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Abstract-Sarcopenia is a decrease in muscle mass, muscle 

strength, and physical performance in the elderly ≥ 60 

years. The study in 2016 found out that the prevalence of 

sarcopenia among the elderly in Indonesia was 

considerabely high (40.6%). The risk factors for 

sarcopenia include age, gender, lifestyle, nutritional 

status, physical activity, disability, and decreased 

independence. Obese sarcopenia is a double burden in the 

elderly who were less physically activity, because it was 

associated with functional disorders and disabilities that 

have an impact on the quality of life of the elderly. The 

purpose of this study was to analyze characteristics, 

nutritional status, and sarcopenia of the elderly in 

Pangkalpinang City. The quantitative observational study 

with cross sectional design. The subjects of this study 

involved 132 elderly people (60-69 years) in Girimaya 

Subdistrict, which was selected by purposive sampling. 

Data collection was carried out by interviews, 

anthropometric measurements (weight and height), 

measurement of muscle mass using bioelectrical 

impedance analysis (BIA); muscle strength using hand 

grip strength (HGS); and walking speed for 6 minutes. 

Analysis was done using IBM SPSS Statistic version 21. 

The elderly with the most sex were women (74.2%), with 

an average age of 63 years. Most of the elderly (50.7%) 

are obese and 72.7% still work and live independently. 

Sarcopenia has not occurred in the elderly (based on 

muscle mass index), although there was a decrease in 

muscle strength (29.5%) and walking speed (71.2%). 

There was a significant correlated between the age of the 

elderly and the incidence of sarcopenia based on muscle 

mass index, muscle strength, and walking speed (p < 

0.05). The nutritional status of the elderly was positively 

correlated with the muscle mass index (p = 0,000). 

Characteristics of the elderly (gender, age, and 

occupational status) and nutritional status were risk 

factors for sarcopenia based on muscle mass index, 

muscle strength, and walking speed. Provide nutritional 

education about the factors that influence changes during 

the aging process to prevent decrease in muscle mass and 

physical function. 

Keywords: Characteristics, elderly, nutritional status, 

sarcopenia. 
 

I. INTRODUCTION 
Sarcopenia (1989) was first known as loss of muscle 

mass, muscle function and quality that tends to occur in 

the elderly ≥ 60 years [1]-[2]. Sarcopenia is a geriatric 

syndrome in elderly ≥ 60 years are marked by a 

progressive loss of muscle mass, muscle strength, and 

physical ability so as to reduce quality of life and 

independence, till increase disability and mortality.1 

Etiology of sarcopenia is multifactorial, divided into 

primers (physiology) and secondary (pathology) [3]-

[4]. Primary sarcopenia is a phenomenon of loss of 

muscle mass and muscle function due to anabolic 

resistance associated with age. Secondary sarcopenia as 

a consequence of exposure to various factors ffecting 

muscles in the presence of catabolic  processes [4]- [6] 

. Secondary sarcopenia is related to activity (bed rest, 

sedentary lifestyle), chronic diseases (organ failure, 

inflammatory factors, endocrine diseases) and 

nutritional status (inadequate energy and protein intake 

due to malabsorption, gastrointestinal disease, 

anorexia) [3],[4],[7].  
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Obesity sarcopenia is a double burden on the 

physically less active elderly because it can increase 

the risk of insulin resistance, dyslipidemia, heart 

disease, and metabolic diseases [1],[3],[4]. Sarcopenia 

is associated with functional disorders and disabilities 

that affect the quality of life and the ability to survive, 

so that appropriate intervention is needed [8]. The 

diagnosis of sarcopenia is determined by criteria of low 

of muscle mass, muscle strength, and physical ability 

in the elderly [4],[9]. Diagnosis of obesity sarcopenia 

based on fat-free mass index (FFMI), or appendicular 

skeletal muscle mass index (SMI) to height [3]. The 

International Working Group on Sarcopenia (IWGS) 

and the European Working Group on Sarcopenia in the 

Older people (EWGSOP) provide diagnostic criteria 

based on low muscle mass and muscle function [1],[3]-

[4].[10]-[11]. 

