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ABSTRACT 

 

The objectives of this study was to analyze food consumption and nutrient density of adults 

male aged 19-49 years old in Indonesia. This study was carried out through analyzing a 

consumption data set of Total Diet Study (SDT) of Indonesian Ministry of Health which were 

collected using 24-hour food recall method. The final subjects included for this study were 

26268 male. The nutrients adequacy were assessed based on Institute of Medicine calculation. 

The nutrients analyzed include energy, protein, calcium, iron, zinc, vitamin A and vitamin C. 

The average food consumption of Indonesian adult male population is mostly from the grains 

food group of 305.0 g. The food group that was consumed the least by the adult population was 

oily seeds as much as 18.1 g. The adequacy of energy, protein, calcium, iron, zinc, vitamin A 

and vitamin C were 81.4%, 108.3%, 105.5%, 159.4%, 64.8%, 107.7% and 54.6%, respectively. 

The nutrient density of protein, Ca, Zn, vitamin A and vitamin C were still under the 

recommendation. It means that food consumption quality of Indonesian adults need to be 

improved. Considering the inadequate intake of some micronutrients in Indonesian adults male, 

it is necessary to increase the consumption of animal food, legumes, fruits and vegetables as 

sources of micronutrients. 
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INTRODUCTION 

Quality, healthy and productive 

Human Resources (HR) is influenced by the 

consumption of a variety of foods that are 

sufficient and balanced to meet the body's 

nutrition (1). The nutritional needs of each 

individual are influenced by age, activity, 

economic level, education level, ecology, 

and government policy. Adequacy of the 

body's nutrition is influenced by a good diet, 

which contains staple foods, side dishes, 

fruits and vegetables consumed in sufficient 

quantities in accordance with needs so that it 

can suffice sources of energy, builders and 

regulating substances (2). 

The quality of food consumption in 

Indonesia is still low and less diversified 

because it is still dominated by carbohydrate 

sources, especially grains as the largest 

portion of each meal portion. Humans need 

more than 40 types of nutrients to be able to 

live actively and healthy but there is no one 

type of food that can meet all the nutritional 

needs (21). The quality of food consumption 

will affect the nutritional status and health 

status in the future, especially the age of 19-

49 years which is a productive age but the 

need for certain food consumption limits to 

maintain health (6,17). 

The quality of food consumption is 

related to nutrient density, which are foods 

that are high in nutrition but relatively low 

in calories. Nutrient-dense foods contain 

complex carbohydrates, lean proteins, 

healthy fats, vitamins and minerals (15). The 

density of energy and nutrients of food 

consumption can determine and measure the 

adequacy of energy intake and nutrition of 

each individual (9). Current dietary trends 

that focus on protein sources or energy 

sources only (16). Nutrition density 

approaches can be an important tool for 

nutrition education as well as a reference as 

a dietary guide (7). The density of energy 

and nutrients of food consumption can form 

consumption patterns and show the quality 

of food consumed. 

Assessment of the quality of food 

consumption so far is only for household 

and regional scales using SKMI data and 

there has never been researched on 

individuals so research is needed to analyze 

food consumption and nutrient density for. 

This research is expected to be able to 

describe food consumption and nutrient 

density in adults so that it is expected to be 

able to provide information and evaluation 

on food consumption patterns and balanced 

nutrition intake to meet nutritional adequacy 

in adults in Indonesia. 

 
METHODS  

Design, location and time 

The data used in this study was 

secondary data obtained from the Individual 

Food Consumption Survey (SKMI) which is 

part of the 2014 Total Diet Study (SDT). 

SDT was conducted by Ministry of Health 
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of the Republic of Indonesia. SDT was the 

national survey in Indonesia that collects 

complete data on individual consumption. 

This study used a cross sectional study 

design that included 191 524 individuals in 

51 127 households in all provinces and 

districts/cities in Indonesia. A survey of 

individual food consumption was carried out 

in 2014. The processing, analysis and 

interpretation of the data was carried out 

from March to June 2020 at the Nutrition 

Study Program, Faculty of Health Sciences, 

Jenderal Soedirman University, Purwokerto. 

 

Number and Subject Selection 

The population of Individual Food 

Consumption Survey or SKMI 2014 were 

provinces in Indonesia that were represented 

in household samples. Household samples 

were randomly selected from census block 

(BS) that have been visited and registered by 

Riskesdas 2013. Inclusion criteria of SKMI 

2014 were all household samples and 

available household members when the data 

collected. Households that were cannot be 

visited and household members whose 

refuse to participate were excluded. The 

SKMI data included 191.524 people from 

51.127 households spreaded across 2.080 

census bloks, adult male aged 19 to 49 years 

were selected for analizing. The analysis 

used the total subjects data, namely 26.268 

adult Indonesian males. 

