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ABSTRACT

Introduction: The elderly population is usually accompanied by a natural decline in organic systems, chronic-degenerative
conditions and greater functional disability. All of this can be caused by or can cause loss of muscle mass and strength,
decreased balance, proprioception and mobility, resulting in dependence, falls, hospitalizations, institutionalizations and
death. Gait can be compromised by an isolated factor or several factors that add up, and can influence gait speed deficiencies
such as: balance, osteoarthrosis, osteoporosis, sarcopenia and weakness. It can also be influenced by personal factors such as:
body mass index and level of physical activity.

Objective: To evaluate the predictors of gait speed in elderly living in community.

Method: Cross-sectional study, carried out with 91 elderlies with independent gait, residents of the community, who were
assessed through BMI, balance test, gait speedtest, chair support test - through the Short Physical Performance Battery
(SPPB).

Results: The variables “practice of physical activity” and “strength of lower limbs” showed correlation and were included in
the regression analysis, as potential predictors of gait speed. Static balance and BMI showed no correlation with walking
speed.

Conclusion: The present study pointed out lower limb strength and physical activity showed correlation with gait speed in
active elderly in the Community.
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INTRODUCTION promoting gait changes. Gait is a complex motor skill,
consisting of a sequence of alternate movements of the lower
limbs that generate body movement being an important
factor in maintaining independence in basic daily activities
[6]. However, this task can change with senescence, as
various organs and systems of the body responsible for
motor control are affected, gait disturbances can lead the
elderly to be more prone to the aforementioned factors, such
as loss of strength and balance, impairment of ability to walk

Population aging 1is an irreversible and universal
phenomenon, to which countries try to adapt [1]. In Brazil,
according to data from the Brazilian Institute of Geography
and Statistics, the number of elderly people in 2017
surpassed the mark of 30.2 million, with women
representing 56%. In addition to this significant increase,
this emerging population is accompanied by a natural
decline of organic systems, several chronic-degenerative
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and falls [7-10]. According to epidemiological evidence it is
reported that a decline in the level of physical activity with
increasing chronological age, making sedentary lifestyle a
risk factor for morbidity and mortality during the senescence
process [11,12]. The practice of regular physical activity
influences the maintenance of normal bone activities [13]
and has been beneficially associated with the preservation of
functionality, reducing the effects caused by aging [6].
Elderly people with Body Mass Index (BMI) above 30
kg/m2 (obesity) are 60% more likely to suffer a decrease in
physical capacity when compared to their eutrophic peers
[14,15]. In addition to strength, in performing most daily
activities, balance is needed, which is characterized by the
maintenance of the force center within the base of support;
when there is displacement of the force center and the body
is not able to correct it in a timely manner, there is postural
instability [16-18]. Body imbalance can cause changes in
gait pattern, such as reduced speed and step length,
increasing the risk of falls [19]. Several studies have shown
a relationship between low gait speed (MV) and loss of
functionality [20-24]. According to Perera [25] the
evaluation of MV is considered by gerontologists an
important indicator of the functionality of the elderly due to
its ability to point out adverse events such as functional
limitations, frailty, loss of independence, hospitalizations,
traumas, fractures, psychological disorders and death.
According to Ferrucci [26] adequate interventions can
improve the difficulty of walking and delay the
pathophysiological process that led to physical disability.
There are studies in the literature correlating gait speed in
the elderly [27-32] however, there is no study with all the
aforementioned predictors that influence the gait speed of
the elderly, including not only disability measures such as
balance, lower limb strength, but also personal factors such
as BMI and level of physical activity. The acquisition of
such data would provide evidence about possible risks of
declining functional capacity, making it possible to design
preventive approaches and intervention programs with more
precision, aiming at improving quality of life, reducing
functional dependence and even death. Thus, the aim of this
study was to evaluate the predictors (BMI, lower limb
strength, balance and physical activity) of gait speed in the
elderly.

METHODS
Study design

This is an observational, cross-sectional study, approved by
the Research Ethics Committee of FUNCESI on June 14,
2019, number 13923919.6.0000.5110. 2.2 Sample The
present study was carried out with elderly people living in
the city of Itabira in Minas Gerais, who sought the
Physiotherapy service through the Rehabilitation Center.
Men and women aged 60 years or over, residents of the
community and those who walked independently were
included. Exclusion criteria were: elderly affected by
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disabling musculoskeletal conditions; presence of any type
of bleeding; amputees and with motor, visual or auditory
sequelae that make it impossible to carry out the tests.
Participants were previously instructed by telephone.