 

The Asian Working Group for Sarcopenia (AWGS) 

used the EWGSOP approach plus several Asian 

perspectives in the diagnosis and study of sarcopenia 

due to differences in ethnicity, genetic makeup, body 

size, lifestyle and cultural background. The 

recommended approach of AWGS in sarcopenia 

research is to measure changes in muscle mass, 

strength and function, physical performance, status of 

frailty, activity instruments and daily activities [12]-

[13]. Functional, biological and physical changes 

during the aging process can be biomarkers in clinical 

trials of sarcopenia [14].  

The category of sarcopenia reflects its severity as a 

guide to appropriate clinical management namely 

presarcopenia, sarcopenia and severe sarcopenia 

according to the EWGSOP [5]. The presarcopenia 

stage is characterized by low muscle mass, without 

impacting muscle strength or physical performance. 

The stage of sarcopenia is characterized by low muscle 

mass, plus low muscle strength or low physical 

performance. Severe sarcopenia stage if muscle mass is 

low, muscle strength is low and physical performance 

is low [4]. Changes in age-related body composition 

are very important to consider in sarcopenia 

intervention [15]. The etiology of composition changes 

the body is affected by hormonal changes, 

inflammatory cytokines, oxidative stress, energy from 

food and lifestyle [16]. 

Measurement of muscle mass is one of the direct 

anthropometric assessments that depict elderly skeletal 

muscles with sarcopenia. Methods for assessing muscle 

mass include Dual-energt X-ray absorptiometry 

(DXA), BIA, anthropometry, magnetic resonance 

imaging (MRI), and computed tomography (CT). 

Magnetic resonance imaging and CT as a standard for 

estimating muscle mass by separating fat mass from 

other soft tissues. Dual-energy X-ray absorptiometry as 

an alternative to clinical research by scanning the entire 

body for minimizing radiation and differentiating fat, 

bone mineral density and lean tissues [1],[4],[10],[17]-

[9]. Measurement of muscle strength and strength can 

use computerized pneumatic strength with one 

repetition maximum (1-RM) as the gold standard. 

Hand grip strength is also a gold standard that can be 

used to assess muscle strength in research and clinical 

practice [1],[4],[10],[9]. The HGS method is 

recommended by EWGSOP because it is easy to use, 

the cost is cheap and widely available [18]. Walking 

ability is measured by the short physical performance 

battery (SPPB) method, usual gait speed, timed get-up-

and-go test and stair climb power test [1],[4],[10],[17]-

[9]. The method recommended by EWGSOP is SPPB 

and gait speed in the diagnosis of sarcopenia because 

easier to use [18]. 

Healthy individuals experience decrease in muscle 

mass is 1% per year between the ages of 20 and 30 

years; slight changes in muscle mass, muscle power 

and muscle strength between ages 30 and 50 years; and 

accelerated age 50 years [1]. The Asian Working 

Group for Sarcopenia (AWGS) states the prevalence of 

sarcopenia in Asia ranging from 2.5% to 45.7% [2]. 

Vitriana et al (2016) showed that the prevalence of 

sarcopenia in the elderly (60-85 years) in Bandung 

based on the cut-off value of the AWGS 

recommendation is 9.1%, whereas based on the cut-off 

value of the Taiwan population is 40.6%, because there 

is not cut off value of elderly population in Indonesia 

[8]. 

The proportion of elderly continues to increase in 

Indonesia, in 2010 around 10%; 2012 was the third 

largest Asian country in a population above 60 years 

(25 million), after China (200 million) and India (100 

million); estimated at 13% by 2025; and 25% (100 

million) in 2050 [19]. The Central Statistics Agency 

reported that in 2016 the proportion of elderly (> 60 

years) in Bangka Belitung was 3.37%, in Pangkal 

Pinang City 6.38% and in Girimaya District 0.9% [20]. 

