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ABSTRAK  
Latar Belakang: Asupan gula, garam, dan lemak yang berlebih merupakan salah satu faktor risiko 
terjadinya obesitas dan penyakit tidak menular. Perubahan asupan gula, garam, dan lemak pada 
orang dewasa dengan kasus obesitas baru belum diteliti di Indonesia. 
Tujuan: Menganalisis pola asupan dan besaran perubahan asupan gula, garam, lemak pada orang 
dewasa obese selama dua tahun pemantauan.  
Metode: Desain pada penelitian ini yaitu studi longitudinal dengan menggunakan data sekunder dari 
Studi Kohor Faktor Resiko Penyakit Tidak Menular oleh Kementerian Kesehatan Republik Indonesia. 
Subjek pada penelitian ini yaitu penyandang obesitas baru sebesar 138 subjek. Nilai cut-off obesitas 
yang digunakan dalam penelitian yaitu IMT ≥25.00 kg/m2. Asupan gula, garam, dan lemak diperoleh 
dari food recall 1x24 jam dan FFQ. Pola asupan gula, garam, dan lemak dikategorikan menjadi 
meningkat atau menurun berdasarkan perbandingan asupan pada akhir penelitian dengan asupan 
GGL di T2 (tertile sedang) pada awal penelitian. Besar perubahan asupan gula, garam, dan lemak 
adalah selisih asupan gula, garam, dan lemak subjek penelitian di dua tahun pengamatan. 
Hasil: Mayoritas penyadang obesitas yaitu perempuan dengan rentang usia 35-44 tahun dan 
mempunyai kadar LDL yang tergolong tinggi. Adanya perubahan pada asupan gula, garam, dan 
lemak pada penyandang obesitas yang meningkat secara signifikan khususnya pada gula, dan 
lemak. Besar perubahan asupan gula, garam, dan lemak pada orang dewasa obese sebesar 10,5 
g (p<0,05), 0,02 g (p>0,05), dan 10,7 g (p<0,05) selama dua tahun. Asupan pangan sumber gula, 
garam lemak seperti kue manis, minuman berpemanis, dan minuman sachet dengan penambahan 
gula, makanan kaleng, kecap, dan gorengan serta daging juga meningkat selama dua tahun 
pemantauan. 
Kesimpulan: Asupan gula, garam, dan lemak pada orang dewasa yang obesitas cenderung 
meningkat, dan kemungkinan besar dapat meningkatkan prevalensi obesitas dan penyakit tidak 
menular di Indonesia. 
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ABSTRACT 
Background: Excessive intake of sugar, salt, and fat (SSF) is a risk factor for obesity and non-
communicable diseases. Changes in sugar, salt, and fat intake in adults with new obesity cases 
have not been studied in Indonesia. 
Objective: To analyze dietary trajectories and sugar, salt, and fat intake changes in obese adults. 
Methods: The design of this study was a longitudinal study using secondary data from the Study 
on Non-Communicable Disease Risk Factors by the Ministry of Health of the Republic of Indonesia. 
The subjects in this study were 138 subjects with obesity. The obesity cut-off value used in the study 
was BMI 25.00 kg/m2. Sugar, salt, and fat intake were obtained from food recall 1x24 hours and 
FFQ. The dietary trajectories of sugar, salt, and fat intake were categorized as increasing or 
decreasing based on the comparison of intake at the end of the study with the intake of SSF at T2 
(medium tertile) at the beginning of the study. The change in the intake of sugar, salt, and fat was 
the difference in the subjects' intake of sugar, salt, and fat in the two years of observation. 
Results: The majority of obese adults were women aged 35-44 years and had high LDL levels. 
There was a change in the intake of sugar, salt, and fat, which increased significantly, especially 
sugar and fat. Changes in sugar, salt, and fat intake in obese adults were 10.5 g (p<0.05), 0.02 g 
(p>0.05), and 10.7 g (p<0.05) for two years. Intake of food sources of sugar, salt, and fat such as 
sweet food, sugar-sweetened drinks, instant powder drink with added sugar, canned food, soy 
sauce, fried foods, and meat also increased during the two years of monitoring. 
Conclusion: The intake of sugar, salt, and fat in obese adults tend to increase and is likely to 
increase the prevalence of obesity and non-communicable diseases in Indonesia. 
  
