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Analysis of the association between hand grip strength and
functionality in community old people
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Abstract
Objective: To analyze the association between hand grip strength (HGS) and physical
ability tests by healthy, non-institutionalized old people. Method: This is a cross-sectional
research. The sample comprised 36 old people (66.6914.84 years), and they all responded
two questionaires, one containing a cognitive assessment and another to assess the
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level of physical activity, in addition to sociodemographic data and health conditions. Pomulation. Muscl
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The HGS was measured using the JAMAR hydraulic dynamometer, and the six-minute P
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walk test (6MWT) and the Timed Up and Go (TUG) test were carried out to assess d .
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the submaximal cardiorespiratory capacity during displacement and body mobility. Functional Performance
Results: The Pearson coefficient allowed to verify the weak and significant association vy, test.
between the HGS and the 6SMW'T (p=0.05) and TUG (p=0.027) variables. Conclusion: The
HGS showed a weak but significant correlation with the physical ability tests. Therefore,
it can be used when contextualized with other variables to assess the functionality in
old people in the community.
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Association between hand grip strength and functionality in old people

INTRODUCTION

The aging process is naturally followed by several
multifactorial and progressive changes. Among
these, there are not only physiological and metabolic
transformations, but also structural and functional
ones. The declines resulting from the aging process
as well as the dysfunctions and diseases prevalent
in this age group can compromise the functionality,
independence and quality of life of the old people'*.

The loss of muscle mass and consequently muscle
strength and power is the main responsible for the
deterioration in mobility and functionality of the
aging individual®*. Old people have decreased muscle
strength due to muscular, neurological, endocrine
or environmental mechanisms*®. The decline in
strength and mobility of the old person interferes
with the performance of essential activities for
functional performance, such as walking, sitting,

standing up, climbing stairs, among others"*.

The hand grip strength (HGS) has been used as
a general indicator of muscle strength and power
in clinical practice®’. In addition, the assessment
of HGS is used as an indicator of global strength®’
and functionality™®. However, not all studies have
been able to demonstrate the existence of significant
correlations between HGS and physical capacity''.
There are several ways to assess the physical capacity
of old people, often by inference, as it is known
that the worse the health status, the greater the
negative impact on mobility, the ability to carry
out a submaximal task, and the independence of
the old person'*".

Muscle groups that are essential to support body
weight such as trunk and lower limb stabilizing
muscles are usually used to perform functional
tests'". Performance is due to the ability to generate
strength in a given test time (slow contraction fibers
type I), whereas the HGS assesses the peak muscle
strength of the upper groups (fast contraction fibers
type II) that are less resistant to fatigue'>"”. In general,
physical ability tests involve tasks requiring postural,
mobility, and displacement transfer'"!>!+16,

There are still gaps in the relation between
HGS and the functionality of the old person'®'.
There are physiological factors related to the aging
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process concomitant to reduced strength and motor
control, such as proprioceptive alterations in the
sensory receptors, neuromuscular and vestibular
function, and visual acuity, which directly affect
mobility, gait performance, and postural control'>".
The applicability of HGS as a unique indicator for
assessing the physical capacity in people over 60
years old is questionable. The present study aimed
to analyze the correlation between HGS and the
physical ability tests in healthy old people in the
community.

METHOD

This is an observational study with a cross-
sectional design approved by the Research Ethics
Committee of Universidade Federal de Ciéncias da
Sadde de Porto Alegre under the protocol number
2,137,840/2017. The present study integrates a larger
research on the subject of functionality of old people
developed at the institution by the Study Group in
Rehabilitation (GEReab).

The sample was calculated using the WinPepi
software havig the study by Merchant, et al. 2016"
as a reference, considering a standard deviation
of 5.93kg for hand grip strength, and adopting an
acceptable difference of 2kg; confidence level of 95%,
and significance level set at 5% (p=0.05). Therefore,
the number of old people should be at least 37.

The individuals were recruited by social media
(Facebook and Instagram), and local publicity actions
with flyer distribution (distributed in parks in the
city of Porto Alegre, RS, Brazil) and billboards (in
the surroundings of the most central area of the
City, close to the University). Individuals aged 60
years or over were included. Healthy individuals
who had autonomy and independence, and with
controlled chronic diseases and physical symptoms
were considered for the inclusion criteria'”. Old
people in the postoperative period of any nature, with
physical or mental diseases or deficits characterizing
a process of pathological aging that prevented the
tests were excluded.