 

Data Collection 

Criteria for this study included adult 

males 19 to 49 years old who were in fit 

condition, has normal daily intake (not 

fasting, no current dieting, and not sick). 

Data sample has cleaned for incomplete 

body weight and food intake data. This study 

analyzed Nutrient intake and adequacy level 

(compared to requirement data from Institut 

of Medicine) in adult men, using food 

consumption and nutrient intake data. The 

variables and variable category available in 

Tabel.1.  

 

Table 1: Variables dan Variable Category of 

the Study 

Variables Variable Category 

Body weight 
According to body weight of 
subject (SKMI, 2014) 

Food 
Consumption  

According to type of food 
consumption from subject 

(SKMI, 2014) 
Nutrient Intake  Makronutrient intake such as 

energy, protein, fat and 
carbohydrate 

Nutrient 

Adequacy Level  

According to category of age 

and gender 
Nutrient Density 1. Adequate 

2. Inadequate 

 

Processing and analyzing of the Data 

The data processing stages consist of 

cleaning, categorizing and analyzing data. 

The data were obtained then processed using 

Microsoft Excel 2019 and analyzed using 

SPSS 23. Consumption of food sources of 

nutrients was analyzed by type of food, 

quantity (grams) and level of consumer 

participation. Based on the food 
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consumption data, type of food consumption 

and nutrient intake are calculated. The 

calculation of the nutrient adequacy level is 

obtained from the comparison of intake with 

the needs of each nutrient according to the 

modified individual nutritional needs based 

on IOM (Table 2) for each age and sex 

category with the following formula: 

Nutrient  Adequacy (%) =
Nutrient  Intake x 100%   

Nutritional  Need 
 

Table 2:  Nutritional needs for each age group 

Sex-age group 
Body 

weight* 

Ca 

(mg) 

Fe 

(mg) 

Zn 

(mg) 

VitA 

(ug) 

VitC 

(mg) 

Men        
19-29 years 60 676.1 9.1 7.9 528.2 63.4 
30-49 years 62 698.6 9.4 8.2 545.8 65.5 
Women       
19-29 years 54 732.2 12.9 6.2 457.6 54.9 
30-49 years 55 745.8 13.1 6.3 466.1 55.9 

Source : Modified from IOM (IOM, 2000, 2001, 2011) 

 

Calculation of energy used equation of 

Henry (2005), while to calculate the protein 

based on modified energy, protein, fat and 

carbohydrate adequacy calculation by IOM. 

Not only nutrient adequacy level from food 

consumption, but nutrient adequacy from 

individual also conceived in nutrient density. 

The nutrient density concept used to 

describe nutrient adequacy of food 

consumption diet individually apart from 

nutrient adequacy level. Based on score of 

energy density and food nutrient, it used to 

reference for food consumption to increase 

nutrient adequacy level and nutrient density 

at the end (8). The definition of nutrient 

density is comparison the amount of nutrient 

intake daily consumption per 1000 kkal of 

energy (5). In addition the calculation of 

nutrient density is used the formula (5,8,14): 

Nutrient Density =
Nutrient Intake 

Energy Intake
 x 1000 

The value of density nutrient intake 

classified to be inadequate if the nutrient 

density value is less than FAO standard and 

adequate if  nutrient density value equal or 

more than FAO standard.  

Table 3: Standard of Nutrient Density Intake  

Zat Gizi Densitas 

Protein 40 – 50 g 

Calcium 500 – 800 mg 

Iron 7 – 40 mg 

Zink 12 – 20 mg 

Vitamin C 50 – 60 mg 

Vitamin A 700 – 1000 µg 

Adapted by Drewnowski 2005 

 

RESULTS 

Socio-economic characteristics  

The socio-economic characteristics in 

this study include the area of residence, level 

of education, main occupation, and 

economic status showed in table 4. The 

descriptive statistical test shows that the 

majority of Indonesian men aged 19-49 

years live in rural areas with a percentage of 

55.7%. Most of the male population 

graduated from high school (34%). Most of 

Indonesia's adult males work as farmers 

(27.6%). Most of the male population has 

upper middle economic status with a 

percentage of 21.7%. 
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Table 4: Distribution of subjects according to 

socio-economic characteristics 

Sosio-

Economic 

19-29 

Years 

30-49 

Years 

Total 

Wilayah    

Urban 3813 

(47.6) 

