investigar los efectos adversos que pueden estar influenciados por las citosinas
inflamatorias sobre la capacidad funcional de los ancianos durante el envejecimiento.

Palabras clave: Mediadores Inflamatorios. Capacidad Funcional. Envejecimiento. Madurez.
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Introduction

The world is experiencing a demographic transition.
Recent global population data published by the World
Health Organization (WHO) indicate that 1 in every 10
people is aged 60 years or older, a figure that is expected
torise to 1in 5 by 2050, with approximately 2.1 billion
people in this age group [1]. Estimates suggest that
Brazil’s population in 2050 will be the fifth largest in
the world [2].

One of the consequences of this demographic shift is
the simultaneous increase in chronic health problems.
By 2020, chronic conditions will be the primary cause
of incapacity (80%) worldwide and a major problem
for health care systems [3].

Senescence, or aging, is a dynamic process that
involves physiological, psychological and biochemical
losses and a heightened risk of chronic disease, which
can lead to declines in a range of different areas. Aging
is characterized as a progressive and linear decline in
bodily functions [3].

Worldwide, more than 46% of those aged 60 years or
older exhibit disabilities. Poor performance in activities
of daily living that require mobility and locomotion are
common in older adults, affecting an estimated 20-30%
of community-dwelling elderly over 70 years old [4].

Functional capacity (FC) was defined by Camara [5]
as “the ability to efficiently respond to everyday physical
demands, including everything from the basic activities
required for independence to more complex tasks”. As
partofthe aging process, FC decreases due to declining
physical abilities and changes in the muscular, bone,
cardiorespiratory and nervous systems. The combined
dysregulation of these systems affects performance in
routine activities in this population [5].

Authors suggest that every year up to 10%
of individuals aged 75 years or older lose their
independence in activities of daily living, requiring
greater care and assistance. Efficient clinical indices
are needed to allow early interventions aimed at
identifying functionally compromised elderly [6].
Functional impairment may be related to decreased
strength and muscle mass, leading to a greater risk of
falls, dependence and mortality in the elderly [7 - 10].

Another relevant negative effect of aging is
immunosenescence, which involves the gradual
deterioration of the immune system. These changes
are characterized by an increase in the production
of proinflammatory cytokines, causing chronic
inflammation in the elderly. Although immunity may

appear preserved, the increase in these cytokines is
associated with high levels of morbidity and mortality
in this population [11]. Some authors report that
a rise in inflammatory cytokines is the result of
immunosenescence, low physical activity levels and
sarcopenia, even without the presence of associated
diseases [8, 9, 12].

However, Penninx et al. [12] found that high
inflammatory cytokine levels are present in acute and
chronic conditions such as coronary diseases, congestive
heart failure, atherosclerosis and arthrosis, comorbidities
with a high prevalence among the aged population.
Queiroz [13] reports that this increase can be triggered
by weight gain, decreased production of sex hormones,
smoking, extreme stress, depression and pain.

Cytokines, low molecular weight glycoproteins
secreted by different cells of the body, play an important
role in this process as inflammatory mediators
(biomarkers) that control the duration and intensity
of inflammation, capable of acting at or near the sites
where they are produced, or being released into the
bloodstream [14]. Chronic inflammation, which persists
over longer periods, seems to have a harmful effect on
the body [8, 12].

The occurrence of persistentlow-grade inflammation
characterized by high inflammatory mediator levels is
common at advanced ages. Interleukin 6 (IL-6) and
C-reactive protein (CRP) are among the most widely
studied cytokines and acute-phase proteins present
in these inflammatory conditions. Inflammation
is the result of an imbalance in pro- and anti-
inflammatory substances in the body [15]. High levels
of proinflammatory mediators, frequently observed in
healthy elderly individuals, contribute to loss of muscle
mass and strength and are a precursor of functional
decline, dependence, cardiovascular events and severe
diseases [7, 13, 15].

IL-6, known as the “geriatric cytokine”, is produced
during trauma and infection, but high serum levels
are observed in the elderly. Research has shown that
prolonged inflammation may be negatively associated
with strength, mass, and functional performance in the
elderly [8 - 10, 12].

C-reactive protein is also related to the inflammatory
process and plays a vital role in the immune mechanism
of aged individuals [16]. High CRP levels are related to
functional losses and disabilities [17], including cognitive
deficits, vascular dementia and Alzheimer’s [18].

Some studies have demonstrated an association
between high inflammatory mediator levels and
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reduced mobility, as well as a decline in the ability to
perform activities of daily living [8, 12].

