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ABSTRACT  

Background: Increased life expectancy has both positive and negative impacts. Elderly group are prone to nutritional 

issues and body function disorder such as sarcopenia. Factors including dietary intake and physical activity are 

contributors of sarcopenia.  

Objectives: The purpose of this study is to analyze the correlation of dietary intake and physical activity with nutritional 

status, body composition and hand grip strength (HGS) in elderly. 

Materials and Methods: The study was held on July-October 2020 at the Panti Wredha Dharma Bakti Surakarta. This 

was a cross-sectional study of 54 elderly subjects. Subjects were selected by purposive sampling method. The data 

included height was measured using microtoise, while weight and body composition was measured using Bioelectrical 

Impedance Analyzer (BIA). Dietary intake was obtained through comstock observation. Physical activity was measured 

by the International Physical Activity Questionnaire. Hand grip strength values was measured by hand grip dynamometer. 

Data normality analyzed by Kolmogorov-Smirnov test. Bivariate test analyzed by Rank Spearman test. 

Results: Energy, carbohydrate and fat intake had no correlation with nutritional status, total body fat percentage, 

subcutaneous fat percentage and skeletal muscle mass percentage (p value > 0.05), but there was a relationship between 

energy (p value = 0.33), carbohydrate (p value = 0.016) and fat intake (p value = 0.047) with visceral fat percentage. 

Physical activity had relation with nutritional status (p = 0.048) but had no relationship with total body fat percentage, 

visceral fat percentage, subcutaneous fat percentage and skeletal muscle mass percentage. Protein intake also had no 

relationship with HGS value (p value> 0.05). 

Conclusions: Dietary intake only correlated with visceral fat percentage, but had no correlation with other body 

composition parameters. Physical activity correlated with nutritional status, but had no correlation with all of body 

composition parameters. Protein intake also had no correlation with HGS. 
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BACKGROUND  

Globally, Indonesia has the fifth-largest 

elderly population in the world. Population projection 

data in 2019 shows 27.5 million elderly or 10.3% 

from the whole population and predicted to grow into 

57 millions in 2045 or 17.9% from total population in 

Indonesia.1 Central Java is province with the second-

largest elderly population after Yogyakarta Special 

Region. In 2015, elderly population in Central Java 

reached 11.7% and grows to 12.59% in 2017.2 This 

shows the increasing life expectancy of the elderly 

population in the world, including Indonesia.3 

According to population projection data in 2010-

2035, Indonesia will experience an ageing period, 

where 10% of Indonesian population will be 60 years 

old. In 2004 to 2015 there was an increased life 

expectation rate in Indonesia from 68.6 to 70.8 years 

old and projected to be 72.2 years old in 2030-2035.4  

The growing number of elderly populations 

has both positive and negative impact. Elderly will 

make positive contribution if they are healthy, 

physically active, and productive. While the negative 

impacts are when elderly has deteriorating health 

condition and chronic diseases.2 The age-related 

decline in metabolic rate will make elderly more 

prone to diseases.5,6 Elderly are specific population 

prone to nutritional status abnormality (over or 

undernutrition) and body composition changes.7  

Ageing will affect changes in energy intake 

due to impaired glucose homeostasis, hormonal, 

gustatory and olfactory system.8 Basal metabolic rate 

(BMR) studies in elderly shows a 1-2% decline yearly 

and substantially 5% less than younger age.9 All of 

the above contributes to nutritional status changes in 

elderly.  

Increasing age is associated with the loss of 

muscle mass which occurs continuously and 

consistently, also the gain of body fat composition. In 

adult, muscle mass makes up 45% of total body 

weight, while in elderly decreases to 27%. This will 
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attributes to the decreased energy requirement for 5% 

every 10 years.10 Moreover, ageing in elderly will 

affect clinically to body function, such as the 

increasing risk of sarcopenia. Sarcopenia is a 

syndrome characterized by progressive and 

generalized loss of skeletal muscle mass and strength 

and it is strictly correlated with age, gender and 

physical activity.11 

Nutritional issues in elderly should be 

addressed by adequate nutrition intake and focusing 

on physical activity as the body function are 

declining. Increased physical activity will improve 

health outcomes, while inactivity will impose elderly 

to diseases.5 Gerontologists and geriatricians stated 

that nutrition holds 30-50% role in achieving and 

maintaining optimum health condition in elderly. 