KEYWORDS: adult; sugar-salt-fat intake; obesity; dietary behaviour changes; longitudinal study 

 

 
Article info: 
Article submitted on October 17, 2022 

Articles revised on November 14, 2022 

Articles received on December 2, 2022 

 

INTRODUCTION 

 Obesity is a serious public health 

issue in both developing and developed 

countries. Obesity is closely linked to non-

communicable conditions including diabetes, 

metabolic syndrome, and cardiovascular 

disease, and can severely worsen these 

conditions (1,2). According to data from the 

Indonesian Family Life Survey (IFLS), 33.0% of 

people were overweight in 2014 increased from 

17.1% (1993) to 33.0% (3). According to Basic 

Health Research, obesity in Indonesia increased 

from 10.5% in 2007 to 14.8% in 2013 and 21.8% 

in 2018 (4). Bogor City, one of West Java 

Province's cities, has a significant incidence of 

obesity. Bogor City has a 23.85% higher 

prevalence of overweight and obesity in adults 

over the age of 18 than West Java. (5). Obesity 

has a negative influence on the country's 

economic losses. In 2016, the economic loss 

from overweight and obesity was around $28.4 

billion (Rp369.70 trillion) (6). According to the 

nutrition transition theory, economic growth, 

urbanization, and globalization have led to 

increasing consumption of processed foods, 

sedentary behavior, and excessive salt, sugar, 

and fat intake, all of which lead to obesity and 

non-communicable disease (7–9).  

 The Indonesian government's primary 

focus on preventing chronic or non-

communicable illnesses is reducing sugar, salt, 

and fat intake (NCDs). The Balanced Nutrition 

Guidelines (PGS) limit sugar intake to less than 

50 g/day, salt to less than five g/day, and fat to 

less than 67 g/day (10). However, data analysis 

of the Individual Food Consumption Survey 

(SKMI) showed that 29.7% of the Indonesian 

population consumes more sugar, salt, and fat 
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than recommended (11). The Non-

communicable Disease Progress Monitor 2020 

report also showed that decreasing the 

consumption of unhealthy food in Indonesia was 

not optimal as measured by the policy on the 

intake of salt, saturated fat, and trans-fat (12).  

 Behaviour changes are essential, 

especially in sugar, salt, and fat intake in obese 

adults. It can improve energy balance, lose 

weight and prevent and control non-

communicable diseases (13,14). Research on 

sugar, salt, and fat intake using longitudinal data 

has not been conducted in Indonesia. This 

research aimed to analyze dietary trajectories 

and changes in sugar, salt, and fat intake among 

obese adults during two years of monitoring. 

 

 

MATERIALS AND METHODS  

 The design of this study was a 

longitudinal study using secondary data from the 

Non-Communicable Disease Risk Factor Cohort 

Study. The Non-Communicable Disease Risk 

Factor Cohort Study was conducted in Bogor 

City on permanent residents in five urban 

villages (Kebon Kalapa, Babakan Pasar, 

Babakan, Ciwaringin, and Panaragan) in Central 

Bogor Regency, Bogor City, West Java Province 

since 2011. This research was approved by the 

Health Research Ethics Commission, Health 

Research and Development Agency Number: 

LB.02.01/5.2/KE. 143/2014 and 

LB.02.01/5.2/KE. 042/2016. The data analysed 

in this study were retrieved from 2014 to 2016. 

 The inclusion criteria for this research 

were men and women, 27 to 63 years old, having 

a Body Mass Index (BMI) ≥25.0 kg/m2 for two 

years from 2014 (beginning of the study) to 2016 

(end of study). Exclusion criteria included 

pregnant women, taking supplements to lose or 

gain weight, and incomplete data. Determination 

of the number of subjects in this study began 

with determining the new incidences of obesity 

in adults after two years of study from the 

baseline of the Non-Communicable Disease 

Risk Factor Cohort Study in 2011-2012 with a 

total of 5 690 subjects. The subjects were 2 819 

people with normal nutritional status, 2 475 

subjects with obesity, and 396 subjects with 

incomplete data. The number of new incidences 

of obesity after being followed for two years of 

study (2014) from subjects who had normal 

nutritional status in 2011-2012 was 276 subjects. 

Subjects with a new incidence of obesity were 

followed up for two years of study (2016), and 

145 remained obese. However, from 145 

subjects, there were missing data on physical 

activity by two subjects and food consumption by 

five subjects. Thus, the total number of subjects 

in this study was 138 subjects. 

