
Abstract
The broad availability of sugar-sweetened beverages (SSBs) in the Indonesian market is increasing consumption. It, combined with escalating incidence and
prevalence of diabetes and related non-communicable diseases (NCDs), and the ongoing debate on policies, has called for a comprehensive review as de-
scribed in this study. Data was compiled from various sources but mainly gathered from the reported or published documents because of no direct access to
the necessary data set. The lack of studies that assessed the direct relationship between SSB consumption and health outcomes in the Indonesian context
also became a strong reason for the preparation of this review to highlight important points for further research, academic reviews, and debates on empiric
policies to control sugar consumption at the population level. Sociocultural factors were an apparent and crucial determinant of the sweetness preferences of
mainstream Indonesians. They were not capitalized in the available documents and should be embraced in future health promotional measures. Given the
high contribution of carbohydrates and sugar to total energy intake in the Indonesian diet, it is pertinent to control the increasing trend of SSBs consumption
through interventions on both the supply and demand sides.
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Introduction
Of the several methods used to control the prevalence

of noncommunicable diseases (NCDs) in Indonesia,
limit ing incredibly high sugar intake among the popula-
tion—as indicated by the ubiquity of sugary foods and
beverages on the market—is considered to be particularly
essential. Beyond being easily accessible, these diverse
products are offered at various price points, making them
affordable for people of all socioeconomic classes. These
items are sugar-sweetened beverages (SSBs), consumed
both at and outside of mealtimes, with or without food. 

Yet, up to now, the Indonesian Government has not
implemented a significant policy to control sugar con-
sumption, including SSB, as part of its efforts to control
NCD. One argument is the lack of scientific studies or
reviews as empirical evidence of the impact of sugar con-
sumption on population health in the Indonesian context,
as done in many other countries.1 Understanding the is-
sue of sugar consumption and its impact in this local con-
text is critical considering the significance of various en-

vironmental factors on determining the diet of a given
population, especially in Indonesia, which has very di-
verse tribes, races, and geographical conditions. In other
words, multiple reports of the success of several coun-
tries’ policies in controlling sugar consumption,2-6 in-
cluding SSB, can be a reference, could not be directly
adopted, but still need to be studied and adapted to the
Indonesian context for its implementation.  

This paper aimed to review the following sequentially:
(1) how habitual SSB intake among Indonesians could
be shaped by its market accessibility and sociocultural
preferences overall, (2) the substantial contribution of
SSB consumption to daily sugar intake, and (3) concerns
on limiting sugar intake as NCDs become a more serious
national public health concern.

Method
The preparation of this review paper followed the lo -

gic al steps applied by the World Health Organization
(WHO) in developing a guideline.7 After the authors
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agreed on the objectives and purposes of writing this re-
view paper, a search of the literature and relevant data
sources was carried out to be used as references. Out of
many scientific studies on sugar-sweetened beverages
(SSBs), the authors have focused on publications within
the Indonesian contexts, except for the health-related
outcomes of high SSB consumption. Due to the lack of
publications related to SSB in the Indonesian context,
the literature compilation process was carried out in two
ways: using systematic search engines (ScienceDirect)
and manual document selection based on expert judg-
ment from the authors. The literature ranged from peer-
reviewed journals, national survey reports, policy docu-
ments, and even some online articles, especially those re-
lated to the historical perspective on the sweetness pre -
fer ence of the Indonesian population.

Although the National Basic Health Research/Riset
Kesehatan Dasar (Riskesdas) surveys include some indi-
cators on SSB consumption and cardiometabolic syn-
drome (CMS), the authors did not have access to the raw
data. Therefore, necessary analytical tests could not be
performed using the data. Thus, based on the literature
review, the present elaborations on the SSB market, its
consumption pattern, and health consequences of high
SSB consumption among mainstream Indonesians.

Results and Discussion
Sociocultural and Behavioral Factors and Sweetness
Preferences among Mainstream Indonesians

The predisposition to sweetness is an innate prefer-

ence that can be altered through repeated sensory expo-
sure and familiarization to certain tastes and flavors as
early as during the prenatal period.8-10 Short- and long-
term exposure to sweetness in food or drink, termed
learned responses, can increase the inclination and stim-
ulus threshold for sweetness.11,12 Such responses typi-
cally originate from and form through repetitive exposure
to foods prepared regularly at home, which are decided
by family choices or parental preferences.13-17 These se-
lections can constitute a fusion of local food culture and
what is accessible or available on the market. 