The sociodemographic and clinical variables of
interest were gender, age, weight and height, body
mass index, education, health problems, medication
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use, occupational and social activities, and physical
exercise. The Mini Mental State Examination
(MMSE)" was applied for to assess the cognition
of the old people, with the following cutoff points
being used: 18 points for illiterates, 21 for those
with education between one and three years, 24
for individuals between four and seven years of
formal education, and 26 for people with more
than seven years of education. To assess the level
of physical activity, the International Physical
Activity Questionnaire (IPAQ)Y, short form, was
applied. This version presents seven questions
whose information estimates the time spent per
week in different domains of physical activity, such
as work, means of transportation, domestic activities,
recreation, sport or leisure, and time spent sitting,
The final classification determines individuals as
sedentary, irregularly active, active, and very active™.

To ensure the quality of the assessment protocol,
the researchers responsible for data collection were
properly trained. Both the initial interview and
the protocol for test application to the individuals
included in the research took place at the Physical
Therapy Laboratory of Universidade Federal de
Ciéncias da Satude de Porto Alegre from January
2018 to July 2019. The hand grip strength test and
functional tests were applied on the same day.
The individuals participating in the research were
informed about the procedures and signed the
Informed Consent Form (ICF).

Hand grip strength (HGS)

A JAMAR portable hydraulic dynamometer?'
was used to measure the hand grip strength. The
individual was measured sitting on a chair with a
backrest and no armrests. The shoulder of the limb
tested was adducted and in neutral rotation, elbow
flexed at 90 degrees, forearm in neutral position,
and wrist between 0 and 30 degrees of extension
and between 0 to 15 degrees of ulnar deviation®*'2,
There was a demonstration of how the test should be
performed for the participants to be familiarized with
the equipment, then there was a simulation. During
the test, there was encouragement by standardized
verbal commands. Participants were instructed to
contract to the maximum using their dominant
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hand®**. They wete measured three times, and the
best performance among the three attempts was
the reference®??. There was a rest interval of 30
seconds after each attempt®**. Some factors can
hinder the establishment of normative values of
HGS, among which can be mentioned gender, age,
dominance, time of assessment, body position, and

anthropometric characteristics®**.

Six-minute walk test (6MWT)

It measures the maximum distance covered
in the 6-minute period, and is commonly used to
assess submaximal cardiorespiratory capacity during
activities requiring displacement'. The test was
applied as recommended by the American Thoracic
Society®; briefly: the subjects were instructed to
walk from side to side in a 30-meter long hall for
a period of 6 minutes, being instructed to walk
as fast as possible, but without running. Before
starting the test, blood pressure (BP), peripheral
oxygen saturation (SpO2), Borg scale, heart rate
(HR), and respiratory rate (RR) were measured.
The variables were measured again after the end of
the test. The evaluator walked throughout the test
a little behind the individual who was monitored
throughout the period by the oximeter. During the
test, all participants were verbally encouraged in a
pre-established manner every one minute. Anyone
feeling tired could slow down the pace or even stop,
if necessary, but the timer was not stopped during
rest. After 6 minutes, the individual was instructed
to stop, and the distance traveled on the last lap
was measured.

Timed Up and Go (TUG) Test

It indicates the functional mobility, the
performance of which is related to the gait,
postural and direction changes during the walk,
being evaluated throughout the time spent on the
test'>!*. For the test, a chair with a backrest was
positioned, and the individual was asked to get
up from the chair without hand support, cover a
distance of 3 meters, turn around, and return to
sit on the chair again. During the test, the timer
was started when the participant got up from the
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chair, and interrupted when their back toutched
the backrest. TUG time was measured in seconds
(s). Each participant could practice beforewards to

become familiar with the task?*.