The performance of elderly individuals in routine
tasks is affected by a number of different variables.
Physical tests and questionnaires aimed at measuring
the functional capacity of these individuals are important
because they predict possible longitudinal changes in FC
and can be used to assess the interventions applied [5].

The grip strength (GS) test is widely used [5, 8,
17, 19] and seems to reliably demonstrate loss of
muscle strength in other muscle groups. Authors such
as Camara et al. [5] have reported that the decline in
strength with age can cause repercussions such as
increased disability, morbidity and mortality in this
population. Research has shown that GS can predict
reduced functional capacity and mobility, as well as falls
and even death in the elderly [5, 8, 19].

Another widely used mobility test to assess FC in
older adults is the Timed Up and Go (TUG). Its simplicity,
easy application and low cost make it highly useful in
clinical contexts. The TUG assesses aspects of functional
ability, such as mobility and balance, and qualifies
performance according to the time taken to perform
the proposed task. With an ICC of r=0.99, it is described
as a good predictor of disability, morbidity and mortality
among the elderly [5].

The aim of this study was to investigate associations
between inflammatory mediator levels (IL-6 and CRP)
and functional capacity (GS and TUG) in community-
dwelling elderly individuals.

Methods
Study Design and Participants

This is a cross-sectional study with 308 randomly
selected elderly individuals visiting a medical specialty
center in Belo Horizonte for a doctor’s consultation
or rehabilitation. Inclusion criteria were: aged 60
years or older and able to walk independently, with
no gender or ethnicity restrictions. Older adults who
had undergone surgery in the 6 months prior to data
collection, been diagnosed with cancer, exhibited
stroke sequelae, suffered from Parkinson'’s disease or
neurological conditions affecting mobility and cognition,
severe or decompensated heart failure, severe or
decompensated chronic obstructive pulmonary disease,
or had been hospitalized in the last 6 months were
excluded. The study was approved by the Research

Ethics Committee (COEP) under protocol number
067/2010. Data were collected from 2013 to 2014, at
a physiotherapy outpatient clinic run by the state health
care network, after participants had provided written
informed consent.

Sociodemographic and clinical data were collected
from the participants and blood samples were taken for
CRP and IL-6 analyses conducted in a clinical analysis
laboratory.

Measuring instruments

Timed Up & Go Test (TUG)

The Timed Up and Go (TUG) test was used to assess
functional capacity. The test evaluates the time needed
to rise from a chair, walk three meters, turn around, walk
back to the chair and sit down again, characterizing a set
of everyday actions that are essential for independent
mobility. Performance is affected by reaction time,
muscle strength of the lower limbs, balance and gait.
The cutoff points proposed by Bohannon [20] were
used, whereby the estimated execution time for 60 to
69-year-olds was 8.1 (7.1-9.0) seconds; 9.2 (8.2-10.2)
seconds for 70 to 79-year-olds, and 11.3 (10.0-12.7)
seconds for those aged 80 to 99 years.

Grip Strength (GS)

Grip strength was measured for the dominant arm,
using a Jamar® dynamometer. The test was conducted in
line with the recommendations of the American Society
of Hand Therapists [21]. Participants were positioned
with their shoulder adducted, elbow flexed at 90°,
forearm in a neutral position, and wrist between 0° and
30° extension and 0° and 15° of ulnar deviation. They
were verbally encouraged to squeeze the dynamometer
handle at maximum strength with their dominant hand
for six seconds. Three measurements were taken, with
a 60-second rest between them, and the highest of
the three was used in the analysis. The grip strength
reference values proposed by Fried et al. [22] and
adjusted according to body mass index (BMI) were
used in this study.

Inflammatory Markers

In order to determine serum levels of the
proinflammatory cytokines CRP and IL-6, blood samples
were collected by a specialized laboratory, which
conducted a complete blood count for each participant
and obtained serum CRP levels. Part of the samples
(10 mL of blood) was sent to the Santa Casa Research
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and Extension Studies Institute (IEP) in Belo Horizonte
(Minas Gerais state - MG), where it was centrifuged,
and the plasma removed, stored and sent for analysis.
Serum IL-6 levels were measured using an ultrasensitive
ELISA kit for human IL-6 at the Research Laboratory
of the Federal University of Minas Gerais (UFMG), in
accordance with the manufacturer’s recommendations,
and expressed as picograms per milliliter (pg/mL).