 Data collection was conducted by the 

Non-Communicable Disease Risk Factor Cohort 

Study team. The data in this research consisted 

of the following:  

1. Characteristics of the subjects, including 

individuals (age, gender), socioeconomic 

(education, occupation, and income), and 

behaviour (physical activity, smoking 

habits, and mental and emotional 

disorders). Data on comorbidity consisted 

of hypertension, diabetes mellitus, and 

blood lipid profiles taken at the beginning of 

the study (2014). 

2. Anthropometric data, including weight, 

height, abdominal circumference, and Body 

Mass Index, were taken from the baseline 

Non-Communicable Disease Risk Factor 

from the beginning of the study (2014) to the 

end of the study (2016). 

3. Food consumption data, including 24-hour 

food recall and FFQ, was taken once a year 

from the beginning of the study (2014) to the 

end of the study (2016). The analysis of 

sugar, salt, and fat intake was conducted by 

selecting all foods and drinks containing 

sugar, salt, and fat from 24-hour food recall, 

then analyzed using Nutrisurvey and 

calculating the total intake of each sugar, 

salt, and fat per person per day. Analysis of 

salt intake was carried out by converting the 

amount of dietary sodium from the results of 

the nutrisurvey. Conversion from sodium to 

salt was consucted by dividing the value of 

sodium (mg) by 393.4, or 1 gram of salt 
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contains about 393.4 mg of sodium (11). 

The frequency consumption of SSF food 

sources was taken using the Food 

Frequency Questionnaire (FFQ).                                                                                                                                                                                                                                 

           Data processing used Microsoft Excel 

2019 and IBM SPSS Statistics 22. Univariate 

analysis was conducted to analyze the subject's 

characteristics and other variables presented in 

frequency, mean, standard deviation, and min-

max. The dietary trajectories of sugar, salt, and 

fat were analyzed by comparing the intake of 

sugar, salt, and fat at the end of the study (2016) 

with the intake of sugar, salt, and fat in the T2 

group (medium tertile) at the beginning of the 

study (2014) and categorized into increases and 

decreases. The change in sugar, salt, and fat 

intake was calculated from the difference 

between the measurement of sugar, salt, and fat 

intake at the beginning of the study (2014) and 

the end of the study (2016). To establish the data 

distribution, a normality test was performed and 

the Kolmogorov-Smirnov test was used. The 

Wilcoxon test was used to compare sugar, salt, 

and fat intake at the beginning to the end of 

study. P-values <0.05 were considered 

statistically significant. 

 

RESULTS AND DISCUSSIONS  

 A total of 138 adults aged 27 – 63 

years participated in this research. The 

characteristics of the subjects in this research 

are shown in table 1. Most of the subjects were 

women (77.5%), aged 35-44 years (39%), with 

moderate education (60.9%), low income 

(84.1%), and working as domestic workers 

(49.3%). The majority of subjects had non-

smokers (76.8%), had good mental health 

(81.9%). Most of the subject both man (21.7%) 

and woman (75.4%) had sufficient physical 

activity. Based on comorbidity, most of the 

subjects did not suffer from diabetes mellitus 

(94.9%), had a normotension (73.2%), and had 

normal lipid profiles except LDL cholesterol level 

(81.2%) were relatively high. 

 

Table 1. Characteristics of participants 

Subjects Characteristic  n=138 % 

Sex 
Male 31 22.5 
Female  107 77.5 

Age 
27-34 years  24 17.4 
35-44 years  55 39.9 
45-54 years  40 29.0 
55-65 years  19 13.8 

Education 
Low education level 47 34.1 
Moderate education level 84 60.9 
High education level 7 5.1 

Income   
Poor   116 84.1 
Adequate  22 15.9 

Occupation     
Unemployed  16 11.6 
Domestic workers 68 49.3 
Labor  7 5.1 
Officer  47 34.1 

Smoking status    
Non-smoker 75 76.8 
Light Smoker  48 13.8 
Moderate Smoker 
 

15 9.4 
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Subjects Characteristic  n=138 % 

Mental and emotional disorder   
No 113 81.9 
Yes 25 18.1 

Physical Activity    
Low (<600 MET) 4 2.9 
Adequate (≥600 MET) 134 97.1 

Diabetes Mellitus   
No 131 94.9 
Yes 7 5.1 

Hypertriglyceridemia   
No 123 89.1 
Yes 15 10.9 

Hypercholesterolemia   
No 88 63.7 
Yes 50 36.3 

LDL Cholesterol level   
Normal 26 18.8 
Abnormal 112 81.2 

HDL Cholesterol level   
Normal 119 86.2 
Abnormal 19 13.8 

Hypertension   
No 101 73.2 
Yes 37 26.8 

Obesity is considerably more prevalent 

in women (11.5%) than in males (6.9%), 

according to data from the National Health and 

Nutrition Examination Survey 2017-2018. (15). 