7836 

(42.9) 

11649 

(44.3) 
Rural 4196 

(52.4) 

1042

3 (57.1) 

14619 

(55.7) 
Education 
level    

Not school 582 (7.3) 2279 

(12.5) 

2861 

(10.9) 
Elementary 

school  
1428 

(17.8) 

5608 

(30.7) 

7036 

(26.8) 
Junior High 

School 
1749 

(21.8) 

3664 

(20.1) 

5413 

(20.6) 
Senior High 

School 
3634 

(45.4) 

5286 

(29.0) 

8920 

(34.0) 
Higher 

education 
616 (7.7) 1422 

(7.8) 

2038 

(7.8) 

Occupation    

Not work 1596 

(19.9) 

468 

(2.6) 

2064 

(7.9) 
Civil servant 126 (1.6) 1351 

(7.4) 

1477 

(5.6) 
Employee 1214 

(15.2) 

2004 

(11.0) 

3218 

(12.3) 
   
Entrepreneur 

1095 

(13.7) 

3979 

(21.8) 

5074 

(19.3) 
Farmer 1282 

(16.0) 

5979 

(32.7) 

7261 

(27.6) 
Fisherman 160 (2.0) 606 

(3.3) 

766 

(2.9) 
Laborer 1268 

(15.8) 

2957 

(16.2) 

4225 

(16.1) 
Other 1268 

(20.0) 

917 

(5.0) 

2183 

(8.3) 
Economic 
Status 

   

Lowest 1444 

(18.0) 

3373 

(18.5) 

4817 

(18.3) 
Lower 

Middle 
1550 

(19.4) 

3595 

(19.7) 

5145 

(19.6) 
Middle 1750 

(21.9) 

3734 

(20.5) 

5484 

(20.9) 
Upper 
Middle  

1782 

(22.2) 

3912 

(21.1) 

5694 

(21.7) 
Highest  1483 

(18.5) 

3645 

(20.0) 

5128 

(19.5) 

 
Food Consumption of Adult Male in 

Indonesia  

Table 5 shows that overall food 

consumption in the study subjects came 

from grains, tubers, animal foods, oils and 

fats, oily fruits/seeds, legumes, sugar, 

vegetables and fruits, and others. The 

highest consumption level in subjects aged 

19-49 years is grain with a total value of 

305.0 305140.0, the smallest level of food 

consumption in subjects aged 19-25 years is 

sugar with an average value of 15.4 ± 18 

while the smallest level of food consumption 

at age 30 -49 years are oily fruits/seeds with 

an average value of 16.9 ± 64.1.  

 
Table 5: Average (standard deviation) and 

median (participation rate) of food 

consumption according to 9 food 

groups and age groups 

Food 

group  

19-29  years 30-49  years Total 

Mean ± SD (median / %) 

Grains 303.2±134.0 

(150.0/99.2) 

305.8±142.6 

(155.0/99.1) 

305.0±140.0 

(150.0/99.2) 

Tubers 22.8±214.6 

(34.0/20.7) 

28.3±238.5 

(40.0/22.1) 

26.7±231.8 

(38.0/21.7) 

Animal 

food 

158.2±113.0 

(72.6/82.7) 

159.4±118.5 

(72.0/81.9) 

159.0±116.8 

(72.0/82.1) 

Oil and fat 19.4±16.0 

(15.0/91.2) 

20.1±16.8 

(15.1/91.1) 

19.8±16.6 

(15.0/91.1) 

Oily 

fruits/seeds 

16.9±64.1 

(40.0/27.6) 

18.6±66.1 

(39.9/29.7) 

18.1±65.5 

(40.0/29.0) 

Legumes 42.7±70.2 

(50.0/41.9) 

44.7±74.6 

(52.0/41.4) 

44.1±73.3 

(50.1/41.5) 

Sugar  15.4±18.7 

(15.0/67.9) 

21.2±21.2 

(20.0/78.1) 

19.4±20.7 

(20.0/75.0) 

Vegetables 

and Fruits 

80.3±59.5 

(20.8/85.2) 

97.0±64.0 

(25.0/87.5) 

91.9±62.8 

(24.0/86.8) 

Other 54.5±54.5 

(2.8/99.1) 

45.7±38.1 

(3.0/99.2) 

48.4±43.5 

(3.0/99.1) 

 

Nutritional Intake And Nutritional 

Adequacy Level 

Table 6 presents mean and median of 

nutrient intakes and nutrient adequacy based 

on age group in Indonesian adults male. 

