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Objective: To investigate correlation between handgrip strength, mobilization
function, and physical activity level (PAL), and muscle mass in community-
dwelling Indonesian elderly.

Methods: This was a cross-sectional study 193 subjects aged 60-90 years.
Handgrip strength was measured using handgrip dynamometer while the
mobilization function was assessed by performing gait speed test. Global
Physical Activity Questionnaire (GPAQ) was used to assess the participant’s
PAL and Bio Impedance Analyzer was used to measure the participant’s
muscle mass based on skeletal mass index.

Results: Significant positive correlations were discovered between handgrip
strength and walking speed (rs. 0.501; p<0.001), PAL (rs. 0.153; p=0.003),
and muscle mass (rs. 0,452; p<0.001).

Conclusions: Stronger handgrip determines greater mobilization function,
physical activity level, and bigger muscle mass in community-dwelling
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Introduction

One of the triggers of decrease in muscle mass
and strength is aging. A decrease of 1-2% per
year is usually seen after the age of 50 years
old.! Longitudinal and interventional studies
reveal that muscle atrophy slightly contributes
to the reduction in muscle strength.? Lower
extremity muscle strength is regarded as one
of mobilization predictors. Decreased lower
extremity muscle strength leads to limitation
of mobilization function which becomes a
major factor in reduced physical and functional
performance among elderly.?

A previous study stated that the handgrip
strength is an indicator of the overall muscle
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strength. Handgrip strength was found to be
correlated with lower extremity strength.*
Various factors could influence the handgrip
strength value, which maybe different among
countries.® Datarelated to handgrip strength in
Indonesian elderly are still scarce. Therefore,
this study aimed to examine the correlation
between handgrip strength and mobilization
function, physical activity level (PAL), and
muscle mass in Indonesian elderly.

Methods

This was a cross-sectional study conducted in
Bandung from September 2015 to March 2016.
The subjects in the study were community-
dwelling elderly who visited public health
centers in three subdistricts in Bandung City,
Indonesia i.e. Batununggal, Cibeunying, and
Coblong. Consecutive sampling was used in
this study.
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Inclusion criteria in the study were elderly
aged 60-90 years old, had Mini Mental
Status Examination (MMSE) score of =24,
able to walk independently both indoors and
outdoors with or without a walker, signing the
approval form after informed consent, and
not staying at any retirement home. Subjects
were excluded from this study if subject had
musculoskeletal and neuromuscular disorders
that prevent them to walk independently; used
artificial metal implant including the use of
cardiac pacemaker that may interfere with the
accuracy of the assessment; suffered from any
malignancy, chronic inflammation, congestive
cardiomyopathy, as well as kidney disorders
which caused muscle mass decrease; and
deformity and weakness in upper extremity
that influence the handgrip. This study was
approved through the ethical clearance by the
Health Research Ethic Committee, Faculty of
Medicine, Universitas Padjadjaran.

Handgrip strength is the maximum muscle
strength produced by the contraction of the
hand muscle during handgrip. The handgrip
strength measurement was performed using
Lafayette hand dynamometer in a standing
position. The measurement results were then
interpreted in kilogram (kg).

Mobilization function physical performance
assessment was conducted by performing gait
speed test. At the beginning of the test, the
subjects stood behind the starting line. The
subjects were instructed to walk a 11-meter
distance with possible speed and stop after
entering the finish line. The subjects were
previously informed about the possibility of
experiencing problems such as shortness
of breath and weakness while walking. If
problems were found when performing the
test, the subjects were allowed to slow the
steps or stop. The results were the gait speed
taken from 5 to 11 meter (the last 6 meter).
Therefore, the results were interpreted into
meter/second.”

Physical activities are considered as all body
movements performed by skeletal muscles
thatrequires the expenditure of energy, such as
working, playing, and traveling.? The physical
activity level in this study was assessed using
Global Physical Activity Questionnaire (GPAQ)
standardized by the World Health Organition
(WHO) which had been validated or translated
into Indonesian. The questionnaire consists
of 16 questions related to the intensity of
the physical activities done by the subjects
in three conditions i.e. physical activity while
working, moving from a place to another place,
recreating, and sedentary behavior. The data

were assessed by using GPAQ Analysis Guide
and metabolic equivalent per minute (MET-
minutes) and the results were calculated every
week and classified based on age. High activity
duration time coefficient equals to MET
energy of 8, while moderate activity duration
time coefficient equals to MET energy of 4.
High PAL were those who reached minimum
1500 MET-times in 3 days per week or 7
days or more doing walking combination of
moderate and high PALs reaching minimum
3000 MET-minutes per week. Moderate PAL
typically found in those who performed 3
days or more high PAL minimum 20 minutes
per day or 5 days or more doing moderate
PAL or walking minimum 30 minutes per
day or 5 days or more doing combination of
walking, moderate and high PALs reaching
minimum 600 MET-minutes per week. Low
PAL are those who did not meet moderate and
high PALs criteria. Sedentary behavior was
classified based on the total minutes per day
in sitting, traveling using a vehicle, watching
television, reading, playing cards, and sleeping
without any time estimation.® In addition, the
PAL assessment was performed through self-
reported questionnaire.