The high prevalence of women with obesity is 

not only caused by changes in lifestyle, high 

energy food intake, and sedentary behaviour, 

but also menopause conditions, parity, and oral 

contraceptives can affect the incidence of 

obesity in women (16). Socioeconomic status 

also affects the incidence of obesity. High 

socioeconomic status has better accessibility to 

healthy food and health facilities than individuals 

with low socioeconomic status (17). Higher 

education also reflects higher health awareness 

and health care capabilities, as well as a 

healthier lifestyle (18). In contrast, lower levels of 

education are associated with a high-

carbohydrate diet and higher consumption of 

sweets (19).Most subjects did not have 

comorbidities due to early obesity. High levels of 

LDL Cholesterol level subject can be caused by 

high intake of sugar and fat during the study. 

The dietary trajectories and intake of 

sugar, salt, and fat during the two years of 

monitoring are shown in Table 2. The dietary 

trajectories of sugar intake increased (62.3%), 

with the average intake at the beginning of the 

study from 23.9 g/day to 34.2 g/day (Table 2). 

However, subjects with sugar intake higher than 

the recommendation increased from 10.9% 

(n=15) to 22.9% (n=31) at the end of the study. 

The change in sugar intake increased 

significantly by 10.2 g for two years (p<0.05). 

The increase in sugar intake in the subjects was 

caused by an increase in the consumption of 

food sources of sugar in the subject, such as 

sweet food, sugar-sweetened beverages, and 

instant powder drink with added sugar. The 

average increase in sugar intake in female 

subjects was 11.44 g higher than in male 

subjects by 5.96 g during two years of 

monitoring. Women are 2.38 times more at risk 

of consuming more sugar than recommended 

(OR; 95% CI: 2.38; 2.33-2.44) (20). 
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Table 2. Intake of sugar, salt, and fat in obese adults during two years of monitoring 

Data 
Decreasing1 Increasing2 Beginning of 

study 
(g/day) 

End of the 
study 

(g/day) 

Changes 
(g) 

p-
value5 n % n % 

Sugar  52 37.7 86 62.3 23.9±18.4  
(0-86.4)3 

34.2±27.3  
(0-136.3)3 

+10.24 
0.000* 

Salt 57 41.3 81 58.7 4.8±3.8  
(0.7-30.6)3 

4.8±4.9  
(0.4-41.1)3 

+0.024 
0.127 

Fat  47 34.1 91 65.9 55.7±26.6 
 (7.7-147.8)3 

66.4±34.5  
(6-190.1)3 

+10.74 
0.005* 

1Decreased (Intake of sugar, salt and fat at the end of the study was lower than the median T2 intake at the 
beginning of the study, which is 20.7 g/day (sugar), 3.9 g/day (salt), and 49.3 g/day (fat)); 2Increased (Intake of 
sugar, salt and fat at the end of the study intake was  higher than the median T2 intake at the beginning of the 
study, which is 20.7 g/day (sugar), 3.9 g/day (salt), and 49.3 g/day (fat)); 3Mean±SD (min-max); 4Mean; 5Wilcoxon 
test;*significant at p<0.05 

 

The dietary trajectories of salt intake 

also increased (58.7%) (Table 2). The average 

total salt intake of the subjects during the two 

years of monitoring was 4.8 g/day. Research 

conducted by Li et al. in China also showed 

stable dietary trajectories of salt intake (21). The 

change in salt intake increased by 0.018 g during 

the two years of monitoring, even not statistically 

significant (p>0.05). Research subjects with 

hypertension tended to reduce salt intake by -0.3 

g. Research conducted by Aburto et al. using 

data from a longitudinal study in China showed 

that the diagnosis of hypertension in adults 

would have an impact on reducing sodium intake 

by 251 mg/day (22). 