Certain nutrient needs are increased due to rapidly 

occurring degradation process.6 Several studies 

shows there is a significant correlation between 

energy intake consumption with nutritional status in 

elderly. In elderly, body protein need is not decreased, 

even higher than adults. But several studies shows 

most of elderly experiencing protein consumption 

deficit.10 Based on mentioned above background, 

authors are interested in identifying correlation 

between dietary intake and physical activity with 

nutritional status, body composition and hand grip 

strength value in elderly.  

 

MATERIALS AND METHODS 

This study was performed in July to October 

2020 in Panti Wredha Dharma Bakti Surakarta. This 

is an observational-analytic study with cross-

sectional design. Sample size for this study was 

calculated using population proportion estimation 

with minimum 50 subjects sample size. Subjects were 

pre-screened, then 54 subjects eligible to inclusion 

criteria was chosen using purposive sampling 

method. Inclusion criteria of this study are elderly 

living in Panti Wredha Dharma Bakti Surakarta from 

July to October 2020 >60 years old, able to 

communicate effectively, and gave consent to 

participate. Exclusion criteria for this study is if 

subject resigns when the study took place. This study 

had been approved by Health Research Ethics 

Committee of Medical Faculty Diponegoro 

University Number 55/EC/KEPK/FK-

UNDIP/V/2020. 

Independent variables in this study are 

dietary intake (energy, fat, carbohydrate, protein) and 

physical activity. Dietary intake data was obtained 

from Comstock visual observation converted to 

ukuran rumah tangga (URT), then analyzed using 

Nutrisurvey 2007. Energy, fat, protein, and 

carbohydrates requirement was calculated from 

Recommended Daily Allowance (RDA) 2019 

adjusted by age group.12 Dietary intake was 

considered ‘adequate’ when intake was meeting 80-

110% requirement, considered ‘more’ if surpass 

110% and ‘less’ if not meeting 80% requirement. 

Physical activity data was obtained from calculated 

daily physical activity including last 7 days exercise. 

Physical activity was scored using International 

Physical Activity Questionnaire (IPAQ). Physical 

activity score was calculated according to IPAQ 

scoring protocol. Physical activity score was 

classified as ‘low’ if under 600, ‘moderate’ if 600-

2999 and ‘high’ if ≥ 3000. 

Dependent variable in this study are body 

mass index (BMI), hand grip strength (HGS) and 

body composition parameters consist of percent fat 

mass, visceral fat, subcutaneous fat, and skeletal 

muscle mass. Body mass index value was obtained 

from weight divided by square height. Body mass 

index is categorized as underweight if <18.5 kg/m2, 

normal if 18.5-22.9 kg/m2, overweight if 23-24.9 

kg/m2, obesity grade I if 25-29.9 kg/m2, obesity grade 

II if ≥ 30 kg/m2. Body composition measured by 

OMRON (Karada Scan) model HBF 375. All 

procedures were carried out according to 

manufacturer instructions. Percent fat mass is 

categorized as normal if 20-30 % for women and 20 

% for man. Visceral fat is categorized as normal if 

0.5-9.5 %. Subcutaneous fat is categorized as normal 

if 20-29.9 % for women and 10-19.9 % for men. 

Skeletal muscle mass is categorized as normal if 23.9-

29.9% for women and 32.9-38.9 % for men.  

Hand grip strength is a measure of muscular 

strength or the maximum force/tension generated by 

one’s forearm muscles. Hand grip strength value was 

measured by hand grip dynamometer. Univariate data 

analysis in this study was used to describe each study 

variables characteristic. Data normality was analyzed 

by Kolmogorov-Smirnov test. Bivariate data analysis 

was done using Spearman Rank test. Bivariate 

analysis was used to identify correlation between 

each variable in this study. 

