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Hand grip strength in the elderly with upper limbs pain*

Forca de preensédo palmar em idosos com dor nos membros superiores
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ABSTRACT

BACKGROUND AND OBJECTIVES: Hand grip strength
is extremely important to perform daily life activities, such as
holding objects, using a handrail or bus supports, carry out do-
mestic tasks, self-care activities, that is, to maintain functional-
ity and independence. This study aimed at evaluating hand grip
strength of elderly people with pain in upper limbs.
METHODS: The sample was made up of 119 elderly who
were divided by gender, being 19 males and 100 females. Gen-
eral mean age was 67.93 years, mean age of males was 67.58
years and mean age of females was 68 years. The elderly were
submitted to evaluation with Kratos’ dynamometer.
RESULTS: All studied individuals are right-handed and there
is a higher prevalence of females. When hand grip strength was
compared among genders with no pain, there has been stronger
right hand strength and when it was compared between gen-
ders with pain, this has influenced the strength of both hands,
being muscle strength stronger in males.

CONCLUSION: After analyzing sample results, it was ob-
served that pain has influenced hand grip strength being that
male elderly people had stronger muscle strength as compared
to females.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A for¢a de preensio da
mio ¢ de extrema importincia na realizagio das atividades de
vida didria, tais como segurar objetos, utilizar um corrimao ou
apoios em 6nibus, realizar trabalhos domésticos, atividades de
autocuidado, enfim, manter a funcionalidade e independéncia.
O objetivo deste estudo foi avaliar a forca de preensio palmar
de idosos que apresentam dor em membros superiores.
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METODOS: A amostra foi composta por 119 idosos, que
foram divididos por género, sendo 19 homens e 100 mulheres.
A média de idade geral foi de 67,93 anos, a média de idade
entre os homens foi de 67,58 anos e entre as mulheres foi de
68 anos. Os idosos foram submetidos a uma avalia¢io com o
dinamémetro Kratos'.

RESULTADOS: Todos os individuos do estudo sio destros e
hd uma maior prevaléncia de mulheres. Quando é comparada a
forca de preensao palmar entre os géneros sem dor, houve uma
maior forca da mao direita e, quando se comparou entres os
géneros com dor, esta influenciou na for¢a de ambas as maos,
sendo a for¢a muscular dos homens superior.

CONCLUSAO: Depois da andlise dos resultados da amostra
estudada, observou-se que a dor influenciou a for¢a de preensao
palmar, sendo que os idosos do género masculino apresentaram
maior for¢a muscular quando comparados ao género feminino.
Descritores: Dor, Forca da mao, Forca muscular, Idoso.

INTRODUCTION

Individuals who have completed 60 years of age are considered
elderly in Brazil (Law 10741/2003). Hand grip strength is ex-
tremely important to carry out daily activities, such as holding
objects, using a handrail or bus supports, carrying out domestic
tasks, self-care activities, that is, maintaining different daily ac-
tivities with autonomy. Studies have identified that hand grip
strength has a curvilinear relationship with age'.

Traditionally, HGS tests have been used in rehabilitation to
evaluate physical fitness of upper limbs (UULL), by measuring
the strength of hand and forearm muscles of patients with dif-
ferent upper extremity disorders induced by rheumatoid arthri-
tis, carpal tunnel syndrome, lateral epicondylitis, stroke, trau-
matic injuries and neuromuscular diseases. HGS measured by
dynamometry has good correlation with UULL functional lev-
el and general health status, being widely used to select thera-
peutic procedures and for functional rehabilitation follow-up?.
Muscle strength in the elderly is a current theme for several
studies since it is a major item for their survival and indepen-
dence for daily activities. There are different measurement
methods, as mentioned by Rantanen et al.?, which may mea-
sure maximum hand grip strength, knee and trunk extension
strength.

Valid and reliable HGS evaluation is used to compare the effec-
tiveness of several procedures, to define treatment goals and to
evaluate patients’ functionality. The tool used to evaluate hand
grip is the dynamometer, which measures hand grip strength
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of individuals. In addition to checking hand and upper limbs
strength, HGS may be used as indicator of general strength
status, thus being used for fitness tests. It also provides a func-
tional integrity index of the upper extremity’.

Some studies have tried to determine normative values for HG
performance; however different collection protocols and tools
make difficult the generalization of results. In addition, other
factors may impair the establishment of universally accepted
normative values. Among them there are: gender, age, domi-
nance, evaluation time, body positioning and anthropometric
characteristics.