The dietary trajectories of fat intake were 

increased (65.9%) (Table 2). The average fat 

intake of the subjects also at the beginning of 

monitoring was 55.7 g/day increased 

significantly to 66.4 g/day with an average 

increase of 10.7 g (p<0.05) for two years of 

monitoring. This result is in line with the study 

conducted by Shan et al. using data from the 

National Health and Nutrition Examination 

Survey Cycles (1999-2016) in adults (23). In this 

study, fat intake more than the recommendation 

(>67 g/day) increased from 28.3% (n=39) to 

42.8% (n=59)—average fat intake of 89.7 g/day 

at the beginning of the study and 96 g/day at the 

end of the study, respectively. This increase was 

due to increased consumption and frequency of 

fat-sourced foods such as fried foods, meat, and 

processed products, especially beef (meatballs), 

at the end of the study. 

The dietary trajectories of sugar, salt, 

and fat intake that tended to increase could be 

affected by the area of residence of the subject. 

The subjects in the research resided in Central 

Bogor District, located in the centre of Bogor 

City, so foods high in sugar, salt, and fat are 

easily accessible and affordable. Food choices 

in urban areas tended to be high in calories, salt, 

fat, and sugar and low in nutrients because these 

foods are easy to obtain, convenient, and 

affordable compared to rural areas (24).  

Consumption of SSF food sources in 

this study is shown in Table 3. The largest 

increase sugar food sources was sweet food, 

sugar-sweetened beverages (SSB), and instant 

powder drinks (Table 3). The average 

consumption of sweet food showed an increase 

from 45.4 g/day to 85.7 g/day at the end of the 

study, with an average increase of 39.2 g over 

two years. The frequency of sweet food 

consumption also increased significantly (∆: 

4x/week; p<0.05). Sugar-sweetened beverages 

(SSB) increased from 200.5 ml/day to 210.4 

ml/day at the end of the study. The average 

amount of sugar contained in sweetened drinks 

consumed by research subjects was 15.75 g or 

equal to 1.5 tbsp. According to the Liquid 

Consumption over 7 Days (Liq.In7) study, sugar-

sweetened drinks contributed 8% or 227 mL to 

total fluid intake. (25).  
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Although the powder instant drink 

contains sugar with an average of 12 g/sachet, 

most subjects add sugar 10-15 g or 1-1.5 

tablespoons during food preparation, which was 

also found in a study conducted by Sartika et al. 

related to SSBs (26). 65% of the Indonesian 

population consumes sweet foods/drinks every 

day, and there are modifications in food 

processing, such as adding sugar to food recipes 

(26,27). 

 

Table 3. Intake of food sources of sugar, salt, and fat in subjects in two years of monitoring 

Food Sources 

Actual intake   
Changes 

(∆)  
Beginning of study 

(g/day)1 
End of the study 

(g/day)1 

Sugar    
Sweet food (g/day) 46.5 85.7 39.2 
Sugar-sweetened beverage 
(ml/day) 200.5 210.4 9.9 
Instant powder drink (g/day) 29.3 34.8 5.5 

Salt    
Canned food (g/day) 27.5 46.7 19.2 
Bread (g/day) 80.0 95 15 
Soy sauce (g/day) 7.9 13.9 5.9 

Fat    
Fried snack (g/day) 116.6 144.5 27.9 
Cheese (g/day) 20.0 30.0 10.0 
Lamb (g/day) 0.0 80.0 80.0 

1Mean. 

 

The most significant increase in intake of food 

sources of salt is in canned food, white bread, 

and intake of soy sauce (Table 3). Canned 

sardines contain 177.1 mg to 637 mg of sodium, 

equivalent to ±2 g of salt (28). In the process of 

cooking canned food, the subject also adds salt 

or flavouring so that it could increase the 

subject's salt intake.  

Bread is also a source of sodium (29). 

Bread is also a source of sodium. The average 

consumption of white bread subjects was about 

2-3 pieces of bread, with a total sodium content 

of about 140 mg per slice. So, the average 

sodium intake from bread is around 280-420 mg 

or the equivalent of 0.7 -1.1 g of salt. Intake of 

white bread also increased by 15 g for two years. 

Soy sauce consumption in this study also 

increased from 7.9 g or half a tablespoon to 13 g 

or 1.5 tablespoons. In fact, 1 tablespoon of soy 

sauce contains 400 mg of sodium or 1 g of salt. 

The consumption of soy sauce was a 

contributory source of sodium which was usually 

consumed as a condiment in most food 

preparations or as an addition when consuming 

food. Taking the initiative to reduce the amount 

or portion of high-sodium foods was one of the 

best ways to reduce salt intake (30).  

