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Abstract—Functional  ability  describes a  person's
independence in carrying out daily activities as well as
providing important information related to functional
prognosis. Physical changes in elderly have the biggest role
in increasing the morbidity that occurs, one of which is the
decrease in muscle strength. In addition, nutritional status is
also closely related to the level of functional ability in the
elderly. This study was conducted to determine the
relationship between hand grip strength and nutritional
status on the level of functional ability in the elderly. This
study was used observational analytic study with cross-
sectional approach with a simple random sampling
technique and obtained a sample of 73 elderly from Desa
Pemecutan Kelod. Hand grip strength was measured using a
Hand-grip dynamometer, nutritional status was measured
using the Short Form Mini Nutritional Status (MNA)
guestionnaire and the level of functional capacity was
measured using Intermediate Activity Daily Living (IADL)
questionnaire.  The results were analyzed using the
spearman correlation test. Our study shows that hand grip
strength and nutritional status can be used to identify the
level of functional ability in the elderly. It is hoped that
health programs can be invented to slow down the
occurrence of disability in the elderly.

Index Terms—elderly, hand grip strength, nutritional status,
functional ability

l. INTRODUCTION

As we get older, there is an aging process in which the
ability of the tissue to maintain its normal function
decreases, so that it is unable to repair the damage it has
experienced. This causes the elderly to experience one or
more limitations in performing their daily activities [1].

Nutritional status plays an essential role in the health
status among the elderly. According to the 2016 Global
Nutrition Report, malnutrition affects 1 in 3 people
worldwide and is a growing public health challenge [2].
Previous studies show that 31 to 46% of the elderly
population are at risk for malnutrition [3]. The prevalence
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of malnutrition in the elderly population reached
approximately 44%. Chronic malnutrition in elderly may
also cause decreased muscle mass and muscle strength
which can aggravate sarcopenia, decrease functional
condition and lower quality of life [4]. Malnutrition has
serious consequences for elderly, healthcare services,
hospital admission, delayed discharge, dependence on
health care, including increased risk for morbidity [5].

The decreased of muscle strength is an indicator of
symptoms of disease in the elderly, such as weakness,
sarcopenia, mobility limitations and the risk of fall [6].
Peak muscle strength occurs at 30 years old and then the
strength decreases by 30-40% until the age of 80 years
[7]. A decrease in muscle strength occurs as much as 12-
15% every 10 years after a person reaches 50 years of age
[8].

Decreased hand grip strength is a strong predictor that
may indicate limited mobility in the elderly [9]. Hand
grip strength is one of the simple indicators that
recommended in assessing muscle strength [10]. The
decreased hand grip strength causes the elderly to become
dependent in performing daily activities and often
requires participation and assistance from family and a
caregiver [11]. By performing early detection of hand
grip strength, it will identify the risk of mobility
limitations that resulting in increased bedtime [12].

The decrease in muscle strength causes the elderly
have limitations in carrying out their daily activities or
the decrease in functional abilities. Functional abilities
describe a person's independence in carrying out daily
activities as well as providing important information
related to functional abilities in the future [13]. The
decreased of hand grip strength can lead to the decreased
of functional ability in the elderly which in turn can cause
the elderly to experience dependency [12].

The dependency ratio of Indonesia's elderly population
in 2015 was 13.28, meaning that every 100 people of
productive age must support around 14 elderly people.
The dependency burden figure reflects the economic
burden that must be borne by the productive age
population to finance the elderly population, assuming
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that the elderly population is not economically productive
[14].

The high dependency ratio for the elderly indicates that
there is a need for indicators that are able to predict the
disability status that experienced by the elderly so that the
public health services and fitness center can be
immediately improved and developed for the elderly.
Thus, it is better for elderly to maintain the level of
functional ability in an effort to reduce the level of
dependence of the elderly. Therefore, the authors wished
to conduct research on the relationship between hand grip
strength and nutritional status on the level of functional
ability independence in the elderly.

Il.  MATERIAL AND METHODS

The design of this study was an analytical
observational cross-sectional study which analyzed the
relationship of hand grip strength and nutritional status
with functional abilities in the elderly women. Cross-
sectional study is a type of research where the
measurement of the variables is carried out only once, at
one time [15]. Simple random sampling was used for
sampling technique in this study. Inclusion criteria were
the elderly who were 60 — 74 years old, be able to
communicate well, willing to sign an inform consent and
willing to take the measurements at the specified time.
Exclusion criteria were the elderly who had deformities
or abnormalities that caused the inability to move the
fingers on both hands (through inspection and basic
screening physical examination) and were taking drugs
that can increase muscle strength. The total number of
respondents were 73 elderly.