Statistical Analysis

The mean, standard deviation, first, second and third
quartiles were calculated to describe the quantitative
variables and the minimum and maximum values
presented. Variables with non-normal distribution were
submitted to Spearman’s correlation or the Mann-Whitney
test (Hollander and Wolfe, 1999). Spearman’s correlation is
alimited measure between -1 and 1, whereby the closer the
coefficientis to-1, the greater the negative correlation,and
the closeritisto 1, the greater the positive correlation. The
analyses were conducted using R software (version 3.3.3)
and the Hmisc and Ggplot packages. Qualitative variables
were expressed as absolute and relative frequencies.

Results

In a sample of 308 participants with an average age
of 70.6 years (age range of 60 to 94 years), 78.2% were
women and 63% were white. Of these, 41.9% were married
and 26.9% widowed, with an average of 90% retired and
19.2% still employed. Only 5.5% of subjects reported they
were smokers. The mean BMI for all participants was 27.4.
Approximately 92.5% of the elderly subjects reported
some form of comorbidity. Mean values for IL-6 and CRP
were 4.0 mg/L and 3.8 pg/mL, respectively.

The quantitative variables GS and TUG were
classified in terms of good or poor performance, with
78% performing well in the GS assessment and 43.8%
poorly in the TUG test. The characteristics of the
population according to sociodemographic and clinical
data are shown in Tables 1 and 2.

Table 1 - Frequency and qualitative variables

Variables Frequency %
Female 241
Gender
Male 67
Yellow 7
; White 194
Skin Color
Negro 49
Mulatto 58
Married 129
- Divorced 43
Civil Status .
Single 53
Widower 83
Presently Employed No 249
resently Em
SRy Yes 59
) No 30
Retired
Yes 278
No 291
Presently Smoker
Yes 17
- No 23
Co-morbidites
Yes 285
. Adequate 237
Grip Strenght Test .
Insufficient 67
Adequate 173
TUG Test .
Insufficient 135

Note: Belo Horizonte, MG, 2014.
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Table 2 - Means and quantitative variables

Variables N Means  Standard deviation Minimum 1°Q 2°Q 3°Q  Maximum
Age (years) 308 70.6 6.8 60 66 69 75 94
Education (years) 302 9.7 5.0 0 5 10 12 28
IMC (kg/m?) 304 274 4.8 16.8 241 271 30.2 45.6
Grip Strength (kgf) 306 23.3 7.6 10 18 22 28 50
TUG (seconds) 304 10.2 2.7 4 9 10 11 24
CRP (picogram/mL) 293 3.8 4.7 0.1 0.8 2.1 4.9 32.1
IL-6 (mg/L) 294 4.0 4.9 0.0 0.9 2.6 5.0 32.0

Note: Belo Horizonte, MG, 2014.

Assessment of the correlation between inflammatory variables and functional capacity using Spearman’s test
showed no significant correlations between the TUG and IL-6 and CRP. There was also no evidence of a correlation
between GS and IL-6 and CRP (Table 3).

Table 3 - Correlation between CRP, IL-6 and Grip Strength Test, TUG

Variables Correlation Coeficient Spearman P-value
CRP x Grip Strength -0.051 0.380
CRP x TUG 0.067 0.254
IL-6 x Grip Strength -0.034 0.558
IL-6 x TUG 0.052 0.378

Note: Belo Horizonte, MG, 2014.

Given the non-significant correlation in the quantitative assessment of the functional capacity tests (TUG and
GS), the variables were categorized to determine the existence of a difference in the distribution of inflammatory
mediators between good and poor performance.

The TUG groups were formed using the classification criteria proposed by Bohannon [20], adjusted in accordance
with the age range of participants. No significant difference was observed for CRP distribution in these groups
(Table 4).

Performance in the GS test was classified as good or poor based on the criteria of Fried et al. [22]. A significant
intergroup difference in CRP distribution was observed, with lower values recorded in the group that performed
well in the GS test when compared to those who performed poorly (Table 4).
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Table 4 - Grip Strength, TUG and CRP level

PCR
Variables P-value*
N Means Sta|'1d'f1rd 1° Quartile  2° Quartile  3° Quartile
deviation
Adequate 227 3.59 0.30 0.70 1.78 4.84
Grip Strength 0.023
Insufficient 65 4.69 0.66 1.09 2.95 5.80
Adequate 166 3.66 0.36 0.76 1.97 4.83
TUG 0.665
Insufficient 127 4.04 0.43 0.74 2.23 5.18

Note: Belo Horizonte, MG, 2014. * Significance 5%, Mann-Whitney Test.

No significant intergroup differences in IL-6 distribution were recorded for good and poor grip strength or
between performance groups in the TUG (Table 5).