           The most significant increase in intake of 

food sources of fat was fried foods, cheese, and 

lamb (Table 3). The increased amount and 

frequency of fried food intake (∆: 4x/weeks, 

p<0.05) was caused by the availability of 

abundant foods in the community due to the 

easy cooking process. Furthermore, fried food 

such as gorengan, are inexpensive, making 

them accessible to people at all socioeconomic 

levels, from the lowest to high middle classes. 

Customers may get three fritters (fried banana, 

sweet potato, and mixed veggies) for just IDR 

2000, which they can serve as a side dish with 

rice. People can still purchase for a modest 

percentage even if they don't have much money. 

(31). 70.14% of the population aged >18 years 

regularly consume fried foods (32). 

Consumption of lamb also increased in this 

study.  

Some individual consideration in 

consuming food is taste and price. Taste is the 
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main attribute motivating the choice of food or 

snacks. Obese people are more receptive to 

exterior food cues and less responsive to internal 

hunger and satiety signals than normal-weight 

people. Thus, they can increase food 

consumption both in frequency and amount. In 

addition, price is a second choice when choosing 

snacks (33,34).  

The advantages of this study were that 

it could explain the dietary trajectories of sugar, 

salt, and fat intake, especially in obese adults, 

and the longitudinal study design was 

appropriate to explain the dietary trajectories. 

However, this research also has a weakness, 

such as the data analyzed only in two years of 

observation. In addition, food consumption data 

was only taken once a year, and the 24-hour 

food recall method is also at risk of 

under/overestimating.    

 

CONCLUSIONS AND RECOMMENDATIONS 

 The majority of obese adults were 

women aged 35-44 years, with moderate 

education, working as domestic workers with low 

income (<Rp3 557 146). Most subjects had 

sufficient physical activity and good mental 

health and were non-smokers, but more than 

half of obese adults had high LDL levels. 

              There was an increasing change in the 

intake of sugar, salt, and fat significantly, 

especially in sugar and fat. Changes in sugar, 

salt, and fat intake in obese adults were 10.5 g 

(p<0.05), 0.02 g (p>0.05), and 10.7 g (p<0.05), 

respectively, for two years. Food sources of 

sugar, salt, and fat such as sweet food, sugar-

sweetened beverages, powdered instant drink 

with added sugar, canned foods, soy sauce, fried 

foods, and meats also increased in obese adults. 

              Consumption of SSF food sources 

needs to be reduced in frequency and quantity. 

In addition, obese adults should regularly weigh 

themselves, read the nutritional information on 

processed foods and choose products with the 

lowest sugar, salt, and fat content to reduce 

sugar, salt, and fat intake. Strengthening 

Integrated Guidance Post for Non-

communicable Disease (Posbindu PTM) and 

nutrition education is essential for the 

community. Therefore, they have a high 

awareness to start increasing diet quality. 

Further research is recommended to collect data 

from more than two monitoring points. Therefore, 

the diet trajectory is more representative. 

 

ACKNOWLEDGMENT 

 This study is fully funded by the 

Education Fund Management Institute (LPDP). 

We thank the Research and Development 

Agency, Ministry of Health of the Republic of 

Indonesia, for allowing the use of data from the 

Non-Communicable Disease Risk Factor Cohort 

Study in this research. 

 

REFERENCES 

1.  Turk-Adawi K, Sarrafzadegan N, Fadhil I, 

Taubert K, Sadeghi M, Wenger NK, et al. 

Cardiovascular disease in the Eastern 

Mediterranean region: Epidemiology and risk 

factor burden. Nat Rev Cardiol [Internet]. 

2018;15(2):106–19. Available from: 

http://dx.doi.org/10.1038/nrcardio.2017.138 

2.  Tino S, Mayanja BN, Mubiru MC, Eling E, 

Ddumba E, Kaleebu P, et al. Prevalence and 

factors associated with overweight and 

obesity among patients with type 2 diabetes 

mellitus in Uganda - A descriptive 

retrospective study. BMJ Open. 

2020;10(11):1–8.  

3.  Oddo VM, Maehara M, Rah JH. Overweight 

in Indonesia: An observational study of trends 



Changes in sugar, salt, and fat intake among obese adults: Cohort study 117 

 

 

and risk factors among adults and children. 

BMJ Open. 2019;9(9).  