 

RESULTS 
Subjects characteristic 

  Subjects characteristic table shows average 

of subjects age is 71.96 years old. Subjects’ 

nutritional status by BMI is 23.37 kg/cm2, there was 

underweight elderly subject with BMI 15.08 kg/cm2 

and obese elderly subject with BMI 36.86 kg/cm2.  

The result of this study shows that most of the 

subjects has normal nutritional status (37%) but 50% 

of them has obesity and are overweight. While based 

on percent fat, there are 63% subjects are overweight 
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and obese. Most subjects (66.7%) has low physical 

activity score, only 1 subjects was found to be highly 

active. More than half subjects (66.7%) has low hand 

grip strength (HGS) value. Most of the subjects hare 

normal visceral and subcutaneous fat, but all subjects 

have low skeletal muscle mass. Majority of the 

subjects (72.2%) has adequate dietary intake.  

Correlation of dietary intake and physical activity 

and body composition  

Fat percentage in this study has no correlation 

with energy, carbohydrate, fat intake and physical 

activity. Instead, energy, fat, and carbohydrate intake 

has positive correlation in the same direction, just 

physical activity alone has negative correlation 

direction. After analysis, visceral fat has significant 

correlation with dietary intake irrespective of energy, 

fat, or carbohydrate intake, while physical activity has 

no correlation with visceral fat. In this study, dietary 

intake (energy, fat, carbohydrate) has no significant 

correlation with subcutaneous fat and skeletal muscle 

mass (p > 0.05). 

Correlation of dietary intake and physical activity 

with BMI and HGS  

This study shows that BMI has no significant 

correlation with energy intake, but correlates in 

positive direction for 0.259. Inversely, this study 

shows a significant correlation between BMI and fat 

and carbohydrate intake, and physical activity. 

Handgrip strength value also does not significantly 

correlate with protein intake, but correlates in positive 

direction for 0.235. 

 

Table 1. Subjects Characteristic 

Variable Min Max Mean ±SD 

Age (years) 59 92 71.90±8.44 

Weight (kgs) 28.30 101.20 56.30±13.55 

Height (cm) 137.68 169 153.41±6.50 

Body Mass Index (kg/cm2) 15.08 36.86 23.30±4.16 

Physical activity (score) 120 3986 1100.10±871.17 

HGS (kg) 2.60 34.60 16.60±6.78 

Percent Fat (%) 13.60 49.20 33.40±8.02 

Percent Visceral Fat (%) 0.50 30 8.50±5.37 

Percent Subcutaneous Fat (%) 10.60 37.20 25.10±5.95 

Percent Skeletal Muscle Mass 

(%) 

13 31.10 22.90±3.71 

Energy intake (kcal) 1489 1887 1610±110 

Carbohydrate intake (g) 265 313 270.90±11.31 

Fat intake (g) 30 47 35.70±5.06 

Protein intake (g) 41 74 50.7±9.01 

   

 

Table 2. Distribution and Frequency of BMI, Physical Activity,  

HGS, Body Composition and Dietary Intake 
Characteristic N % 

BMI   

Underweight 7 13 

Normal 28 37 

Overweight 10 18.50 

Obese I 14 25.90 

Obese II 3 5.60 

Physical activity   

Low 36 66.70 

Moderate 17 31.50 

High 1 1.90 

HGS   

Normal  18 33.30 

Low 36 66.70 

Percent fat   
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Ideal 20 37 

   

Characteristic N % 

   

Overweight 25 46.30 

Obese 9 16.70 

Percent visceral fat   

Normal 36 66.70 

High 15 27.80 

Very High 3 5.60 

Percent subcutaneous fat   

Low 8 14.80 

Normal  26 48.10 

High 7 13 

Very hight 13 24.10 

Percent skeletal muscle mass   

Low 54 100 

Energy intake   

Low 1 1.90 

Adequate 39 72.20 

High 14 25.90 

Fat intake   

Low 2 3.70 

Adequate 18 33.30 

High 34 63 

Protein intake    

Low 22 40.70 

Adequate 27 50 

High 5 9.30 

Carbohydrate intake   

Low 29 53.70 

Adequate 25 46.30 

 