Data on the appendicular skeletal muscle
mass index (ASMI) were collected by using
Bio Impedance Analyzer (BIA/Tanita BC601,
Tanita Corp, Tokyo, Japan). In the study, the
formula used to measure the muscle mass is
the appendicular skeletal muscle mass index=
ASMI/(height)?. The data obtained would be
interpreted in kilogram (kg/m?).’

Shapiro Wilks test was used to investigate
thenormality ofdatadistribution. Correlational
analysis was used to examine the correlation
between handgrip strength, walking speed,
PAL, and muscle mass using Pearson or Rank
Spearman correlation test depending on data
distribution.

Results

Of 203 participants, only 193 subjects, which
consisted of 130 females and 63 males, met the
inclusion criteria. Characteristics of subjects
were described in details (Table 1). The mean
age of the study subjects was 68.14+7.2 years
for female and 70.84 years for male, with half
of the study subjects had moderate PAL.

The average ASMI value for female subjects
was lower than for male subjects (6.9 vs. 8.12
kg/m?), while the average gait speed value
was higher in males than in females (0.68 vs.
0.57 m/second). Male handgrip strength was
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Table 1 Subject Characteristics

Characteristics Female (n=130) Male (n=63)
Age (years)* <70 83 (63.8%) 32 (50.8%)
71-80 40 (30.7%) 24 (38.1%)
81-90 7 (5.4%) 7 (11.1%)
Mean (SD) 68.14 (7.2) 70.84 (7.69)
Physical activity level* Low 35 (26.9%) 15 (23.8%)
Moderate 59 (45.4%) 32 (50.8%)
High 36 (27.7%) 16 (25.4%)
ASMI (kg/m?)* Mean (SD) 6.90 (1.09) 8.12 (1.13)
Gait speed* (m/second) Mean (SD) 0.57 (0.2) 0.68 (0.2)
Handgrip strength* (kg) Mean (SD) 14.14 (4.6) 25.03 (5.76)

Notes: *Distribution is not normal by Shapiro Wilks normality test
ASMI= appendicular skeletal muscle mass Index; BMI= body mass index

stronger than female handgrip strength (25 vs.
14 kg). The correlations between the handgrip
strength, walking speed, physical activity level,
and muscle mass were considered statistically
significant, albeit not strong (Table 2).

Discussion

The number of female subjects in this study
was higher. This is consistent with the data
that is published by the Ministry of Health of
Republic Indonesia in 2014 stating that the
prevalence of life after middle age of females is
higher than males.’ The higher life expectancy
for females is influenced by the physicological
indulgent condition and the ability to control
emotion and feelings, describing that females
are more prepared to face problems than
males. The ability to adapt to various aspects
of life becomes the main reason that female
elderly can show satisfaction in any condition
in life.l® Another possibility is that women
are more likely to participate in community
activities than men; hence, women visit public
health care more than men."!

In this study, the average handgrip strength
value in males (25 kg) is higher than females
(14 kg). The values gained in this study are
lower than those of a similiar study conducted
on elderly aged >65 years old in Korea (27.7
kg in males, 14.9 kg in females) and also when
compared with the results of a study conducted
on elderly >60 years old in Germany (45 kg
in males, 26 kg in females).!? The difference

in handgrip strength is caused by ethnicity-
related anthropometric differences as well as
different muscle characteristics. Africans and
Americans have the highest skeletal muscle
mass values, followed by White, Hispanic, and
Asian people.’®

A significant correlation between handgrip
strength and gait speed was ascertained in this
study. An earlier study has shown a correlation
between upper extremity muscle mass and
handgrip strength as well as between lower
extremity muscle mass and gait speed.!* This s
also supported by a study which reported that
handgrip strength in elderly correlates with
hand flexion, knee extensor, and trunk flexion
and extension that play a role in walking;
therefore, the correlation between handgrip
strength and gait speed can be explained.*

Table 2 Correlation between Handgrip
Strength, Gait Speed, Physical
Activity Level, and Skeletal Mass

Index

Correlation rs* p Value
Handgrip strength and
ASMI 0.4516 <0.001**
Handgrip strengthand 1557 g 9340+
physical activity level
Handgrip strength and %
gait speed 0.501 <0.001
Minimum 7 19
Maximum 17 39
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Gait speed is associated with age, strength,
physical activity, and cardiovascular diseases.!®
It is also used as an indicator of the physical
performance mobilization in elderly because
walking requires energy, movement control,
and support from particular systems in the
body including the cardiovascular, neural, and
musculoskeletal systems.'

In this study, half of the total number of
subjects have moderate PAL. A study using
GPAQ on PAL among > 65 years old elderly
in Czech Republic has revealed that 52.8% of
the subjects have a low PAL while 18.9% and
28.3% of the subjects have a moderate and
high PAL scores, respectively.!” The results in
this study are higher when compared to the
previous study.'” This might be due to the
fact that the age range of the subjects in this
study is younger than the subjects in the study
conducted in Czech Republic (60-90 vs 65-90
years).

The average ASMI scores are 6.9 kg/m? and
8.12 kg/m? for females and males, respectively,
which is in line with the result of a previous
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