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ABSTRACT
Objective: Verify the relation between handgrip strength, fear of falling, and sociodemographic and
anthropometric data in 60+ years old people. Methods: It´s a study with transversal quantitative approach
done in public places of Maringá-PR. Sociodemographic information and anthropometric data (were obtained,
followed by filling of the instrument “Falling Efficiency Scale – International” (FES – I Brazil). The handgrip
strenght (FPP) was obtained by digital manual dynamometer (T.K.K. 5401 Grip-D, Takey®, Smedley; Tokyo,
Japan). Results: Among 258 individuals that were part of this research, the majority were women. 64 percent
of the interviewed are very concerned about falling, even though about 60 percent of the interviewed has a
regular FPP. Conclusion: The handgrip strengh test may not be a good predictor of overall muscle strentgh
in the higid elderly, and the fear of falling, for being a subjective measure, is not related with the muscular
capacity to avoid falls.
DESCRIPTORS: Aged; Accidental falls; Health promotion, Quality of life; Risk factors.
RESUMO
Objetivo: Verificar a relação entre a força de preensão palmar, o medo de quedas, e dados sociodemográficos e antropométricos entre
indivíduos com 60 anos ou mais. Método: Trata-se de um estudo de abordagem quantitativa do tipo transversal realizado no município
de Maringá – Paraná. Foram obtidos dados sociodemográficos e antropométricos, seguido pelo preenchimento do instrumento “Escala de
Eficácia de Quedas – Internacional” (FES – I Brasil). A força de preensão palmar (FPP) foi determinada com dinamômetro manual digital
(T.K.K. 5401 Grip-D, Takey®, Smedley; Tokyo, Japan). Resultados: Dentre os 258 indivíduos que participaram da pesquisa, a maior parte
(66,28%) eram mulheres. 64% dos entrevistados mostrou grande preocupação em cair, apesar de aproximadamente 60% dos entrevistados
apresentar FPP normal. Conclusão: Para os idosos hígidos a força de preensão palmar não influenciou no medo de cair, por ser uma
medida subjetiva, não se relaciona com a capacidade muscular global para evitar quedas.
DESCRITORES: Idosos; Acidentes por quedas; Promoção da saúde; Qualidade de vida; Fatores de risco.
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RESUMEN
Objetivo: Verificar la relación entre la fuerza de agarre de la mano,
el miedo a caerse y los datos sociodemográficos y antropométricos entre
las personas de 60 años o más. Método: Este es un estudio cuantitativo
de enfoque transversal realizado en Maringá - Paraná. Se obtuvieron
datos sociodemográficos y antropométricos, seguidos de completar el
instrumento “Escala de efectividad de caídas - Internacional” (FES - I
Brasil). La fuerza de prensión manual (FPP) se determinó con un
dinamómetro manual digital (T.K.K.5401 Grip-D, Takey®, Smedley;
Tokio, Japón). Resultados: Entre las 258 personas que participaron en
la encuesta, la mayoría (66,28%) eran mujeres. 64% de los encuestados
mostró una gran preocupación por las caídas, aunque aproximadamente
60% de los encuestados tenían FPP normal. Conclusión: Para los
ancianos sanos, la fuerza de agarre de la mano no influyó en el miedo
a caerse, ya que es una medida subjetiva, no está relacionada con la
capacidad muscular general para evitar caídas.
DESCRIPTORES: Ancianos; Accidentes por caídas; Promoción de la
salud; Calidad de vida; Factores de riesgo.

INTRODUCTION
The World Health Organization (WHO) defines as elderly
the population aged 65 and over, and, supported by the world
standard of aging, points to the need to focus on actions aimed
at healthy aging in order to increase quality of this growing
population and reduce health care spending.1 It is therefore
considered that in healthy aging the functional capacities of
individuals are maintained, even in the face of the natural
process of reducing common physical and mental capacities
as they move forward.
About this theme, studies seek to understand elements
that can serve as determinants of healthy aging. The incidence
of falls is an important indicator with regard to quality and
life expectancy among older people.2-4 It is estimated that
over 70% of accidental deaths of people aged 75 and older
result from fractures caused by falls, 5 which are considered
the sixth leading cause of death in the elderly.6 This issue has
worrying consequences for the elderly, their families and the
Unified Health System (SUS), due to the high mortality rate
and the high costs of treating comorbidities. associated.7-8
In this context, the fear of falling assumes an important
meaning in the life of the elderly because it brings the
possibility of reduction or restriction of activities of daily
living, impairing functional capacity, and, as a result of
restriction, resulting in general weakening and dependence,
social isolation and Possible institutionalization.9-11 It is then
asked what would be the main elements capable of generating
fear of falling in the elderly. From this perspective, changes
in handgrip strength, anthropometric, sociodemographic,
health conditions, and history of falls could have significance
in the genesis of fear of falling, since all are related to frailty
in the elderly.12-14
Thus, the present study aims to verify the relationship
between handgrip strength, fear of falling, and
sociodemographic and anthropometric data among
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individuals aged 60 years or older. We believe that the data
presented here may guide future discussions on the design
of more effective strategies for the prevention of falls in
the elderly and subsequently ensure the maintenance of
functional independence of this population and improvement
of quality of life.