An increase in the proportion of the elderly is affected 

by an increased degree of health and well-being of the 

population, but because it is influenced by low physical 

activity and protein energy intake is not appropriate to 

the needs, sarcopenia [1],[8]. 

The development of multifactorial sarcopenia is 

influenced by physical (sedentary), genetic, metabolic 

changes, neuromuscular damage, loss of anabolic and 

anticabolic responses to changes in extracellular amino 

acid concentration, malnutrition, body mass index 

(BMI), low absorption of nutrients, inflammation, and 

abnormal increase in abnormalities. reactive oxygen 

species (ROS) [21]-[22],[12],[23]-[24]. Risk factors for 

sarcopenia including age, sex, nutritional status, heart 

disease, hyperlipidemia, alcohol consumption, and low 

protein or vitamin intake [3],[25]. Decreased mobility, 

falls and broken bones, duration of treatment in the 
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hospital, disability, decreased independence are also 

risk factors that can reduce quality of life and cause 

death in the elderly [21]. 

The human body will experience extraordinary changes 

during the aging process, one of which is skeletal 

muscle loss after five decades of life, called sarcopenia 

[22]. Various factors such as age, sex, lifestyle and 

health status can influence strength muscle and 

physical performance. Before the age of 60 years, there 

are still opportunities for intervention to prevent a 

decrease in muscle mass or physical function. The 

correlation between muscle strength and physical 

performance varies by age category and is significant 

in the elderly group (p <0.05). The study based on the 

gait speed method shows that gender differences also 

affect, women have lower muscle strength and physical 

function. Women should pay more attention to 

functional decline during the aging process than men 

[25]. Sarcopenia as a geriatric syndrome is influenced 

by the nutritional status and health of the elderly based 

on the results of measurements of muscle strength and 

gait speed [25].  

Changes in body composition are characteristic of the 

aging process which is associated with a decrease in 

skeletal muscle mass and an increase in fat mass. The 

nutritional status of obesity synergistically causes 

metabolic disorders and affects physical function 

especially in the elderly population of women in Asia 

[2].  The formulation of the problem of this study was 

how to describe the characteristics, nutritional status, 

and sarcopenia of the elderly in the Pangkalpinang 

City. The purpose of this study was to analyze the 

characteristics, nutritional status, and sarcopenia of the 

elderly in the Pangkalpinang City. It was hoped that the 

results of this study will be the basis for the 

development of further epidemiological research in the 

prevention of sarcopenia. 

 

II. METHODS 

Design, place and time 

This observational study used a cross sectional design. 

The study was conducted in Girimaya Subdistrict, the 

working area of the Girimaya Health Center, 

Pangkalpinang City, October 2017 - May 2018. 

 

Study participants 

The subjects of the study were the elderly in the 

community who met the inclusion and exclusion 

criteria in Girimaya Subdistrict, the working area of the 

Girimaya Public Health Center in Pangkalpinang City. 

Girimaya District have five of Development Posts 

Integrated (Posbindu). Determination of the number of 

subjects and regions in a non random manner with a 

purposive sampling technique. The number of subjects 

was taken from five of Posbindu in five villages in 

Girimaya Subdistrict, based on the completeness of the 

data on the visit of the integrated development post. 

The number of subjects based on a sample size of 132 

people. 

Inclusion criteria: elderly aged 60-69 years; able to 

walk independently without assistive devices; not 

residing in an elderly institution; able to hold; and 

willing to be participant and cooperative. Exclusion 

criteria: Alzheimer's sufferers; diabetics, severe 

cardiovascular and muscular problems; and is 

undergoing hospitalization. Exclusion criteria were 

made based on study of Li CI et al (2015) and Cruz-

Jentoft et al (2010) which stated that chronic diseases 

including organ failure, inflammatory factors, 

endocrine disease, diabetes, hypertension, arthritis, and 

osteoporosis were related to low muscle strength and 

physical performance [26],[4].  