Table 3. Correlation of Dietary Intake and Physical Activity with Body Composition Parameters 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rank Spearman Test  *Significant (p<0.05) 

  

 

Variable R P Value* 

Percent Fat   

Energy intake 0.188 0.174 

Fat intake 0.239 0.081 

Carbohydrate intake 0.017 0.901 

Physical activity -0.036 0.796 

Percent Visceral Fat   

Energy intake 0.291 0.033* 

Fat intake 0.272 0.047* 

Carbohydrate intake 0.328 0.016* 

Physical activity 0.242 0.078 

Percent Subcutaneous Fat   

Energy intake 0.009 0.947 

Fat intake -0.023 0.872 

Carbohydrate intake -0.105 0.450  

Physical activity 0.161 0.246 

Percent Skeletal Muscle Mass   

Energy intake -0.151 0.275 

Fat intake -0.219 0.111 

Carbohydrate intake 0.110 0.429 

Physical activity 0.179 0.195 
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Table 4. Correlation of Dietary Intake and Physical Activity with Nutritional Status and HGS 

  

 

 

 

 

 

 

 

 
Rank Spearman test  *Significant (p<0.05) 

 

DISCUSSION 

Subjects of this study are 54 elderly in Panti 

Wredha Dharma Bakti Surakarta. Result of this study 

shows 50% BMI of the subjects are overweight and 

obese. Thirteen percent elderly are underweight, and 

the rest are within normal weight. Other studies on 

elderly in Semarang also shows 50% elderly are 

overweight, 7.5% are underweight and 42.5% are 

normal.13 Based on percent total fat, there are 63% 

elderly with obesity and overweight. Other study on 

elderly in Puskesmas Sukawati also shows 77.8% 

subjects are obese. Overweight or obesity is 

predominantly caused by excess calories from eating 

more than energy requirement and the lack of 

physical activity.14 

This study shows 66.7% elderly has low 

score of physical activity, 31.5% elderly has moderate 

score and only 1.9% elderly has high score. Low 

physical activity in elderly is caused by limited daily 

activities in the environment. A study on elderly in 

Karangjati also shows 70.6% of the subjects has low 

activity level. Elderly over 70 years of age indeed 

engaged in less physical activity as much as 64.8%.15 

Low or moderate physical activity is associated with 

declining cognitive function, especially memory and 

language function. Physical activity are known to 

improve executive function, directing attention, 

thinking speed, working memory, and short/long term 

memory.16 

Handgrip strength value for most of the 

elderly (66.7%) were low, only 33.3% of the subjects 

has normal HGS value with average 16.61±6.78 kg. 

A study on elderly in Semarang also shows 63.8% 

subjects has low grip strength. Hand grip strength is 

one of important indicator in diagnosing sarcopenia 

in elderly.17 Decreased grip strength in ageing is 

associated with muscle type transformation, muscle 

fiber composition changes, and excitation-

contraction (EC) process, genetic factor, and 

oxidative stress (increased IL-6 and pro-apoptosis 

cytokine TNF-α).18 Decreased type II muscle fiber 

which plays role in anaerobic metabolism is main 

mechanism in lower grip strength in elderly. Less 

neurotropic factor as serotonergic, cholinergic, 

adrenergic, dopaminergic, acid-aminobutyric, and 

glutaminergic system caused hypo excitability in the 

cortex, decreased motoric coordination and cortical 

plasticity which affect motoric work.19 Based on the 

European Working Group on Sarcopenia in Older 

People (EWGSOP), grip strength is a valid and 

reliable parameter of measuring muscle strength in 

diagnosing sarcopenia.20 Sarcopenia is a geriatric 

condition which characterized with the loss of muscle 

mass and declining muscle function caused by less 

physical activity, caloric intake, more fibrotic 

progressivity, muscle metabolic changes, 

inflammation and oxidative stress.21  

Bivariate analysis in this study shows BMI is 

significantly correlates with fat and carbohydrate 

intake but not with energy intake. A study on 214 

elderly in Yogyakarta shows dietary intake (energy, 

carbohydrate, fat, protein) correlates with nutritional 

status.22 Dietary intake is a direct factor in 

determining one’s nutritional status.23 If an elderly 

consume more than 3500 kcal of energy, the excess 

of calories will produce 0.45 kg of fat. Excess calories 

of 1000 kcal per day will add 1 kg of fat per week. 