METHODOLOGY
This is a cross-sectional quantitative study conducted in
the city of Maringá - PR, in public places such as squares,
banks, clubs, markets, fairs, churches, public parks and the
University of the Third Age. The experimental protocol was
approved by the Ethics Committee and Research with Human
Beings, Opinion No. 2,042,910, and all study participants
signed the Informed Consent Form (ICF).
The sample was calculated from the total population of
elderly residents of the city of Maringá and considering a 5%
estimation error and 95% reliability, totaling 258 individuals.
Recruitment was performed for convenience during the
presence of researchers in public places during busy hours,
and immediate assessment of the subjects approached to
apply the inclusion and exclusion criteria.
The sample comprised individuals of both sexes, of the
same age group and / or above 60 years old, with no history
of cognitive impairment or severe and limiting physical
disability. The exclusion criteria adopted were: wheelchair
users or elderly unable to walk independently, people with
severe cognitive impairment and subjects who could not
perform or complete the tests.
Anthropometric data (weight, height) were collected
using a digital scale and measuring tape, respectively, and
the calculation of body mass index (BMI).
Data on fear of falling were collected through the
application of the International Falls Effectiveness Scale
- I (FES-I), developed by the European Network for Fall
Prevention and validated for Brazilian elderly by Camargos
et al. (2010).15 The scale presents questions about the concern
about the possibility of falling when performing16 external
activities and social participation, and although it is not
a predictive tool for falls, it is an indicator of its possible
occurrence.15 The questions present individual scores from
one to three. four, ranging in total from 16 to 64, with up to
16 points lacking concern; up to 32 mild concern; up to 48
moderate concern and up to 64 extreme concern.5,15 A score
greater than or equal to 23 points is associated with sporadic
fall, and a rating greater than 31 points with recurrent fall.15
Hand grip strength (FPM) data were obtained with the
aid of a digital hand-held dynamometer (T.K.K. 5401 Grip-D,
Takey®, Smedley; Tokyo, Japan). The study participants were
seated in a chair without armrest, with the spine erect, knees
flexed at 90º, shoulder in adduction and neutral rotation,
elbow flexed at 90º, with forearm in half pronation and
wrist in neutral position, can be moved up to 30º in length.
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The evaluator held up the dynamometer and the arm held
suspended in the air. The test was performed on the dominant
hand, repeated three times, with an interval of 30 seconds
between measurements, recording the average of the values
found and throughout the test the individual received a
verbal incentive.16
For the analysis of the maximum force performance of
the MPF, the reference values were used, according to gender
and age range.17 To verify the association between fear of
falling and MPF, anthropometric, sociodemographic data,
history of falls and health condition, we used the chi-square
test when both variables are nominal qualitative, the ordinal
chi-square test when both variables are ordinal qualitative
and the Cochran-Armitage test when one variable is ordinal
qualitative and the other nominal qualitative, with only two
categories. All analyzes were performed with the aid of the
R (R Development Core Team) statistical environment,
version 3.3.1.
Approval for the research project was issued on May 3,
2017, and has the following protocol number 2,042,910. This
research was conducted according to the ethical standards
required by the local Research Ethics Committee (CEP).