 

Ethical clearance 

Data was collected after obtaining approval from the 

Medical Research Ethics Commission (KEPK) FK 

UNDIP with certificate number 19 / EC / FK-RSDK / I 

/ 2018. Previously, each subject was independently 

informed of study procedures, informed consent and 

signed the consent form. 

 

Types and methods of data collection 

The independent variables are characteristics (gender, 

age, work status) and nutritional status, while the 

dependent variable is muscle mass, muscle strength, 

walking speed. 

 

Data collection by interview using a questionnaire; 

measurement of muscle mass using Bioelectrical 

Impedence Analysis (BIA), digital, body fat monitor 

FEP-103 (Oserio), by calculating muscle mass index 

through the ratio of muscle mass in kilograms divided 

by the square of height in meters (muscle mass/H2); 

measurement of muscle strength with a hand grip 

dynamometer, digital, camry model (EH101), 

performed three times on the dominant hand and taken 

the highest value in a standing position; measuring 

walking speed for 6 minutes by the American Thoracic 

Society (ATS) procedure [27]. Mileage is calculated 

based on the subject's ability during that time period to 

determine the speed of walking in meters per second; 

analysis of food intake using the method of food recall 

1x24 hours for 3 days not in a row, by recording the 

type and amount of food consumed in the past 24 hours 

(yesterday). 

This study used the BIA method because it is reliable 

and easy to use; hand grip strength (HGS) is a gold 

standard and easier to use in research in the 

community; and gait speed because it is easier to use.1 

Indicators of muscle mass assessment (Men < 8.87 

kg/m2 and Women < 6.42 kg/m2), muscle strength 

(Men < 22.5 kg and Women < 14.5 kg) and elderly 
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walking speed ( ≤ 1 m/s) based on the Taiwan 

population cut-off, because anthropometric 

characteristics and life expectancy resemble the elderly 

population in Indonesia with ethnic, genetic, body size, 

lifestyle and cultural background approaches 

[8],[12],[13]. 

 

Processing and data analysis 

All data is processed through the process of editing, 

coding, and tabulation. Data analysis used univariate 

statistical software (variables of gender, age, weight, 

height, body mass index, muscle mass, muscle mass 

index, muscle strength, walking speed); and bivariate 

(variables of age, nutritional status with muscle mass 

index, muscle strength, and walking speed). Bivariate 

analysis using Pearson correlation test with a 

significance value of p < 0.05. Analysis of data 

obtained using IBM SPSS Statistics version 21. 

 

 

III. RESULTS 

 

 

Girimaya District is one of the sub-districts located in 

the center of Pangkalpinang City. Consists of five 

villages in the working area of the Girimaya Public 

Health Center as a study location. The proportion of 

female sex is more than male. The number of elderly 

people aged 60-69 years was 677 men and 794 women. 

Most of the hilly terrain, there is a golf course as a 

means of community sports, the potential for farming, 

and there are watersheds. Economic potential includes 

trade (40%), animal husbandry, fisheries and 

agriculture (25%), tourism (15%), as well as home 

industry and services (20%) [21],[28]. 

 

Elderly is one of the targets of health promotion that 

must be improved health services. Posbindu or Posila 

usila has been implemented in five villages, as an effort 

to facilitate access to public health services [28]. 

 

Characteristics of subjects 

 

The study subjects were elderly in the community aged 

between 60-69 years. Data has been taken (interviews) 

and measurements (anthropometry, muscle strength, 

walking speed) in January - February 2018. The 

frequency distribution of characteristics of the elderly 

in the community can be seen in Table 1. 