Last, but not least, the adjustment of the size of the handhold
used on the hand grip dynamometer is also largely discussed
in the literature and it seems that there is the need to adjust
the equipment for different hand sizes. Anyway, effort sincerity
may depend on several aspects, such as psychological (moti-
vation), the understanding of patients about the meaning of
the test, and pain (discomfort caused by the dynamometer),
among others. It is recommended that patients are familiar
with the dynamometer, that they understand the objective of
the test and that verbal and/or visual incentive is used.
Notwithstanding the specialized literature being full of stud-
ies using HGS as major study object, there are relatively few
studies aiming at gathering and detailing characteristics of the
evaluation of such variable, especially with regard to factors in-
tervening with the measurement, and there is no standardiza-
tion of methods’.

In light of such information, this study aimed at evaluating

HGS of the elderly with or without UULL pain.

METHODS

This is a quantitative, descriptive and longitudinal study part
of an umbrella project called “Hand Grip Strength in the El-
derly”.

Sample was made up of 119 elderly, who were divided by gen-
der, being 119 males and 100 females. General mean age was
67.93 years; mean age among males was 67.58 years and among
females of 68 years. The elderly were submitted to evaluation
with dynamometer Kratos® and, after reading and signing the
Free and Informed Consent Term, have agreed to participate
in the study.

Statistical package SPSS 18.0 and Windows Microsoft Excel
were used for this research. Descriptive statistics, such as mean,
standard deviation, variables frequency and percentage and also
crossed tables were analyzed. For a better use of data, Mann-
Whitney and Chi-square statistical tests were used being sig-
nificant p<0.05.

This study was approved by the Research and Ethics Commit-
tee (CEP), University of Passo Fundo under number 345.944,
in compliance with Resolution CNS 196/96.

RESULTS

Table 1 shows data regarding sample gender, pain and age.
It is observed that all individuals are right-handed, there has
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been higher prevalence of females, aged between 61 and 70
years being that most part of them had no upper limb pain.
Table 2 shows total sample mean age and mean HGS of left
and right hands

Table 3 shows comparison between males and females, without
pain, correlating HGS hand grip strength means of right and
left hands.

There is only statistically significant difference when right hand
is compared between genders.

Table 4 shows comparison between males and females, with
pain, correlating mean hand grip strength of right and left
hands.

Table 1. Sample characterization

Variables n %
Gender Female 100 84
Male 19 16

Pain With pain 50 42
No pain 69 58

Age (years) 60 16 13,4

611to 70 64 53,8

71 to 80 34 28,6

81to 90 5 4,2

Laterality Right-handed 119 100

Table 2. Total sample mean hand grip strength and age

Mean Standard deviation
Age (years) 67.93 +7.15
Mean right hand 16.6kg +6.4kg
Mean left hand 15.2kg +6.1kg

Table 3. Mean hand grip strength by gender of those without pain.

Gender n Mean Standard p value
deviation
Mean Female 44  14.7kg 4.3kg 0.024
right
Male 6 22.2kg 6.6kg
Mean left Female 44 14.0kg 4.8kg 0.640
Male 6 21.6kg 5.7kg

Table 4. Mean hand grip strength by gender of those with pain

Gender n Mean Standard p value
(kg) deviation (kg)
Mean Female 56 15.2 5.1 0.021
right
Male 13 25.4 8.5
Mean left Female 56 13.5 4.9 0.032
Male 13 23.0 7.9
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There has been statistically significant difference between gen-
ders in both hands of those with pain.
Table 5 compares females with and without pain, correlating

HGS means of right and left hands.

Table 5. Mean hand grip strength of females

Pain n Mean Standard p value
(kg) deviation (kg)
Right Yes 44 14.7 4.3 0.288
No 56 15.2 5.1
Left Yes 44 14.0 4.8 0.007
No 56 13.5 4.9

In comparing means of both hands there is statistically signifi-
cant difference for the left hand.

Table 6 compares males with and without pain, correlating
hand grip strength means of right and left hands.

Table 6. Mean hand grip strength of males

Pain n Mean Standard p value
deviation
Right Yes 6 22.2kg 6.6kg 0.790
No 13 25.4kg 8.5kg
Left Yes 6 21.6kg 5.7kg 0.682
No 13 23.0kg 7.9kg

It is observed that in males there is no statistically significant
difference when both hands are compared.
Table 7 correlates HGS means among different age groups.

Table 7. Mean hand grip strength among different age groups

Age group Right (kg) p value Left (kg) p value
(years)

60 16.4+8.0 0.416 14.8+7.8 0.793
611to 70 17.3+6.2 15.8+5.9

71 to 80 15.5+6.0 14.3+6.3

81 to 90 14.9+5.5 14.9+3.8

After analyzing different age groups there have been no statisti-
cally significant differences in mean HGS.