A. Hand Grip Strength (HGS)

Hand Grip Strength (HGS) was measured using a
hand-grip dynamometer in kilograms. The classification
of hand grip strength in elderly women uses the modified
classification by Corbin and Colleagues (1978) in
Heyward [16]. The HGS score > 33.3 was classified as
“good”, 22.5 — 33.3 was classified as moderate, < 22.5
was classified as “poor”. This measurement was carried
out on the right hand 3 times, where the highest score of
the results was used as the value of hand grip strength in
the elderly.

B. Nutritional Status

Nutritional status was measured using Mini Nutritional
Status — Short Form (MNA — SF) which was developed
in 2001 by Rubenstein [17]. MNA — SF consists of 6
questions where each question has a different value for
each answer with a maximum score of 14. MNA — SF
score 12 — 14 points was classified as “normal nutritional
status”, 8 — 11 points was classified as “at risk of
malnutrition”, 0 — 7 points was classified as
“malnourished”.

C. Functional Ability

The level of functional ability for elderly was
measured using Intermediate Activity Daily Living
(IADL) questionnaire which was modified by Lawton
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and Brody in 1969 [18]. IADL is an instrument that used
to assess the physical abilities in the elderly that related to
the use of tools and other activities that require
interaction with tools or through intermediary tools.
IADL score 0 — 4 was classified as “totally dependent”, 5

— 8 as “severe dependent”, 9 — 11 as “moderate
dependent”, 12 — 15 as “mild dependent” and 16 as
“independent”.

Data that has been collected will be proceeded by
editing, coding, processing, tabulating, entering, and
cleaning. The results were analyzed using the spearman
correlation test to determine whether there was a
significant  relationship  between variables. The
significance level of 0.05 was used in this statistical
process.

IIl. RESULTS

Table I shows that the number of respondents were 73
elderly, all of whom are women. The mean age of the
subjects was 68.9 +6.9 years. The mean BMI was 22.1 +
4.29 kg/m? and 47.9 of the subjects were within normal
BMI (18,5 — 22,9 kg/m?). Majority of the elderly have a
poor hand grip strength (72.6%) and there are only 4
elderly who have a good HGS score. Regarding at
nutritional status, most of the subject was at risk of
malnutrition (53.4%). The level of functional capacity of
the subject in this study was mostly at severe dependent
(50.7%).

TABLE I. CHARACTERISTIC OF THE SUBJECTS
Characteristics Number of Percentage
respondents
Body Mass Index
Underweight 10 13.7
Normal 35 47.9
Overweight 15 20.5
Obesity | 9 12.3
Obesity 11 4 5.5
Hand Grip Strength
Poor 53 72.6
Moderate 16 21.9
Good 4 5.5
Nutritional Status
Normal nutritional status 11 15.1
At risk of malnutrition 39 53.4
Malnourished 23 315
Functional Capacity
Totally dependent 8 11
Severe dependent 37 50.7
Moderate dependent 14 19.2
Mild dependent 11 15.1
Independent 3 4.1

The calculation of the relation between the nutritional
status and functional capacity in the elderly is displayed
in Table Il. Data analysis that covered 73 respondents
shows that the calculation of the Spearman Coefficient
was 0.663. The obtained result of the Spearman
Coefficient shows that there is a positive correlation. The
test of relation significance shows that probability Sig. (2-
tailed) is 0.000. This implies that there is a significant
positive relation between the nutritional status and
functional capacity in the elderly.
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TABLE Il. THE CORRELATION BETWEEN NUTRITIONAL STATUS AND
FUNCTIONAL ABILITY

Nutritional | Functional
Status Ability
Correlation o
Nutritional | Coefficient 1.000 663
Spearman's Status | Sig. (2-tailed) . .000
rho N 73 73
Correlation o
Functional | _Coefficient 663 1.000
Ability | Sig. (2-tailed) .000 .
N 73 73

The calculation of the relation between the hand grip
strength and functional capacity in the elderly is
presented in Table Ill. The results show that Spearman
coefficient was 0.654 for 73 samples. This means the
positive correlation between the variables. The test of
relation significance shows that probability Sig. (2-tailed)
is 0.000. Similar to the results above, there is a significant
positive relation between the hand grip strength and
functional capacity in the elderly.

TABLE Ill. THE CORRELATION BETWEEN HAND GRIP STRENGTH AND
FUNCTIONAL ABILITY

Hand Grip | Functional
Strength Ability
Correlation -
Hand Grip | Coefficient | 1000 654
Spearman's | Strength | Sig. (2-tailed) ] 000
rho N 73 73
Correlation o
Functional | Coefficient 654 1.000
Ability | Sig. (2-tailed) .000 ]
N 73 73

The calculation of the relation between the nutritional
status and hand grip strength in the elderly is shown in
Table 4. The results show that the Spearman coefficient
was 0.397 for 73 samples. This means the positive
correlation. The test of relation significance shows that
probability Sig. (2-tailed) is 0.001. This implies that there
is a significant positive relation between the nutritional
status and hand grip strength in the elderly.