 

 

 

 

 

 

 

Table 1. Frequency Distribution of Subject Characteristics 

 (n = 132) 
 

Variable  n % 

Gender   

Male 34 25.8 

Female 98 74.2 

Nutritional status (IMT)   

Low (< 18,5 kg/m2) 9 6.8 

Normal (≥ 18,5 – < 24,9 kg/m2) 56 42.5 

Obese (≥ 25 kg/m2) 67 50.7 

Occupational status   

Work 96 72.7 

Male 27 28.1 

Female 69 71.9 

Not work 36 27.3 

Male 7 19.4 

Female 29 80.6 

Type of work   

      Male 27 28.1 

(gardening, climbing hills, cutting down trees, hoeing, builders, 

welders, jamb craftsmen, day laborers) 

      Female 69 71.9 

(gardening, climbing hills, selling at the market, washing workers, 

draw water, selling various foods, caring for grandchildren, 

cleaning service, household activities)  

 Information: BMI: body mass index (Report of Riskesdas, 2013) 

       

The characteristics of the elderly consisting of 

age, weight, height, and body mass index can be seen 

in Table 2. 
 

Table 2. Description of Subject Characteristics (n = 132) 
 

Variable  
X  ± SD 

Median Min - Max 

Age (years)a - 63 60 - 69 

Weight (kg)b 58.7 ± 11.8 - 28.2 – 92.1 

Height (m)b 1.5 ± 0.1 - 1.4 – 1.7 

Body mass index 

(kg/m2)b 

25.3 ± 4.6 - 13.6 – 37.8 

Information:  X : average; SD: standard deviation; a: not normally 

distributed; b: normally distributed 

 

Sarcopenia of subject 

Sarcopenia according to the European Working Group 

on Sarcopenia in Older People (EWGSOP) is a 

syndrome with a multifactorial condition characterized 

by loss of skeletal muscle mass, muscle strength and 

physical performance progressively at risk of 

experiencing physical disability, decreased quality of 
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life, increased risk of falling, affecting independence 

and death [1]-[4]. The development of sarcopenia is 

influenced by physical activity (sedentary), genetics, 

metabolic changes, neuromuscular damage, loss of 

anabolic and anticatabolic responses to changes in 

concentration extracellular amino acids, malnutrition, 

body mass index (BMI), nutrient absorption, 

inflammation, and increased abnormal reactive oxygen 

species (ROS) [21]-[22],[12],[23]-[24]. 

 

Risk factors for sarcopenia include age, sex, heart 

disease, hyperlipidemia, alcohol consumption, and low 

protein or vitamin intake [3]. Decreased mobility, falls 

and broken bones, length of hospital stay, disability, 

decreased independence, also a risk factor that can 

reduce quality of life and cause death in the elderly 

[21]. 

The frequency distribution of sarcopenia based on 

muscle mass index, muscle strength and walking speed 

of the elderly can be seen in Table 3. 

 
Table 3. Distribution of the Frequency of Sarcopenia in 

Subjects (n = 132) 

 

Variable  n % 

      Muscle mass index (kg/m2) 

Not sarcopenia (male: ≥ 8.87; female: ≥ 6.42) 

 

132 

 

100.0 

Sarcopenia 0 0 

      Muscle strength (kg)   

Normal (male: ≥ 22.5; female: ≥ 14.5) 93 70.5 

Low 

      Walking speed (m/s) 

Normal (male and female: > 1) 

Low 

39 

 

38 

94 

29.5 

 

28.8 

71.2 

Information: Cut-off values based on Taiwan Population indicators 

[8],[13] 

      

Description of sarcopenia based on muscle mass, 

muscle mass index, muscle strength, and walking speed 

of the elderly can be seen in Table 4. 

 
Table 4. Description of the Sarcopenia of Subjects (n = 132) 

 

Variable  
X  ± SD 

Median Min - Max 

Muscle mass (kg)a - 35.1 22.7 – 53.6 

Muscle mass index (kg/m²)b 15.6 ± 1.5 - 10.1 – 20.2 

Muscle strength (kg)b 19.6 ± 7.3 -   6.6 – 45.3 

Walking speed (m/s)b 0.9 ± 0.2 -   0.3 – 1.5 

Information:  X : average; SD: standard deviation; a: not normally 

distributed; b: normally distributed 

 

 

 

 

 

Correlation Test 

 

The correlation test of age and nutritional status 

with the sarcopenia in elderly can be seen in Table 5. 