Data Collection
Data collection for this research was in two parts:

1) through the database from Magalhdes [33] - 65 elderly
people accessed in 2019;

2) with 26 elderly people accessed at the physiotherapy
clinic in 2020. Two blinded researchers (A and B)
collected the study information. After signing the
Informed Consent Form, the participants were submitted
to personal and anthropometric information collection,
in addition to clinical measurements (APPENDIXES A
and B), to investigate the possible predictors of gait
speed: BMI, lower limb strength, balance and physical
activity. Data from the same outcomes and the same test
collected.

Procedures

After signing the consent form and initial data collection, the
possible predictors of gait speed were evaluated by the
examiners. The initial interview collected data such as BMI
and physical activity. Lower limb strength, balance and gait
speed were assessed using the Short Physical Performance
Battery (SPPB) test. For the balance test, participants were
instructed to remain standing in three positions with
progressive reduction of the support base, for 10 seconds in
each position, side-by-side, semi-tandem stand, tandem
stand, respectively. In the gait speed test, the elderly was
instructed to walk at a usual pace, at a distance of three
meters. To assess the strength of the lower limbs (LL) using
the chair support test, the participants were instructed to sit
and stand up five consecutive times, without the aid of the
upper limbs (arms flexed in front of the chest) [34]. To
obtain the SPPB score, the values of the balance test, gait
speed and the chair support test were used. The test is given
a differentiated score from zero to four, according to the
time of each task, if it is impossible to perform any of them,
the score is zero. The score, therefore, ranges from zero to
12, determining as dependent / worst performance or good
performance, respectively [34]. For the timing of the tests,
the digital Chronobiomodel SW2018 chronometer was used.

Sample calculation

The sample size calculation was based on the correlation
coefficients between the variables, found in a pilot study
with 20 individuals. Considering an alpha of 0.05, a power
of 0.80 and assuming the lowest coefficient found in the
pilot (p=0.30), between physical activity level and gait
speed, the required sample would be 90 individuals [35].
This sample size is also sufficient for the regression analysis,
considering the possible inclusion of four independent
variables (BMI, lower limb strength, balance and physical
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activity), since the formula used for this calculation would
be n=10 (k + 1), where k is the number of possible predictor
variables to be included [36].

Statistical analysis

Descriptive analysis and normality tests (Kolmogorov-
Smirnov) were calculated for all measures. Pearson's
correlation coefficient was used to explore the relationships
between gait speed and BMI and lower limb strength.
Spearman's correlation coefficient was used to explore the
relationships between gait speed and balance and physical
activity. The strength of the correlations was classified as
low (<0.30), moderate (0.30 to 0.50) or strong (>0.50) [37].
Step-wise multiple linear regression analysis was used to
show which independent variables would be able to explain
gait speed. This analysis uses specific statistical criteria to
maintain or eliminate outcomes that explain the dependent
variables. All analyzes were performed using the SPSS 17.0
statistical package for Windows, with a significance level of
5%.

RESULTS
Characteristics of participants

The sample consisted of 91 individuals. The age of the
individuals ranged between 60 and 89 years, with a mean of
68 years and standard deviation of 7.12. Of the total, 65
patients (71.43%) were female; 7 (7.69%) were alcoholics
and 6 (6.59%) were smokers. The pathologies reported by
the participants through the anamnesis or exams were
Osteoporosis 17 (18.69%), Systemic Arterial Hypertension
(SAH) 67 (73.62%), Osteoarthrosis (AO) 27 (29.67%),
Diabetes Mellitus (DM) 27 (29.67%), Dyslipidemia 35
(38.46%). The number of medications used per day ranged
from O to 13 units, with an average of 4.10. The summarized
data are shown in Table 1.

Correlation between walking speed and BMI and lower
limb strength

There was no correlation between BMI and gait speed
(p>0.05). The correlation between gait speed and lower limb
strength was significant, negative (inversely proportional)
and of moderate magnitude (r=-0.45; p<0.01), suggesting
that the longer the time spent to perform the sit and stand
test, lower walking speed (Table 2).

Correlation between gait speed and balance and physical
activity

There was no correlation between gait speed and balance
(p>0.05). The correlation between gait speed and physical
activity practice was significant, positive (proportional) and
of low magnitude (p=0.27; p<0.01), suggesting that
individuals who practice physical activity have greater speed
of gait (Table 3).

The variables included in the regression analysis, as
potential predictors of gait speed, were physical activity
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practice and lower limb strength, variables that achieved a
significant correlation. After the analysis, only the lower
limb muscle strength remained in the model, being able to
explain 20% (p<0.001) of the variation in gait speed (Table
4).

Table 1. Characteristics of participants.