DISCUSSION

After analyzing the sample, it is observed that all individuals
are right-handed and there is a higher prevalence of females.
When comparing HGS between genders with no pain, there
has been more strength of right hand, and when comparing
between genders with pain, pain has influence strength of both
hands, being males muscle strength higher.

Some studies have shown that hand grip strength is directly
proportional to age until 32 years of age and from then on it
becomes inversely proportional. It was also observed that males
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have higher hand grip strength as compared to females**’, con-

firming our study, which has also found higher HGS among
males.

Muscle strength tends to be different between genders, be-
ing female values below male values. When compared to age,
however, strength decreases with aging. There is strong inverse
association between HGS and age®. A study evaluating 54 in-
dividuals of both genders has observed that HGS (Hand Grip
Strength) was significantly influenced by demographic and an-
thropometric variables.

As expected, male HGS was significantly higher as compared
to female HGS in all studied age groups both for the dominant
and the non-dominant hand. HGS variations between genders
have been attributed to body composition differences between
males and females. In eutrophic individuals, male and female
muscle mass corresponds to approximately 45% and 30% of
total body mass, respectively. In addition, although the num-
ber of muscle fibers is similar between genders, HGS is influ-
enced by the size of muscle fibers which are approximately 15%
smaller for females®*!°.

A different study evaluating HGS and its relationship with
functional capacity has also obtained similar results with males
presenting higher hand grip strength as compared to females.
This is explained by the fact that males have more lean mass by
physiological characteristics, justified by higher concentration
of testosterone, growth hormone (GH), insulin, which contrib-
utes to growth hormone increase (IGF-1), and dehydroepian-
drosterone (DHEA), which increases muscle turnover!!. This is
in agreement with our study which has also found weaker HGS
among females.

Literature also mention that HGS is correlated to physical
strength, cognitive strength and age-related comorbidities, and
that males have higher mean HGS values in all stages of life as
compared to females. When HGS values are adjusted to age
and gender, values are more associated to height, muscle mass
and arm muscle area'?.

A study has evaluated the effects of different maximal strength
(Smax) percentages during HGS tests with protocols of one,
three and six minutes. In a maximal strength protocol, curve
behavior may be explained by an exponential function. They
have also shown that at 75 and 50% of Smax, on the other
hand, curve behavior is different, losing its exponential char-
acteristic. For this reason, according to authors, it may not be
possible to evaluate hand grip strength fatigue during one min-
ute at 50% Smax, since strength at this point of the curve may
still not be decreasing. They also suggest that in prolonged tests
(more than three minutes) hand grip strength performance is
affected by intervenient sensory factors such as pain'.

A recent study' carried out with general population has shown
that, in Portugal, chronic pain affects 54.2% of people between
60 and 64 years of age, 55.9% people between 65 and 69 years
of age, 65.7% of people between 70 to 74 years of age and
62.5% of people above 75 years of age. Results also show that
35% of people with chronic pain refer moderate to severe inca-
pacity and that pain affects especially domestic responsibilities,
leisure and occupational capacity and sleep capacity. However,
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this study does not present pain-related incapacity by age group
and does not evaluate the impact of different pain characteris-
tics, such as intensity or duration, on functionality, which is
in agreement with our study where, when comparing HGS in
both genders, of individuals with upper limb pain, males had
higher scores as compared to females, and HGS means were
lower for individuals referring pain.

When HGS was compared only among females, it was ob-
served that individuals with pain had higher strength in the left
hand. No references in the literature were found confirming
our study, when comparing HGS only among female elderly
people®.

A longitudinal study of 24 years has observed that HGS is a
long-term predictor of mortality by all causes, by cardiovascu-
lar diseases and of cancer in males®.

The importance of evaluating muscle strength along life was
discussed in a research which has followed more than 8 thou-
sand males aged between 20 and 80 years in a prospective study
and has observed that muscle strength decrease along life is
strongly associated to mortality'.

Major limitation of evaluating HGS by means of dynamom-
etry is the lack of a cutoff point defining the limit between
normality and dysfunction for specific populations. The anal-
ysis of reference values presented by previous studies indicates
broad variation in HGS data. There are evidences that such
variations are a consequence of racial, demographic, anthro-
pometric, social and cultural differences among populations
evaluated by different studies. So, to supply more adequate
evaluation and follow-up of muscle function, it is important
to develop tools able to predict expected HGS values for spe-
cific populations®.

Different methods have been used to evaluate HGS, being that
differences are related to contraction intensity (maximal or sub-
maximal), contraction duration and the number of repetitions
(continuous or intermittent). The standardization of evaluation
and interpretation methods may allow the development of reli-
able and universally accepted reference values®.
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CONCLUSION

It was observed that pain has influenced HGS and that elderly
males had higher muscle strength as compared to females.
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