 

Table 5 Correlation Test for Age and Nutrition Status with 

Muscle Mass Index, Muscle Strength, Walking Speed 

 

 

   Variable 

 

Sarcopenia 

Muscle mass index  Muscle strength Walking speed 

p value r value p value r value p value r 

value 

Agea 0.016*  -0.209 0.010* -0.222 0.002* -

0.267 

Nutritional 

statusb  

0.000**   0.656 0.788 -0.024 0.543 -

0.053 

Information: a: Spearman correlation; b: Pearson correlation; 

p value < 0.001 **: very significant; p value < 0.05 *: meaningful; r 

value: correlation coefficient and correlation direction (positive or 

negative) 

 

Table 5 explains that there is a significant relationship 

between the age of the elderly with the sarcopenia 

based on muscle mass index, muscle strength, and 

speed of walking (p < 0.05). The nutritional status of 

the elderly is also positively correlated with muscle 

mass index (p = 0,000). 

 

IV. DISCUSSION 

 

Characteristics of subjects 

Table 1 explains the elderly in the community with the 

most gender are women: 98 people (74.2%). Gender is 

one factor that can affect muscle strength and physical 

performance of the elderly. Zeng et al (2016) study 

showed the influence of gender differences based on 

the gait speed method [25]. Women have lower muscle 

strength and physical function, so it is necessary to pay 

attention of functional decline during the aging process 

compared to men. The aging process in men occurs 

gradually, whereas women occur drastically after 

menopause [1],[25]. 

 

Table 1 also explains the category of elderly nutritional 

status based on body mass index (BMI) which is the 

most obese: 67 people (50.7%). The risk of developing 

obesity sarcopenia will increase with age if your diet 

and lifestyle are not balanced. It is made clear that 

obesity sarcopenia is double burden on the physically 

less active elderly because it can increase the risk of 

insulin resistance, dyslipidemia, heart disease and 

metabolic diseases [3]-[4]. Sarcopenia is associated 

with functional disorders and disabilities that affect the 

quality of life and ability to survive, so that appropriate 

interventions are needed [8]. It is known from Table 1, 

there are 96 people (72.7%) still working and living 
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independently. Physical activity carried out by the 

elderly every day is related to the type of work. Heavy 

physical activities such as gardening, climbing hills, 

cutting trees, hoeing, construction workers, welders, 

jamb craftsmen, day laborers, selling at the market, 

washing workers, draw water, selling various foods, 

caring for grandchildren, cleaning service; and 

moderate physical activities such as household 

activities (sweeping, mopping, cooking, shopping at 

the market and washing). 

 

Table 2 explains the average age of the elderly is 63 

years. Age is also one of the factors that can affect 

muscle strength and physical performance of the 

elderly. Zeng et al's (2016) study stated that correlation 

of muscle strength and physical performance varied 

according to age category and was significant in the 

elderly group (p < 0.05) [25]. The average body mass 

index of the elderly is 25.3 kg/m2 with the category of 

obesity. There was a significant association of BMI 

with sarcopenia based on muscle mass index (p < 

0.001).  

The body will experience extraordinary changes during 

the aging process, one of which is skeletal muscle loss 

after five decades of life, called sarcopenia [22]. 

Healthy people experience a decrease in muscle mass 

1% between the ages of 20 and 30 years; slight changes 

in muscle mass, muscle power, and muscle strength 

between the ages of 30 and 50 years; then accelerated 

after the age of 50 years.1 Before the age of 60 years, 

there is still a chance of preventing a decrease in 

muscle mass or physical function [25].  

Sarcopenia as a geriatric syndrome is influenced by the 

nutritional status and health of the elderly based on the 

results of measurements of muscle strength and gait 

speed [25]. Changes in body composition are 

characteristic of the aging process which is associated 

with a decrease in skeletal muscle mass and an increase 

in fat mass. The nutritional status of obesity causes 

metabolic disorders and affects physical function 

especially in the elderly female population in Asia [2]. 