Variable N=91
Gender, female, n (%) 65 (71,43%)
Age (years), mean (SD) - range 68 (7,12) - 60 and 89
Osteoporosis, n (%) 17 (18,69%)
SAH, n (%) 67 (73,62%)

Osteoarthrosis, n (%) 27 (29,67%)

Diabetes, n (%) 27 (29,67%)
Dyslipidemia, n (%) 35 (38,46%)
BMI

19 to 24.9 - Ideal weight, n (%)
25 t0 29.9 - Overweight, n (%)

33 (36,26%)
32 (35,16%)

30 to 34.9 - Obesity, n (%) 26 (28,57%)
Gait speed, mean (SD) 4,11 (1,61)
Sit and stand test, mean (SD) 13,6 (5,03)

Balance test

4 points 65 (71,42%)
3 points 13 (14,28%)
2 points 11 (12,08%)
1 point 1 (1,09%)
0 1 (1,09%)

Source: Survey data

Table 2. Pearson's correlation coefficient between gait speed
and BMI and lower limb strength (n=91).

BMI LL strength
r=-0,02 r=-0,45
Gait speed
p=0,88 p<0,001

Source: Survey data

Table 3. Spearman's correlation coefficient between gait
speed and balance and physical activity practice (n=91).

Balance Physical activity practice
p=0,07 p=0,27

Gait speed
p=0,52 p=0,01

Source: Survey data
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Table 4. Regression analysis in relation to potential
predictors of walking speed.