Table 5 - Grip Strength, TUG and IL-6 level

IL-6
Variables P-value*
N Means Stapd?rd 1° Quartile  2° Quartile  3° Quartile
deviation
Adequate 228 3.76 0.31 0.85 2.49 452
Grip Strength . 0.084
Insufficient 65 5.01 0.72 0.95 3.38 6.76
Adequate 166 3.86 0.35 0.79 2.69 5.41
TUG . 0.939
Insufficient 128 4.23 0.48 0.96 2.63 4.76

Note: Belo Horizonte, MG, 2014. * Significance 5%, Mann-Whitney Test.
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Discussion

This study aimed to assess the relationship between
serum levels of inflammatory mediators and functional
capacity in the elderly. A quantitative assessment
found no significant correlation between either of the
functional tests (TUG and GS) and the inflammatory
mediators (PCR and IL-6). However, a significant
relationship was observed in the distribution differences
between the good and poor GS performance groups and
CRP levels, that is, those who performed well in the GS
testhad higher circulating CRP levels. This variable was
qualitatively assessed after adjustment for BMI and age,
as defined by Fried etal. [22]. Dong et al. [6] also related
the grip strength test to BMI and sex. It is important to
note that, unlike the test used to measure IL-6, those
that quantify CRP are more accessible and widely used
in clinical practice. In light of these findings, increased
serum CRP levels should be investigated more carefully.

Our results are similar to those found in the literature.
Pereira et al. [19] studied 130 community-dwelling
elderly individuals and analyzed the cytokine IL-6, grip
strength and the timed up and go test. The authors found
a relationship between the functional tests applied,
with similar physical aptitude results, but there were
no significant correlations between the inflammatory
mediator and GS performance. Felicio et al. [9] studied
the association between IL-6 and GS in 221 community-
dwelling elderly and found no significant correlations.
In a study with 919 older adults aged 65 to 101 years,
Rantanen et al. [23] evaluated the relationship between
[L-6 and CRP and the GS test and observed a significant
correlation between participants with high inflammatory
mediator levels and those with low grip strength.

As observed in the present study, these findings can
be explained by the fact that the population consisted
of independent community-dwelling elderly with no
significant cognitive decline, which would result in
lower circulating inflammatory mediator levels and
better functionality indices. Another factor that may
have influenced the outcome is the cutoff point for
inflammatory mediators, which may not have reached
levels high enough to affect functional capacity. The
mean serum CRP and IL-6 levels recorded in the present
study were 4 mg/L and 3.8 pg/mL, respectively. There is
no consensus in the literature regarding the cutoff points
of mediators that predict adverse functional outcomes,
and data for Brazil are scarce and conflicting. Felicio et
al. [9, 10] reported that the functional changes caused
by inflammatory mediators occur at cell level before

reaching the peripheral muscle tissue and generating
damage such as limited mobility.

By contrast, other studies have shown found
significant correlations between inflammatory
mediators and functional capacity. In a study of 63
community-dwelling elderly, with an average age of
71.2 years, Pereira et al. [8] found an inverse correlation
between IL-6 levels and GS. Bautmans et al. [17] studied
a population of 274 older adults, with an average age
of 76.4 years, and observed that GS was significantly
related to IL-6 levels in men and that IL-6 was associated
with perceived fatigue in women. However, the level of
inflammatory mediators was not evident (CRP < 3 mg/1).
Ferrucci et al. [24] also demonstrated an association
between high levels of inflammatory cytokines and
reduced muscle strength, and the resulting functional
decline. In his thesis, Queiroz [13] described the
relationship between mediators, functionality and back
pain. In a recent study, Sousa et al. [19] analyzed 1,371
elderly individuals in an international study sample and
found that high CRP levels were related to poor grip
strength, although this significance disappears when
other covariates are adjusted.

In the present study, functional capacity was assessed
using the TUG and GS because, according to Camara et
al. [5], GS alone is not effective at satisfactorily predicting
impairment since strength does not incorporate all the
factors that define functional capacity, such as mobility,
balance and agility. Additionally, Lauretani et al. [25]
proposed that more than one test is needed to assess
functional capacity in older adults with secondary
sarcopenia. The author defined secondary sarcopenia
as a condition in which loss of muscle mass cannot
be explained solely by aging and physical inactivity,
but rather the coexistence of associated diseases. The
prevalence of comorbidities was high in our sample,
with 92.5% of participants suffering from some form
of acute or chronic disease. As such, they could be
categorized as having secondary sarcopenia and two
functional tests were therefore applied.