Asians have a higher percentage of body fat with 

central fat accumulation, so the risk of metabolic 

disease is higher than Caucasians. Wu et al's study in 

Korea, more than 75% of elderly people with central 

obesity sarcopenia, which increases with age (≥ 65 

years) [2]. 

 

Muscle mass and muscle mass index of subjects 

Table 3 explains the sarcopenia of elderly based on 

good muscle mass index (not sarcopenia): 132 people 

(100%). The diagnosis of sarcopenia cannot be 

established. The physical activity status of elderly by 

the working category is 72.7% (see Table 1). 

In this study 50.7% were nutritionally obese (see Table 

1). The risk of increasing body fat mass can affect 

muscle mass, muscle strength and speed of walking 

with increasing age. Nutrient intake, especially protein, 

energy, essential amino acids (leucine) and vitamin D, 

are important factors in the management of sarcopenia 

to increase muscle mass in the elderly [7],[21],[29]. 

Table 4 explains the mean muscle mass of the elderly 

is 35.1 kg with a muscle mass index of 15.6 kg/m². 

 

Identification of sarcopenia using Taiwan population 

cut-off, because anthropometric characteristics and life 

expectancy resemble the elderly population in 

Indonesia with ethnic, genetic, body size, lifestyle and 

cultural background [8],[13],[12]. The study of 

Vitriana et al (2016), which used the Taiwan 

population cut-off to determine the prevalence of 

sarcopenia in the elderly (60-85 years) in Bandung [8]. 

The study of Zeng et al, (2016) using the 

recommendation of the Asian Working Group for 

Sarcopenia (AWGS) in determining the criteria for 

muscle mass in the elderly [25]. The pathway for 

establishing a sarcopenia diagnosis of AWGS 

recommendations states that if one or both of the 

measurements of muscle strength and low walking 

speed is followed by measurement of muscle mass, if 

the results are normal then sarcopenia is not yet 

categorized and the process can be inhibited [13]. 

European Consensus The Working Group on 

Sarcopenia in Older People (EWGSOP) in 2010 stated 

the diagnosis of sarcopenia was determined by the 

criteria of low muscle mass, low muscle strength and 

low physical ability in the elderly [4],[9]. The 

sarcopenia category consists of the stages of 

presarcopenia, sarcopenia and severe sarcopenia 

characterized by low muscle mass [4]. 

Muscle mass measurement is one of the direct 

anthropometric assessments that depict elderly skeletal 

muscles with sarcopenia [1]. Age-related changes in 

body composition need to be considered in sarcopenia 

interventions [15]. Hormonal changes, cytokine 

inflammation, oxidative stress, energy intake and 

lifestyle are influential factors [16]. 

Measurement of muscle mass in the elderly uses 

Bioelectrical Impedance Analysis (BIA) because it is 

easy to do, non-invasive, relatively inexpensive and 

portable [15]-[16]. Asian ethnic research on the elderly 

community (≥ 65 years) in Korea using BIA in the 

appendicular skeletal muscle mass assessment [15]. 

Zeng et al (2016) study using BIA to measure the body 

composition of the elderly in the Chinese community. 

The study of Daly et al, using Dual-energy X-ray 

absorptiometry (DXA) and computed tomography (CT) 

in measuring the muscle mass and fat of elderly women 

to compare the effects of a combination of exercise and 

protein intake. This method is more often used in 

clinical study [1],[25]. 

 

Advances in Social Science, Education and Humanities Research, volume 521

221



Muscle strength of subjects 

Table 3 explains the sarcopenia of elderly based on 

normal strength muscle category: 93 people (70.5%). 

In this study, 29.5% had decreased muscle strength. 

Table 4 explains the average muscle strength of the 

elderly is 19.6 kg. Identification of sarcopenia is based 

on muscle strength in the elderly using a Taiwan 

population cut-off. The study of Vitriana et al (2016) 

who used the Taiwan population cut-off to determine 

the prevalence of sarcopenia in the elderly (60-85 

years) in Bandung [8]. Zeng et al (2016) study using 

the recommendation of the Asian Working Group for 

Sarcopenia (AWGS) in determining the criteria of 

muscle strength in the elderly in China [25]. 