Quantitative variables were expressed as mean T
standard deviation. Initially, the Shapiro-Wilk test
was carried out to verify the normality of the data,
which was confirmed (p>0.05). The descriptions of
the qualitative variables were expressed in absolute
and relative frequencies. Pearson’s correlation

coefficient was used to verify the correlation between
the HGS and the 6MWT and TUG physical ability

tests. To compare the other variables of the tests,
the Student’s t test was used for dependent samples.
The level of significance adopted was p=0.05.

RESULTS

Table 1 lists the characteristics of the sample
studied. All survey participants declared to be
retired or pensioners; of these, 21 (58.33%) reported
having another occupation, and 3 (8.33%) informal
work. The 26 (72.22%) old people participating in
social activities reported having mostly religious
commitments and participation in craft groups.

Table 1. Characterization of the sample of 36 healthy old people. Porto Alegre, RS, 2019.

Quantitative variables Mean and SD+
Age (years) 00,69 (+ 4,84)
Height (m) 1,6 (£ 0,08)
Weight (kg) 76,85 (+ 14,4)
BMI (Kg/m? 29,9 (£ 5,20)
Years of education 15,21 (£ 3,7)
MMSE 24 (*9)
Qualitative variables n (%)
Gender

Female 30 (83,33)
Male 6 (16,67)
Activities

Occupation 21 (58,33)
Informal employment 3 (8,33)
Social activities 26 (72,22)
Leisure activities 9 (25,00)
Physical exercise

Takes walks 7 (19,44)
Lifts weight 1(2,78)
IPAQ classification

Very Active 2 (5,55)
Active 3(8,33)
Irregularly active A 10 (27,78)
Irregularly active B 17 (47,22)
Sedentary 4 (11,11)

Many quantitative variables were expressed as Mean = mean and SD = standard deviation. Qualitative variables expressed in n = absolute
frequency and % = relative frequency. BMI = Body Mass Index; MMSE = Mini Mental State Examination; IPAQ = International Physical

Activity Questionnaire.
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The results for the tests are shown in Table 2.
All old people participating in the survey were
able to complete the physical ability tests without
interruption. Table 3 shows the variables analyzed
in the 6MWT pre and post test, and the scores show
that there was an adequate response to exercise.

Table 4 shows the correlation between the HGS
and the results of the 6CMWT (distance covered in
meters) and in the TUG (travel time in seconds). The
results of Pearson’s coefficient revealed the existence
of a weak but significant correlation between HGS
and functionality measured in the physical ability tests.

Table 2. Results of the Hand grip strength and Physical ability tests. Porto Alegre, RS, 2019.

Tests

Mean and SD*

Hand grip strength (kgf)
Six-minute Walk Test (m)
Timed Up and Go (s)

30,22 (& 8,36)
455,17 (£ 90,41)
6,89 (+ 1,6)

Mean = arithmetic mean, and SD = standard deviation.

Table 3. Variables of the 6-minute walk test in the pre and post test moments. Porto Alegre, RS, 2019.

Variables Pre-test Post-test x4
Mean and SD=* Mean and SD*

SpO2 (%) 97 (= 1,84) 97,68 (+ 1,20) 0,010

Heart rate (bpm) 7715 (& 10,68) 82,5 (£ 10,62) 0,004

SBP (mmHg) 131,88 (£ 16,71) 140,35 (£ 19,79) 0,003

DBP (mmHg) 77,5 (£ 9,77) 82,18 (+ 10,01) 0,003

RF (itpm) 17,5 (£ 2,69) 20,56 (£ 3,26) 0,000

SpO2 = Oxygen saturation; HR = heart rate; SBP = systolic blood pressure; DBP = diastolic blood pressure; RF = respiratory frequency;

*Student’s t test for paired samples; p= level of significance.

Table 4. Correlation between hand grip strength and physical ability tests in 36 old people. Porto Alegre, RS, 2019.

Pearson's Correlation Test

Hand grip strength

t YA
Six-minute Walk Test 0,324 0,05
Timed Up and Go -0,385 0,027

r = Pearson’s correlation; p = level of significance.

DISCUSSION

By analyzing the results of the present study, we
can see that the HGS measure can be associated with
the functional physical capacity of the old person in
the community. Other studies have already shown
positive associations between HGS and functional
tasks. In their study, Geraldes et al."” show a moderate
correlation between HGS and performance in motor

tasks. This association proved to be stronger with
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the set of tests than with each one taken in isolation.
This result is probably due to the study also presents
function tests with fine motor skills such as taking
and putting the key in a lock and taking and replacing
alamp in a nozzle, in addition to the physical ability
tests such as TUG and the gait speed test, which also
require some skills and strength of the upper limb.