4.  Kementerian Kesehatan Republik Indonesia. 

Riset Kesehatan Dasar Tahun 2018. Jakarta 

(ID): Kementerian Kesehatan Republik 

Indonesia; 2018.  

5.  Badan Penelitian dan Pengembangan 

Kesehatan Republik Indonesia. Laporan 

Provinsi Jawa Barat Riskesdas 2018. Jakarta 

(ID): Lembaga Penerbit Badan Penelitian dan 

Pengembangan Kesehatan; 2019.  

6.  Kosen S. The Economic Burden of 

Overweight and Obesity Reaches 3% of GDP 

in Indonesia. [Internet]. 2018 [cited 2022 Oct 

2]. Available from: 

https://www.asiapathways-

adbi.org/2018/02/the-economic-burden-of-

overweight-and-obesity-in-indonesia/. 

7.  Ma Y, He FJ, Macgregor GA. High salt intake: 

Independent risk factor for obesity? 

Hypertension. 2015;66(4):843–9.  

8.  Shin S, Kim SA, Ha J, Lim K. Sugar-

sweetened beverage consumption in relation 

to obesity and metabolic syndrome among 

Korean adults: A cross-sectional study from 

the 2012–2016 Korean national health and 

nutrition examination survey (KNHANES). 

Nutrients. 2018;10(10).  

9.  Sudikno S, Syarief H, Dwiriani CM, Riyadi H, 

Pradono J. Hubungan obesitas sentral 

dengan profil lipid pada orang dewasa umur 

25-65 tahun di Kota Bogor. Gizi Indones. 

2016;39(2):81–92.  

10.  Kementerian Kesehatan Republik Indonesia. 

Peraturan Menteri Kesehatan Nomor 41 

Tahun 2014 tentang Pedoman Gizi 

Seimbang. Jakarta (ID): Kemen; 2014.  

11.  Atmarita, Jahari AB, Sudikno, Soekatri M. 

Asupan gula, garam, dan lemak di Indonesia. 

Gizi Indones. 2016;39(1):1–14.  

12.  World Health Organization. 

Noncommunicable diseases progress 

monitor 2020. Geneva (EU): World Health 

Organization; 2020.  

13.  Hooper L, Abdelhamid A, Moore HJ, 

Douthwaite W, Skeaff CM, Summerbell CD. 

Effect of reducing total fat intake on body 

weight: Systematic review and meta-analysis 

of randomised controlled trials and cohort 

studies. BMJ. 2012 Jan 19;345(e7666):1–3.  

14.  Amerzadeh M, Takian AH. Reducing sugar, 

fat, and salt for prevention and control of 

noncommunicable diseases (NCDs) as an 

adopted health policy in Iran. Med J Islam 

Repub Iran. 2020;2020.  

15.  Hales CM, Carroll MD, Fryar CD, Ogden CL. 

Prevalence of Obesity and Severe Obesity 

Among Adults: United States, 2017-2018. 

NCHS Data Brief. 2020;(360):1–8.  

16.  Islam F, Kathak RR, Sumon AH, Molla NH. 

Prevalence and associated risk factors of 

general and abdominal obesity in rural and 

urban women in Bangladesh. PLoS One 

[Internet]. 2020;15(5):1–10. Available from: 

http://dx.doi.org/10.1371/journal.pone.02337

54 

17.  Wang L, Wang H, Zhang B, Popkin BM, Du 

S. Elevated fat intake increases body weight 

and the risk of overweight and obesity among 

chinese adults: 1991–2015 trends. Nutrients. 

2020;12(11):1–13.  

18.  Wang Y, Pan L, Wan S, Yi H, Yang F, He H, 

et al. Association of Socioeconomic Status 

and Overweight / Obesity in Rural-to-Urban 

Migrants : Different Effects by Age at Arrival. 

2020;8(December):1–8.  

19.  Fard NA, Morales GDF, Mejova Y, 

Schifanella R. On the interplay between 

educational attainment and nutrition : a 

spatially-aware perspective. EPJ Data Sci 

[Internet]. 2021; Available from: 

http://dx.doi.org/10.1140/epjds/s13688-021-

00273-y 

20.  Bennett E, Peters SAE, Woodward M. Sex 

differences in macronutrient intake and 

adherence to dietary recommendations: 

Findings from the UK Biobank. BMJ Open. 

2018;8(4):1–7.  