Chronic excess calories will result in weight gain.24 

One with inadequate dietary intake will have 3.2 

times higher risk of being malnourished, compared to 

subjects with adequate dietary intake.25 A study on 

elderly in Puskesmas Rambung Kota Binjai in 2019 

also shows BMI significantly correlated with energy 

intake. Although inversely correlated, this study also 

has positive correlation with the value of 0.259. 

Inadequate energy intake occurs overtime will caused 

decreased body weight while excess energy intake 

will increased body fat deposit and weight gain.26 

Variable R P Value* 

BMI   

Energy intake 0.259 0.059 

Fat intake 0.275 0.044* 

Carbohydrate intake 0.289 0.034* 

Physical activity 0.270 0.048* 

HGS   

Protein intake 0.235 0.087 
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Energy, fat, and carbohydrate intake in this 

study is significantly correlated with percent visceral 

fat. A study on 624 elderly in Japan shows different 

result where energy, fat, carbohydrate and protein do 

not have significant correlation with visceral fat 

accumulation.17 A study in 81 elderly in Puskesmas 

Jagir Surabaya also shows same result. Elderly does 

not likely to be obese and centrally obese. Visceral fat 

is body fat deposited in the middle of the body and 

covering internal organs. A study shows that obese 

people tend to have more visceral fat.27 

This result shows that dietary intake does not 

correlate with body composition parameters (percent 

body fat, subcutaneous fat, and skeletal muscle mass). 

Dietary intake positively correlated with body fat 

percentage. Body fat percentage will be lower if the 

dietary intake is subsided and energy expenditure is 

increased through physical activity.28 Although the 

result of this study is not correlated significantly but 

energy, carbohydrate and fat intake has correlation in 

positive direction with percent body fat. A study in 

167 subjects also show similar result, energy, 

carbohydrate and fat intake are not correlated with 

subcutaneous fat tissue.29  

Hand grip strength value in this study does 

not have significant correlation with protein intake. 

This result is similar to a study on 4123 elderly in the 

States, where dietary intake with ≥25 gram and ≥30 

gram protein does not correlates with grip strength. 

Nevertheless, a high protein consumption correlates 

positively with grip strength in female subjects.22 

Although not correlates significantly, protein intake 

and HGS has correlation in positive direction 

(r=0.235). 

In this study, physical activity correlates 

significantly with BMI. Physical activity is one of 

important determinants of BMI. Excess energy intake 

if not accompanied by balanced energy expenditure 

through physical activity will results in weight gain. 

Lifestyle changes also influence population eating 

pattern that will refer to high dense calorie, fat, 

cholesterol and sedentary activity also play role.30 

Most elderly subjects in this study has low physical 

activity which contributes to the high number of 

overweight and obesity in BMI. 

This study showed that physical activity was 

not significantly correlated with body composition 

parameters (percent body fat, visceral fat, 

subcutaneous fat and skeletal muscle mass). A study 

in 60 scholar subjects also showed a similar result. 

This result is different with previous study, which 

physical activity in working days correlates with BMI 

and body fat. The higher one’s physical activity, the 

better the nutritional status. Based on the literature, 

physical activity is more influential to body 

composition than weight loss. The average loss of 

visceral fat is 44%.31 Physical activity is able to 

increase fatty acids oxidation in skeletal muscle mass, 

mitochondrial volume, and adipocytes lipolysis to 

fatty acids, and fatty acids transport into cells. 

Besides, physical activity yields more energy 

contribution from fatty acids deposited in 

adipocytes.32 

 

CONCLUSIONS 
Dietary intake only correlates with visceral 

fat percentage, but has no correlation with other body 

composition parameters. Physical activity correlates 

with nutritional status, but has no correlation with all 

of body composition parameters. Protein intake also 

has no correlation with HGS 
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