Model B (SD) B R’
Gait speed

Constant 0,95 (0,08) - -
LL strength  -0,02 (0,01) -0,45 0,20

Source: Survey data
DISCUSSION

This study aimed to evaluate and establish the predictors of
gait speed in the elderly, evaluating a possible correlation
between BMI, physical activity, lower limb muscle strength
and balance. As in two other Brazilian surveys on
sarcopenia, most participants were women; the rate of
women ranged between 70 and 95% [24,38] taking into
account that women take more care of themselves, go more
to the doctor, are always concerned about their health, while
men do not always seek help and have less healthy lifestyle
habits than women [38]. Moreover, females are more likely
to become sarcopenic. The results showed significant
correlations between gait speed and lower limb strength,
suggesting that the lower the muscle strength, the longer the
time spent to cover a distance of 3 meters. Many years befor,
Buchne [39], in a study carried out with 409 elderly people,
reported a significant correlation between lower limb
strength and gait speed. Sowers et al. in their observational
study, correlated for the first time the decrease in lean mass
common to aging with lower limb strength and gait speed.
Since then, other authors have confirmed the statement that
strength training improves speed and gait stability in the
elderly, among them, the work of Garcia et al. Carried out
with 81 elderly Brazilians and who used the isokinetic
dynamometer to assess the muscle strength of the lower
limbs. In Moreira, Perez and Lourengo’s study, data from
745 elderly Brazilians were analyzed and a relationship was
found between sarcopenia with advanced age, caucasian
race, single marital status, low income and the presence of
comorbidities. The population of the present study was much
smaller, but with similar characteristics and, therefore, it
would be valid to measure the percentage of sarcopenic
elderly. From what has been seen in recent publications, the
gold standard for early diagnosis of sarcopenia is computed
tomography [40] while it is difficult to access for a large part
of the population, other tests continue to be the most
accessible options used in clinical practice. The present
study also demonstrated that the practice of physical activity
has a significant correlation between gait speed, suggesting
that individuals who practice physical activity have greater
gait speed. According to Santos [41] in one of their studies,
they identified a statistically significant difference in gait
speed in the groups that performed physical activity [41].
These data corroborate other studies that also identified the
change in speed, amplitude variation, direction and different
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environments with the practice of exercises [42]. In the
research by Matsudo and Neto it was evident that the
practice of regular physical exercise reduces the risk of falls,
increases muscle strength in the lower limbs and spine,
improves motor synergy and postural reactions, improves
speed of gait, mobility and flexibility. Finally, a meta-
analysis carried out by Busk with 8 clinical trials
demonstrated that external electrical stimulation combined
with activity improves functional motor ability and gait
speed in patients who have experienced stroke within the last
6 months. Such findings demonstrate possible fields of
action of the rehabilitation professional in geronthology,
both in prevention and treatment. Regarding the nutritional
status of the elderly, the results showed that 35.16% were
overweight and 28.57% were obese, totaling 63.73% of
individuals with a high percentage of body fat. It is known
that adipose tissue peaks occur between 60 and 70 years of
age, and that this nutritional transition is associated with
changes in eating behavior and a reduction in the degree of
physical activity of individuals in this age group [43]. When
this body composition undergoes changes, the functional
decline tends to worsen, certainly due to the decrease in fat-
free mass and the increase in fat mass. Regarding BMI, no
significant correlation was found with gait speed. However,
for some authors, the body composition of the elderly has
been considered as one of the components of physical fitness
such as flexibility, balance, muscle strength and aerobic
endurance. It is believed that the choice of calculating BMI,
weight for height, is not the best way to assess body
composition, as it does not reveal the reality of the
individual's health, healthy weight, lean mass and muscles,
which may erroneously sort it out. One criticism is that there
was no assessment of grip strength and Bioimpedance (BIA)
of the 26 elderly people evaluated in 2020, therefore, these
data could not be evaluated in the total sample. If included in
the regression analysis, perhaps the findings would be more
significant, given that they are important tools for
identifying sarcopenia Thus, further studies are suggested,
using more reliable calculations such as BIA, skinfolds and
densitometry. According to Heyward, Stolarczyk skinfold
measurement is widely used to estimate the amount of body
fat due to its ease of use, good accuracy and low cost
compared to other techniques. BIA is a non-invasive,
inexpensive, portable and fast method used to measure body
composition, based on the relationship between the volume
of a conductor and its electrical resistance [44]. The
variables mentioned above, such as old age, sedentary
lifestyle, high blood pressure and obesity, lead us to a
common deniminator: type 2 diabetes mellitus (t2DM).
Identified in almost 30% of this sample, it is one of the main
health problems worldwide. Pechman's study compared
diabetic patients with controls and found, in diabetics, lower
grip strength, higher rates of sarcopenia and osteoposis.
Such data alert us to the need for early assessment in this
type of patient [45]. According to Mesinovic, Zengin,
Courten, Ebelin, Scott there are numerous links between
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T2DM and sarcopenia, such as insulin resistance,
inflammation, increased oxidative stress and vascular
complications. These factors may affect various components
of muscle health and the existence of one condition may
increase the risk of developing the other. This is what they
called a bidirectional relationship. No significant correlation
was found with gait speed and static balance, and this can be
explained by the type of test used (with a ceiling effect and a
result on a classification scale and not on time). It is known
that decreased balance causes postural changes, especially in
the sagittal plane, as a strategy to keep the center of mass
within the limits of the body's base of support, such changes
cause a decrease in gait speed [46]. Santos [41] show that
older adults with lower balance scores on the Berg scale had
lower gait speed, correlating body balance with gait speed. It
is believed that the choice of the sample composed of elderly
people from the community, able to seek health care and
who were willing to go to the clinic where the data for this
study were chosen, directly interfered in the results
regarding balance. Thus, the active lifestyle positively
interfered in the postural stability conditions of the elderly
participants. Thus, it is suggested that further studies be
carried out, with different elderly populations, comparing
muscle mass and static balance. Mariana [47] state that for
muscle strength it is essential to maintain balance. Hauser et
al in a study carried out with elderly people who, as well as
this one evaluated the strength of the lower limbs, also
statistically confirmed the correlation between balance and
muscle strength. In this context, the study by Santos [41]
showed that elderly people assessed with lower balance by
the Berg scale had lower gait speed. As well as the
application of dynamic and functional balance tests such as
Berg Balance Scale (EEB), Up and Go Test (TUG), Barthel
Mobility Scale, Tinetti Balance Scale could be a differential
in the result [10,41]. According to Ribeiro, Pereira 2005,
these assessment instruments show excellent reliability and
this scale has excellent test and retest objectivity (ICC=0.98)
[48,49]. Structural and functional changes resulting from
aging, such as strength and gait speed, proven in this study,
lead to changes in activities and social participation and are
perceived by the elderly [28,50]. Sitting and getting up from
seats, carrying objects, walking at a safe speed, climbing and
descending stairs are vital activities for the health and
independence of the elderly [50,51]. In this context, one of
the limitations of this study was the failure to investigate
how much these changes interfere in important functional
activities specific to each individual. One of the ways to
carry out this assessment would be the use of questionnaires
on activities of daily living (ADL) and instrumental
activities of daily living (IADL), such as the Katz, Lawton
or Pfeffer questionnaires, which are accessible, easy to apply
and allow tracking rapid decline in functionality in various
populations [5,52]. The association of vascular and
metabolic comorbidities should also be further explored, as
they contribute to the loss of muscle mass and strength The
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main positive point of the present study is the realization of a
quick and easily applied assessment in clinical practice.

CONCLUSION

The present study showed that lower limb strength and
physical activity were correlated with gait speed, but not
significantly correlated with balance and BMI. New studies,
with a broader population and more specific tests, are
needed to clarify the behavior of BMI and Balance when
compared to gait speed linked to senescence.
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