RESULTS

Tabela 1 - Distribuição de frequências das características
sociodemográficas dos participantes do estudo.
Frequency

%

Female

171

66,28%

Male

87

33,72%

Gender

Age
Under 60 years old

7

2,71%

From 60 to 69 years old

120

46,51%

From 70 to 79 years old

103

39,92%

From 80 to 89 years old

28

10,85%

Illiterate

22

8,53%

Middle School

151

58,53%

High School

43

16,67%

College

32

12,40%

Post Graduate

10

3,88%

Schooling

R. pesq.: cuid. fundam. online 2021 jan/dez 13: 581-587

Frequency

%

Profession
Retired

70

27,13%

Homeowner

59

22,87%

Other

123

47,67%

6

2,33%

Up to 1 wage

73

28,29%

Up to 2 wages

75

29,07%

Over 2 wages

Didn’t answer
Average Income

98

37,98%

No income

9

3,49%

Didn’t answer

3

1,16%

Lives alone

95

36,82%

Lives with spouse

82

31,78%

Lives with spouse and
children

20

7,75%

Lives with spouse, children
and grandchildren

12

4,65%

Others

48

18,60%

1

0,39%

Family composition

Didn’t answer

Data regarding the sociodemographic characterization of
the study participants are presented in Table 1, highlighting
that most of the interviewees are female, and the average
age is 70.20 years. Data regarding BMI, health conditions,
history of falls and fractures of the study participants are
presented in Table 2. Most respondents are overweight and
have good health (51.9%), and 48.45 % of respondents have
a history of falls.

Variable

Variable

Table 2 - Distribution of BMI, health condition, history of falls
and fractures of the study participants.
Variable

Frequency

%

BMI
Underweight

20

7,75%

Proper weight

104

40,31%

Overweight

134

51,94%

Health condition
Bad or very bad

7

2,71%

Regular

76

29,46%

Good

134

51,94%

Excellent

40

15,50%

1

0,39%

Yes

125

48,45%

No

133

51,55%

Yes

35

28,00%

No

88

70,40%

2

1,60%

Didn’t answer
Falling history

Fractures

Didn’t answer

According to the criteria proposed by Delbares for the
FES - I Brazil (Falls Effectiveness Scale) score, almost two
thirds of the participants (64%) were very concerned about
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falling, as shown in Figure 1. The elderly who participated
in the study had normal FPM, and in 13.2% the force was
considered weak, intermediate FPM in 26.0%, as shown in
Figure 2.
Figure 1 - Frequency distribution of the score obtained on
the fall efficacy scale related to the fear of falling of the study
participants.

DOI: 10.9789/2175-5361.rpcfo.v13.9325
Handgrip strength and the fear of falling in elderly

Table 3 - Frequency distribution and association test results
between the FES classification and some characteristics of
the study participants.
Variable

FES
Little

Test

Large

FPM
Regular

63

94

Intermediate

20

47

Weak

10

24

IMC
Underweight

5

15

Proper weight

41

63

Overweight

47

87

Idade

Figure 2 - Frequency distribution of the manual pressure
strength classification of the study participants.

Under 70 years old

47

79

Between 70 and 79

35

68

Between 80 and 89

11

17

Gender
Female

48

123

Male

45

42

Falling history
Yes

36

89

No

57

76

1

6

18

58

Good

51

83

Excellent

22

18

Health condition
Bad or very bad
Regular

Table 3 presents data regarding associations between
fear of falling and FPM, anthropometric, sociodemographic
data, history of falls and health condition. It is noted that
the classification proposed by Delbares for the FES - I score,
related to concern about falling, is significantly associated
with gender, history of falls and health condition (p values
of 0.0002; 0.0188 and 0, 0003, respectively), and women are
more concerned with their history of falls and those who
consider their condition to be poor and regular. There is
not sufficient sample evidence that BMI classification is
significantly associated with FES classification. Moreover,
in the present study FPM and age showed no significant
association with the fear of falling.