Overall, male nutrient intakes aged 30-49 

years were slightly higher than aged 19-29 

years except for vitamin A. Mean of nutrient 

adequacy of indonesian male adult grouped 

by age are also presented ini table 6. It can 

be clear that mean of nutrient adequacy 
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showed the same pattern, in which greater 

than those aged 19-29 years in calcium and 

vitamin C adequacy.  

Table 6:  Mean (median), standard deviation 
(coefficient of variation) of nutritional 
intake and level of nutritional adequacy 

by age group 

Nutrients 19-29 

years 
30-49 years Total 

Energy 1800 

(1704) 

699 (0.4)  

1852 (1776) 

687 (0.4)  

1836 

(1755) 

691 (0.4)  

Protein 64.6 (59.7) 

31.8 (0.5)  

66.4 (61.8) 

32.5 (0.5)  

65.9 

(61.1) 

32.3 (0.5)  

Ca 689.9 

(619.8) 

356.4 (0.5)  

747.8 

(673.1) 

379.2 (0.5)  

730.2 

(658.2) 

373.4 

(0.5)  

Fe  14.7 (13.3) 

7.3 (0.5)  

14.9 (13.5) 

7.2 (0.5)  

14.8 

(13.5) 

7.2 (0.5)  

Zn 5.2 (4.5) 

3.1 (0.6)  

5.3 (4.6) 

3.3 (0.6)  

5.3 (4.5) 

3.3 (0.6)  

Vit A 589.6 

(427.7) 

509.7 (0.9) 

578.7 

(414.0) 

508.1 (0.9)  

582.0 

(418.7) 

506.6 

(0.9)  

Vit C 31.2 (19.5) 

36.9 (1.2)  

37.3 (23.6) 

41.8 (1.1)  

35.5 

(22.3) 

40.5 (1.1)  

E 79.7 (75.3) 

31.7 (0.4) 

82.2 (78.7) 

30.9 (0.4) 

81.4 

(77.6) 

31.2 (0.4) 

P 110.8 

(100.9) 

56.1 (0.5) 

107.2 (98.8) 

53.7 (0.5) 

108.3 

(99.5) 

54.4 (0.5) 

Ca 

adequacy 

102.0 

(91.7) 

52.7 (0.5) 

107.0 (96.3) 

54.3 (0.5) 

105.5 

(95.0) 

53.9 (0.5) 

Fe 

adequacy 

161.4 

(145.6) 

80.1 (0.5) 

158.6 

(143.8) 

76.6 (0.5) 

159.4 

(144.3) 

77.6 (0.5) 

Zn 

adequacy 

65.4 (56.8) 

39.7 (0.6) 

64.5 (55.6) 

40.5 (0.6) 

64.8 

(56.0) 

40.2 (0.6) 

Vit A 

adequacy 

111.6 

(81.0) 

96.5 (0.9) 

106.0 (75.8) 

93.1 (0.9) 

107.7 

(77.4) 

94.2 (0.9) 

Vit C 

adequacy 

49.2 (30.8) 

58.3 (1.2) 

57.0 (36.1) 

63.8 (1.1) 

54.6 

(34.4) 

62.3 (1.1) 

 

Nutrient Density  

Nutrient density was the nutrient 

content in 1000 kcal of subject energy. 

Based on the results of the analysis, it was 

known that the density protein, calcium, zinc, 

vitamin C and vitamin A were still below the 

recommendation so they were categorized 

as deficient. Only iron density was in 

accordance with recommendations.  

 

Table 7: Mean, median, standard deviation and 

coefficient of variation in nutrient 

density of adult male by age group  

Densitas 
Gizi 

19-29 
Years 

30-49 
Years 

Total 

Mean (median) 

standard deviation (coefficient of variation) 

Protein 
density 

36.5 
(34.6) 
11.58 

(0.3) 

36.3 
(34.5) 

11.6 

(0.3) 

36.3 
(34.5) 

11.6 

(0.3) 

Ca density 399.4 
(371.4) 

186.5 
(0.5) 

418.0 
(383.8) 

192.5 
(0.5) 

412.3 
(380.5) 

190.9 
(0.5) 

Fe density 8.4 
(7.6) 

4.1 
(0.5) 

8.3 
(7.4) 

4.1 
(0.5) 

8.3 
(7.5) 

4.1 
(0.5) 

Zn density 2.9 
(2.7) 

1.3 
(0.5) 

2.8 
(2.6) 

1.4 
(0.5) 

2.8 
(2.6) 

1.4 
(0.5) 