On the other hand, some authors indicate that
mediators increase with age, even without the presence
of associated comorbidities. This is a natural process
caused by immunosenescence and sarcopenia. According
to Ershler & Keller [26], this rise in IL-6 in healthy elderly
peopleis caused by the decline in sex steroids, typically IL-6
inhibitors, making increased IL-6 a physiological outcome.

In a study by Ferrucci et al. [24], increased IL-6
levels occurred due to the decline in anabolic stimulant,
reducing the synthesis of muscle proteins and leading
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to sarcopenia. Recent data indicate that IL-6 inhibits the
production of insulin-like growth factor 1, an anabolic
muscle stimulant. These findings reveal that high levels
of cytokines can contribute to sarcopenia. Pereira et
al. [8], Fougere et al. [7], Queiroz [13], and Bautmans
et al. [17] reported that medication, physical activity
levels, common diseases, nutrition, obesity, diabetes
and smoking can cause variations in mediator values
and directly affect sarcopenia. The mean BMI in
our population was 27.4, indicating a prevalence of
overweight individuals, although only 5.5% reported
they were smokers. Data on nutritional status, current
physical activity level and specific diseases were not
collected. The high number of elderly individuals
with comorbidities demonstrates that this population
probably uses several drugs. All these factors are related
to sarcopenia and circulating inflammatory mediators
and may have influenced the results.

Penninx et al. [12] demonstrated that the
relationship between low-grade inflammation in aging
and inflammatory cytokines becomes more significant
when different inflammatory mediators are assessed
because it increases the specificity of inflammation and
better predicts physical decline than high levels of single
markers. Two widely studied inflammatory mediators
related to the elderly and proinflammatory cytokines
were assessed in the present study.

Interleukin 6 (IL-6), known as the “geriatric
cytokine”, is the most frequently cited in the literature.
There is consistent scientific evidence demonstrating
that IL-6 is related to sarcopenia and persistent low-
grade inflammation in the elderly and their relationship
with limited mobility, disabilities, falls, morbidity and
mortality [7, 8, 12, 15, 16, 17, 19]. C-reactive protein
(CRP), an acute-phase protein, is also associated with
these processes and seems to have a strong relationship
with IL-6 [7, 17]. High levels of both are typical in
immunosenescence, sarcopenia, and inflammatory
conditions caused by chronic diseases [27].

The study population consisted of independent
elderly individuals, with 78% obtaining good results in
the GS test. By contrast, almost half (43.8%) performed
poorly in the TUG, indicating that strength may have
had little influence on TUG performance, and that other
aspects of functional capacity, such as those described
by Camara et al, might have affected the results. Camara
et al5 demonstrated that assessing functional capacity
based on the complexity of everyday actions should
include a variety of areas, such as gait, mobility, balance,
strength and quantitative analyses of movement.

According to the author, although this requires more
resources and makes large-scale application difficult,
it provides a comprehensive and effective assessment.

The fact that a majority of the sample were women,
who live longer and show higher levels of disability
[28], may have influenced the poor performance in the
TUG. Pereira et al. [8] and Felicio et al. [9, 10] found
that impaired functional capacity is more prevalent
in women. The author used all-female samples in his
research to prevent gender bias in relation to muscle
strength and health status and because woman
represent the largest portion of the elderly population.
By contrast, Dong et al. [6] found different losses in the
upper and lower limbs of women, who experience a
slower decline in muscle strength in the arms when
compared to the legs. This may have influenced the large
number of low TUG results and high levels of good GS
performance, as occurred in the present study.

The present study exhibits some limitations.
Information was not collected on disease severity,
nutritional status, physical activity level, medication,
stress levels, depression and pain, which may
have affected the findings. Patients with acute
inflammatory conditions were not excluded, which
may have influenced the inflammatory mediator
results. Additionally, the cross-sectional design made
it impossible to measure the long-term effects of the
increase in inflammatory mediators.

It is important to conduct an accurate clinical
assessment in order to study the functional changes that
occur during senescence with a view to creating more
targeted and efficient preventive measures and initiatives
to ensure better quality of life and lower levels of disability,
falls, morbidity and mortality in the elderly population.

Conclusion

No significant associations were found between
inflammatory mediators and functional capacity
assessed by the TUG testand grip strength in community-
dwelling elderly subjects; however, a significant
difference was observed between CRP distribution
and grip strength. This complex relationship should
be investigated in future studies.

More significant determinations of broader
correlation studies are needed in order to recommend
the investigation of inflammatory cytokines in clinical
assessment aimed at determining the risk of frailty in
the elderly, which remains controversial in the literature.
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