R. pesq.: cuid. fundam. online 2021 jan/dez 13: 581-587

P value
0,098

0,1168

-0,012

0,8528

0,006

0,9176

-0,233

0,0002

-0,146

0,0188

-0,223

0,0003

DISCUSSION
The results reveal that, contrary to expectations, changes in
the Handgrip Strength (FPM) test are not significantly related
to concerns about falling, according to the FES classification.
This statement can be demonstrated by the fact that although
almost two thirds of respondents claimed to be afraid of
falling, more than half of the elderly had a normal FPM
according to the reference values adopted here.
From the analysis of sociodemographic data, it was found
that a significant portion of the elderly interviewed reported
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living alone. This is a tendency of people living in urban
centers, like this study, when compared to those living in
rural areas, and although their families worry about the risk
of violence and falls, they respect the elderly person’s desire
to live themselves and create strategies to achieve this, as they
recognize the need to give freedom to these individuals.18
This greater autonomy has been shown to be beneficial for
maintaining the independence of the elderly, as an overly
protectionist family that performs activities by the elderly
because they do not believe in their capacity as individuals
tend to contribute to their functional decline.19
There was a predominance of fear of falling in females,
which is related to the fact that, with advancing age, there is
a marked loss of muscle mass induced by decreased estrogen
and androgen production, especially in postmenopausal
women, culminating in direct and indirect catabolic actions
on the muscles and bones.20 In addition, women, due to their
nature, can better identify their health limitations, so that
when compared to men, they use more preventive health
services21, making them more aware of the risks of falls,
including performing housework, as these events often
occur indoors.
Another factor associated with the greater fear of falling
is having experienced a fall previously, i.e previous episodes
of falls can be considered as a trigger for the emergence of
anxiety from a new incident. However, the fear of falling
is present regardless of the previous occurrence of the fall
itself.23 Interventions aimed at managing this fear of falling
proved to be effective considering the fact that this sensation is
influenced not only by physical factors, but also psychological
and cognitive.
In line with the information presented above, there is
also a greater fear of falls in individuals who consider, from
self-perception, the quality of their health below the ideal for
a healthy person. This understanding can trigger limitations
in the performance of activities of daily living in these people,
establishing a state of anxiety for fear of falling, culminating
in isolation and decreased social life, and impairing their
quality of life.25
Moreover, it is important to emphasize that the fear of
falling represents a subjective and multicausal sensation,
where each of these factors has a significant association with
the fear of falling, which should be taken into consideration
when promoting actions aimed at reducing them.26 Another
interesting finding is that, external activities involving social
interactions are one of the main causes of concern about
falling among the elderly in the communities,15 a situation
where the interviews of this study were conducted.

CONCLUSION
Interventions related to the fear of falling should promote
self-confidence for older people so that they feel safe enough
to perform their daily tasks independently and assertively,
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as they move too cautiously, with shorter steps, greater
support and greater support rather than contributing to
the stability of ambulation, they tend to make walking more
unstable and more at risk of falls.23
However, the relationship between the MPF and the
general muscular capacity is questioned, and in studies
conducted with frail elderly, this test proves to be a quick
and low cost alternative to estimate their functional capacity,
however, even though the FPM relates to the good condition
of the upper limbs, it may be risky to consider this measure
in isolation, as the muscles evaluated are not those used to
maintain and support body weight.27
Among the limitations found in this study, it is noteworthy
that the participants were healthy elderly with no history
of cognitive impairment or severe and limiting physical
disability, unlike the population studied in most studies
related to fear of falling, whose Most of the groups were
institutionalized and / or considerably health-limited
elderly.28 These usually already have an overall decrease in
muscle strength, predisposing them to a higher risk of falls.
This difference between studies allows us to highlight the
importance of our results, performed with healthy elderly.
Moreover, it makes it impossible to compare our study
with others of similar intent, given the difference between
population samples.
Handgrip strength (PFM) is widely used in research
as a predictor of body muscle strength, and therefore an
important marker of frailty, potential disability, morbidity
and mortality in the elderly, but is useful as part of clinical
evaluation of these individuals only, and not as an evaluation
method to identify the decline of their health.29 In view of the
results of the present study, it can be inferred that although
the FPM test is a practical and simple test, It is not related
to the fear of falling and its result cannot be considered as
a predictor for higher incidence of falls in healthy elderly.
In addition, isolated analysis of slightly reduced FPM
may be a subtle finding for the individual, not setting a
factor that interferes with self-perception of their health,
and therefore does not increase their concern about
falling. Thus, while the FPM test is widely used because
it is considered a good indicator of overall strength, 30
other elements should be used to measure overall muscle
strength in healthy older adults.
Given the subjective quality of fear, it is inferred
that muscle strength alone may not be the only element
determining fear of falling in the elderly. Given this, it is
suggested that future studies be conducted with healthy
elderly in order to obtain a better understanding of this
theme, which basically implies two important points:
the first related to the index of falls in the context of public
health; and the second is related to the quality of life of
the elderly, since the fear of falls limits the autonomy of the
healthy elderly.
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