Vit A 

density 

340.8 

(249.3) 
311.7 
(0.9) 

323.7 

(233.6) 
299.4 
(0.9) 

328.9 

(238.3) 
303.3 
(0.9) 

Vit  C 

density 

19.3 

(11.4) 
26.4 
(1.4) 

22.1 

(13.5) 
28.6 
(1.3) 

21.3 

(12.8) 
28.0 
(1.3) 

 

 

DISCUSSIONS  

In line with the previous study, the 

results showed that the largest food group is 

found in the grain group as a source of high-

fiber carbohydrates so that the glycemic 

index is low which results in a feeling of 

being full longer (21). The proportion of 

carbohydrates in each meal portion has the 
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most share in low-income countries, poor 

economic conditions affect patterns and 

levels of household expenditure so that they 

cannot afford to buy a variety of food. The 

smallest food group at the age of 19-29 years 

old is the consumption of oily f ruits and 

seeds. The results of this study were also 

supported by previous study that the 

consumption of oily fruits/seeds is the 

smallest food group because this was caused 

in part oils/fats consumed by individuals in 

the form of processed foods in this study 

were not counted in the oil/fat group (1). The 

smallest food group consumed by the age of 

30-49 years was sugar. These finding in line 

with previous study that sugar consumption 

at this age is very low because they only 

consume food and drinks containing sugar 

such as caramel, chocolate, cakes and so on, 

on the other hand at this age are at risk of 

developing diseases related to excess sugar 

intake in the body so they choose not to 

consume pure sugar (3,17). 

Research in male aged 19-29 years 

showed that the average consumption of fat 

in Indonesian population was more than 

quarter of total daily energy consumption. 

Moreover, the result of the recent study 

revealed that prevalence of overweight 

among this aged group was almost ten 

percent. As the result that controlling the 

energy dence of diet and increasing physical 

activity were the essential issues to reach 

more better nutritional status in Indonesian 

male adult in 19-24 years old (20). In additon, 

the result of another showed that those aged 

group, which higher in body mass index were 

tent to had lower nutrient intakes in energy 

and protein (22). 

Eating adequate and variety of food 

was essential to reach body requirement of 

nutrient. Indonesian adults consumed a lot of 

variety of food though it was still inadequate 

to get the required micronutrients (18). Thus, 

lack of knowledge in nutrition, the ability to 

purchase food, and the available to process 

the food could be reasons to explain that issue.   

In demographic perspective, natural 

and semi-natural forest were positively 

associated with a larger number of 

nutritionally important food group in area in 

which limited for the poor in developing 

country. The research about forest and 

micronutrient-rich food consumption in 

Indonesia mentioned that most of dietary 

staples in this country were extremely low in 

zinc, vitamin A and iron while fruits, leafy-

green vegetables, animal source foods 

contained higher densities of all three 

micronutrients. Moreover, social and cultural 

factors might also be affecting in dietary 

choices in Indonesian people which were not 

eating more fruits, vegetables, and animal 

source foods (10). 

The higher the nutrient density value, 

the better the quality of the food consumed 

(5,8,14). The results of the nutrient density 

calculation show that the food quality of 
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adult male population in Indonesia still 

needs to be improved so that the nutrient 

density value is better. This is in line with 

previous studies which show that 

consumption of protein, vegetable and fruit 

sources is still low (4). This study was also 

in line with previous studies which showed 

that the density of protein, calcium, vitamin 

A and vitamin C in adults was still below the 

recommendation (14,19). The low 

consumption of vegetables, fruits and 

animal foods in the adult population in 

Indonesia was one of the factors that causes 

the low density of calcium and vitamin 

intake, especially vitamins A and C. 

 

CONCLUSION 

The average food consumption of 

Indonesian adult male population is mostly 

from the grain’s food group of 305.0 g. The 

food group that was consumed the least by 

the adult population was oily seeds as much 

as 18.1 g. The adequacy of energy, protein, 

calcium, iron, zinc, vitamin A and vitamin C 

were 81.4%, 108.3%, 105.5%, 159.4%, 

64.8%, 107.7% and 54.6%, respectively. 

The nutrient density of protein, Ca, Zn, 

vitamin A and vitamin C were still under the 

recommendation. It means that food 

consumption quality of Indonesian adults 

needs to be improved. Considering that the 

adequacy of nutrients, especially 

micronutrients for the adult population of 

Indonesian, was still quite low, it is 

necessary to increase the consumption of 

animal foods, nuts, fruits and vegetables as 

food sources of micronutrients. 
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