21.  Li Y, Huang Z, Jin C, Xing A, Liu Y, Huangfu 

C, et al. Longitudinal change of perceived salt 

intake and stroke risk in a Chinese 

population. Stroke. 2018;49(6):1332–9.  

22.  Aburto TC, Gordon-Larsen P, Poti JM, 

Howard AG, Adair LS, Avery CL, et al. Is a 



118 Erfin Shabrina, Dodik Briawan, Ikeu Ekayanti, Woro Riyadina, Vol 10 Issue 3, 2022:109-118 

 

 

hypertension diagnosis associated with 

improved dietary outcomes within 2 to 4 

years? a fixed-effects analysis from the china 

health and nutrition survey. J Am Heart 

Assoc. 2019;8(21):1–16.  

23.  Shan Z, Rehm CD, Rogers G, Ruan M, Wang 

DD, Hu FB, et al. Trends in Dietary 

Carbohydrate, Protein, and Fat Intake and 

Diet Quality among US Adults, 1999-2016. 

JAMA - J Am Med Assoc. 

2019;322(12):1178–87.  

24.  Thow AM, Farrell P, Helble M, Rachmi CN. 

Eating in Developing Asia: Trends, 

Consequences and Policies. Asian 

Development Bank. 2020. 1–55 p.  

25.  Laksmi PW, Morin C, Gandy J, Moreno LA, 

Kavouras SA, Martinez H, et al. Fluid intake 

of children, adolescents and adults in 

Indonesia: results of the 2016 Liq.In7 national 

cross-sectional survey. Eur J Nutr [Internet]. 

2018;57(3):89–100. Available from: 

http://dx.doi.org/10.1007/s00394-018-1740-z 

26.  Usfar AA, Fahmida U. Do Indonesians follow 

its Dietary Guidelines? - evidence related to 

food consumption, healthy lifestyle, and 

nutritional status within the period 2000-2010. 

Asia Pac J Clin Nutr. 2011;20(3):484–94.  

27.  Lipoeto NI, Geok Lin K, Angeles-Agdeppa I. 

Food consumption patterns and nutrition 

transition in South-East Asia. Public Health 

Nutr. 2013;16(9):1637–43.  

28.  Center for Food S. Canned Luncheon Meat, 

Canned Sardines and Prepackaged 

Sandwich Bread [Internet]. 2019 [cited 2022 

Sep 8]. Available from: 

https://www.cfs.gov.hk/english/programme/p

rogramme_nifl/programme_nifl_Joint_Featur

e_Articles_02_canned_luncheon_meat.html

#:~:text=Canned sardines contained 177.1 

mg,100 g of food respectively. 

29.  Mohammadifard N, Mahdavi A, Khosravi A, 

Esmaillzadeh A, Feizi A, Sarrafzadegan N. 

Salt intake and its sources in children, 

adolescents and adults in the islamic republic 

of iran. East Mediterr Heal J. 

2021;27(3):279–86.  

30.  Ahmad MH, Man CS, Othman F, He FJ, 

Salleh R, Noor NSM, et al. High sodium food 

consumption pattern among Malaysian 

population. J Heal Popul Nutr [Internet]. 

2021;40(Suppl 1):5–11. Available from: 

http://dx.doi.org/10.1186/s41043-021-00230-

5 

31.  Nurbani RI. Food Price Volatility and the 

Worrying Trend in Children’s Snacking in 

Indonesia. IDS Bull. 2015;46(6):90–7.  

32.  Friday LC, Widyandana D, Wilastonegoro 

NN, Fitriana F, Hosianna DC, Zain H, et al. 

Exploration of unhealthy food consumption 

patterns in Sleman region by 

interprofessional undergraduate health 

students. J Community Empower Heal 

[Internet]. 2020;3(3):147–56. Available from: 

https://jurnal.ugm.ac.id/jcoemph/article/view/

57717 

33.  Meer F van, Charbonnier L, Smeets PAM. 

Food decision-making: effects of weight 

status and age. Curr Diab Rep [Internet]. 

2016;16(84):1–8. Available from: 

http://dx.doi.org/10.1007/s11892-016-0773-z 

34.  Blum LS, Mellisa A, Kurnia Sari E, Novitasari 

Yusadiredja I, van Liere M, Shulman S, et al. 

In-depth assessment of snacking behaviour 

in unmarried adolescent girls 16–19 years of 

age living in urban centres of Java, 

Indonesia. Matern Child Nutr. 2019;15(4):1–

12. 