 

The study of Vitriana et al (2016), said that the main 

factors that affect the strength of the elderly hand-held 

are age, sex, total body fat, and fat-free mass. Age, sex, 

lifestyle and health status factors can influence the 

strength of muscle tone in the elderly [8]. Zeng et al 

(2016) study states that the correlation between muscle 

strength and physical performance varies according to 

age category [26]. The decrease in muscle strength is 

faster than the decrease in muscle mass, because a 

decrease in muscle quantity and muscle quality based 

on the sarcopenia life course model according to the 

World Health Organization (WHO) [30].Measurement 

of muscle strength in the elderly uses Hand Grip 

Strength (HGS) because it is a gold standard for 

assessing muscle strength in study and clinical practice 

[1],[4],[10],[9] The HGS method is recommended by 

EWGSOP because it is easy to use, the cost is cheap 

and widely available [18]. The study of Daly et al, 

using one repetition maximum (1-RM) at a higher cost 

to measure the muscle strength of elderly women [1]. 

 

Walking speed of subjects 

Table 3 explains the walking speed of the low category 

occurred in 94 people (71.2%). Age, gender, lifestyle 

and health status can influence the physical 

performance of the elderly. The correlation between 

muscle strength and physical performance varies by 

age category [25]. Elderly walking speed in 38 people 

(28.8%) is still in the normal category. 

Table 4 explains the average walking speed of the 

elderly is 0.9 m/sec. The study of Vitriana et al (2016) 

that uses the cut-off of Taiwan's population to 

determine the prevalence of sarcopenia in the elderly 

(60-85 years) in Bandung [8]. Zeng et al (2016) 

research uses the recommendation of the Asian 

Working Group for Sarcopenia (AWGS) in 

determining the criteria for elderly walking speed in 

China [25]. 

Measurement of physical function of the elderly based 

on walking speed for 6 minutes. Mileage is calculated 

from the ability of the elderly during that time period to 

determine the speed of walking in meters per second 

[8],[17],[11],[27]. Gait speed is one of the methods 

recommended by EWGSOP in the diagnosis of 

sarcopenia because it is easier to use [18] The study of 

Zeng et al (2016) who used a 6-minute walking test to 

measure elderly walking speeds in China. The study of 

Lennders et al, using the sit-to-stand time method to 

measure the walking speed of the elderly. This method 

cannot be applied for elderly people who cannot stand 

without using their arms [1],[25]. The results also 

showed that there was a significant correlation between 

elderly age and sarcopenia based on muscle mass 

index, muscle strength, and walking speed (p < 0.05). 

The nutritional status of the elderly is also positively 

correlated with muscle mass index (p = 0,000). 

 

Gender is one factor that can affect muscle strength and 

physical performance of the elderly. Zeng et al (2016) 

research shows the influence of sex differences based 

on the gait speed method [25]. Women have lower 

muscle strength and physical function, so it is 

necessary to pay attention to functional decline during 

the aging process compared to men. The aging process 

in men occurs gradually, whereas women occur 

drastically after menopause [1]. The risk of developing 

obesity sarcopenia will increase with age if your diet 

and lifestyle are not balanced. It is made clear that 

obesity sarcopenia is a double burden on the physically 

less active elderly because it can increase the risk of 

insulin resistance, dyslipidemia, heart disease and 

metabolic diseases [3]-[4]. A limitation in this study is 

that the analysis of other factors that influence the 

incidence of sarcopenia in community elderly has not 

been done. 

 

V. CONCLUSION 

 

The characteristics of the elderly (sex, age, and 

occupational status) and nutritional status are risk 

factors for sarcopenia based on muscle mass index, 

muscle strength, and walking speed. Provide nutritional 

education about the factors that influence changes 

during the aging process to prevent decrease in muscle 

mass and physical function as suggestion. 
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