Similarly, Oliveira et al.” showed in their study
that the HGS serves as an indicator of functionality
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related to ADL’s and IADL’s. The results were
obtained with the use of the Barthel Index and the
Lawton and Brody Scale, which classify the activities
carried out by the old people according to a score.
Many of the motor activities present on the scales
such as feeding, locomotion, personal hygiene,
administration of social, economic and self-care
functions are verified by means of interviews or
simple tests of functional performance within the
usual environment where the old person lives.

In scientific research and clinical practice, HGS
and leg extension strength (isokinetic dynamometer)
seem to be adequate for the global tracking of muscle
weakness in the old people'®*. However, there is a
differential decline in the motor units between static
and dynamic muscle fibers, and asymmetric loss of
muscle trophism with muscular atrophy of the lower
limb exceeding the upper limb'*. In addition, some
conditions prevalent in the old people such as pain
complaints, biomechanical alterations, neuropathies,
deformities, among others, can also influence the
results obtained with dynamometry'.

Felicio, et al.!' observed that the HGS did not
show any correlation between the variables assessed
by the isokinetic dynamometer - considered the gold
standard - in assessing muscle strength, showing that
HGS should not be used indiscriminately since other
factors must also be taken into account regarding
the use of HGS as a representative measure of
functionality.

On the other hand, in the study by Alonso et
al.!%, the lowest HGS was correlated with the worst
performance of mobility and dynamic postural
balance in the TUG, and significantly correlated
with muscle strength in the lower limbs, suggesting
that the HGS could be used as a substitute indicator
of global muscle strength for screening among
older women.

Muscle strength is not the only determinant
decline in functionality. According to the World
report on aging and health, 2015”7, functionality is
also characterized by intrinsic factors refering to the
physical and mental characteristics that the individual
develops during the course of their life, and this is
influenced in turn by extrinsic factors determined by
the context of life in which the old person is inserted,
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and built through personal relationships, attitudes,
values, systems, and health and social policies reflecting

as positive or negative factors in their functionality.

Regarding the characteristics of the sample, only 3
(8.33%) old people were classified as physically active,
and 2 (5.55%) as very active. According to Lenardt
et al. 2, men and women over 60 with a lower level
of physical activity also have less muscle mass, and
consequently a higher prevalence of physical disability.
In this sense, Martin et al.”” argue that physical
inactivity can contribute to the functional loss of
the old people due to the physiological alteration
of muscle mass and strength, thus decreasing the

physical performance and fitness.

The present study with healthy old people
compared to cutoff points already established in the
literature showed that the mean values of HGS 30.22
Kgf (+8.36) and physical ability tests 6MWT 455.17m
(#90.41) and TUG 6.89s (£1.6) were considered
relatively high for this population®*. This is probably
due to the significant number of old people in the
study participating in social activities - 26 (72.22%)
- and having some occupation - 21 (58.33%) -, which
can indirectly predict greater physical capacity, thus
increasing the HGS and test performance. Exercising
in a systematic way contributes positively to higher
levels of HGS"* and physical fitness®*. However,
an active behavior in other domains and activities,
even if not structured but performed spontaneously
during the day especially at leisure, can positively

influence in the same way™.

Exploring a tool of easy and quick applicability by
health professionals for tracking the functionality of
the old person is relevant. The present study excelled
for its methodological rigor, quality of description,
and application of the tests, as well as the selection
and inclusion criteria in the research and collection
of information to characterize the sample. However,
a possible limitation must be considered: the fact
that women correspond to almost the entire sample.
This confirms the Brazilian demographic pattern
in which the absolute number of women over 60
years old is greater than that of men®. HGS values
are significantly higher among men, whereas the
decline over the years does not occur homogeneously

between genders, being greater in men than in
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women™®. Thus, studies with more homogeneous

samples and stratification by gender are suggested.

CONCLUSION

The hand grip strength presented a weak but
significant correlation with the physical ability tests.
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