TABLE IV. THE CORRELATION BETWEEN NUTRITIONAL STATUS AND
HAND GRIP STRENGTH

Nutritional | Hand Grip
Status Strength
Correlation o
Nutritional | Coefficient 1.000 397
Spearman's| Status | Sig. (2-tailed) . .001
rho N 73 73
Correlation o
Hand Grip | _Coefficient 397 1.000
Strength | Sig. (2-tailed) .001 .
N 73 73

IV. DISCUSSION

During aging process, adequate nutrition is essential to
maintain muscle performance in the elderly. As a result
of our study, it was found there is a significant correlation
between nutritional status and hand grip muscle strength.
Whiting, et al stated that the decreased of hand grip
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strength is one of the criteria that indicates the occurrence
of malnutrition in the elderly. Thus, hand grip strength is
recommended as a nutritional assessment for assessing
individuals at high risk of malnutrition [19]. A cross-
sectional study that was conducted by Kim, et al reports
that excessive carbohydrate and inadequate protein intake
can lead to malnutrition and is associated with low hand
grip strength in the community-dwelling elderly people
[20]. The presence of certain biopsychosocial factors can
also affect appetite and food consumption, such as loss of
taste sensation, difficulty of chewing, and digestive
dysfunction which causes decreased muscle strength in
the elderly [21].

Elderly people are susceptible to malnutrition due to
various reasons including physiological changes which
cause the decreased of food absorption that affects their
functional ability [22]. This is in line with the results of
the analysis of this study, the value of p=0.000, which
means that there is a significant relationship between
nutritional status and functional ability. It is also
strengthened by the correlation coefficient (r) value of
0.663 which indicates a strong positive relationship,
which indicates that the better the nutritional status of the
elderly, the better their functional ability and vice versa.

This study supports the previous research that
conducted by Shanbag, et al which states that inadequate
calorie intake which is caused by several things such as
difficulty of chewing and swallowing, loss of appetite,
lack of awareness and having financial problems are
factors that affects the nutritional status of the elderly
[23]. The aging process is accompanied by a high
possibility to suffer from one or more chronic diseases
such as respiratory problem, arthritis, stroke, depression,
and dementia. This can affect appetite, ability to swallow
and ability to absorb nutrients. So that it causes changes
in food intake and a decrease in nutritional status in the
elderly which causes a decrease in the functional ability
of the elderly in performing their daily life [24].

With increasing age, there is a decrease in muscle
strength due to a decrease in the characteristics of the
motor unit due to changes in morphology and size of
muscle fibers. The aging process changes the pattern of
muscle fibers, causing a slowdown in contraction time
and a slowing rate of muscle contraction [8]. The
decrease in muscle strength in the aging process results
from leaking of calcium from the protein group in muscle
cells called ryanodine which then triggers a chain that
limits contraction of muscle fibers. With less available
calcium, muscle contractions weaken [25]. This decrease
in muscle strength causes the elderly to have limitations
in carrying out their daily activities, or in other words a
decrease in the level of independence of functional
abilities.

Hand grip strength as one of the benchmarks in
identifying the presence of muscle weakness and limited
mobility in the elderly have a strong effect on the
limitation of functional activities of the elderly in their
daily life [26]. This is in line with the results of the
analysis of this study, the p value is 0.000, which means
that there is a significant relationship between hand grip



International Journal of Pharma Medicine and Biological Sciences Vol. 10, No. 4, October 2021

strength and functional ability. It is also strengthened by
the correlation coefficient (r) value of 0.654 which
indicates a strong positive correlation. This shows that the
better the strength of the elderly's hand grip muscles, the
better their functional ability that they could have and
vice versa.

The study are supported by the research that conducted
by Tomas, et al who states that handheld muscle strength
can be used as a tool to measure muscle strength because
it has been identified to be very closely related to lower
limb muscle strength, knee extension torsion, and muscle
area of the calf cross section and can predicts a decrease
in functional ability in the elderly [27]. In addition, the
results of this study were in line with the research that
conducted by Melissa who states that low hand grip
muscle strength is seen as a predictor of accelerated
dependence on daily activities leading to lower quality of
life [28].

V. CONCLUSION

Based on the results of the study, it can be concluded
that there is a positive correlation between hand grip
strength and nutritional status on the level of functional
abilities in the elderly. The higher level of the hand grip
strength and nutritional status, the higher the level of
functional abilities of the elderly, and vice versa. This
study shows that the hand grip strength and nutritional
status in the elderly can be used in identifying the level of
functional abilities in the elderly.
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