The combination of innate and learned hedonic res -
ponses to sweetness, triggered by a complex neurobio-
logical mechanism, is probably why most Indonesians fa-
vor sweet foods or beverages. These preferences can be
traced back to the cultuurstelsel or cultivation system
government policy in Indonesia under Dutch coloniza-
tion.18,19 The policy was defined by the enforcement of
the planting of export crops such as sugarcane (processed
into cane sugar for export). Hundreds of sugar factories
operated out of East and Central Java (Figure 1). Until
the onset of the Great Depression in 1930, East Java was
the center of the second-largest sugar industry in the
world.20

During this era, the extreme conversion of 70% of
Indonesia’s rice fields into sugarcane plantations led to a
sharp decline in rice production. With rice being a staple
food, this caused mass hunger among approximately
80.6% of Indonesians, who were Java residents accord-
ing to census data from 1905.21-23 Sugarcane juice was
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Figure 1. Sugar Factories in Java Island,24



3

increasingly used for cooking to compensate for the car-
bohydrate intake that would have ordinarily come from
rice consumption. In the long term, preference for sweet-
ness in food and drink was absorbed into local food cul-
ture and dietary habits. Following domestic migration,
which explained the 11.9% reduction (80.6% to 68.7%)
in Indonesians residing in Java between 1905 and 1930,
these changes spread to other islands in the country.22,23

The Sugar-Sweetened Beverages Market and Patterns of
Sugar-Sweetened Beverages Consumption among
Mainstream Indonesians

According to 2019 study conducted by the Monell
Chemical Senses Center in the United States, which in-
volved a synthesis of 400,000 customer reviews, food
products commercially available today are more on the
sweet side or even considered overly sweet, and this is
regarded as a global phenomenon.24 Specifically, SSBs
have become increasingly variegated after 2000 and
access ible over the years. Before 2000, SSBs comprised
a limited selection of soft drinks, sweetened teas, juices
or juice-based drinks, and sweetened milk and fermented
milk beverages. Today, consumers can also choose from
sweetened coffee, flavored water, energy drinks, honey
drinks, bubble tea, and powdered drinks. Each type
varies in brand, volume, sugar content, price, packaging,
and targeted customer groups. 

Within the country, SSBs are produced by medium
and large corporations and small microenterprises that
have absorbed many workers.25 The inclusion of more
than 60% of street vendors into retail businesses has
made SSBs highly accessible to various classes of cus-
tomers, accounting for taste preference, purchasing po -
wer, and even lifestyle. Thus, it is unsurprising that the
recent data from the Liquid Intake over 7-Days (Liq.In7)
surveys, which were conducted across Europe, South
America, and Asia,26 showed that SSBs constitute the
third-largest source of Indonesians’ liquid consumption
(227 mL/day, approximately 8%) after water and hot
beverages (2,164 and 263 mL/day, or approximately
80% and 10%, respectively). Herein, SSBs refer to both
factory-made products and homemade beverages such as
coffee or tea, to which sugar is typically added. From 22
samples of SSBs randomly selected in the market, it was
determined that a 317-mL serving of an average factory-
made SSB is close to Indonesians’ per capita daily SSB
consumption. The data suggest that it is likely that SSBs
are consumed in their entirety in one sitting.26

Following the WHO recommendation to limit free
sugar intake to 5% to 10% of daily total energy intake
(TEI),27 once-daily consumption of SSB may already put
an individual at risk of exceeding that limit. Using the
upper limit of 10% of TEI, the daily free sugar intake al-
lowance for adults and children aged under five years

would be 50 g and 27 g–40 g, respectively.7 The Ministry
of Health of the Republic of Indonesia noted that free
sugar intake of more than 50 g per day is excessive and
recommends that it not exceed 25 g.28 From the same 22
samples of SSBs, a 317 mL serving portion of an SSB
contains 23 g of sugar or approximately 7.26 g per 100
mL. The fact that unhealthy choices in SSBs continue to
dominate the local market, considering that the National
Agency of Drug and Food Control/Badan Pengawas
Obat dan Makanan (BPOM) classifies “healthy choices”
in SSBs as containing no more than 6 g of sugar per 100
mL.29 Con sumpt ion of SSB by itself, even once a day,
can mean ingesting amounts of free su gar approaching
the daily intake limits set by the WHO and the Ministry
of Health. 

Indonesians are introduced to SSBs at an early age.
The Total Diet Study in 2014 indicated that 42.6% of
children aged under five years consume SSBs, with the
highest consumption (59.8%) among those aged 36–59
months.30 High SSB consumption can also be reflected
in the substantial proportion (67.19%) of household
spending devoted to SSBs, as reported in the 2017
National Socioeconomic Survey/Survei Sosial Ekonomi
Nasional conducted by Daeli and Nurwahyuni.31 In line
with these estimates, the 2018 of Basic Health Research
survey,32 indicated that 61.3% of Indonesians aged ≥3
years consumed at least one SSB per day (Figure 2), with

Sartika, et al. Consumption of Sugar-Sweetened Beverages and Its Potential Health Implications in Indonesia

Figure 2. Individual Daily Consumption of Sugar-Sweetened Beverages and
Sugar-Sweetened Foods by Age, Sex, and Location,32
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consumption exceeding that of sugar-sweetened food
(40.1%). Sugar-sweetened food consumption was higher
in male than female Indonesians (67.3% vs. 55.2%), but
no notable age- or location-based (rural vs. urban) differ-
ences in consumption patterns were observed.

These findings explain why the consumption of SSBs,
regardless of origin, can be regarded as the most con -
sider able source of per capita sugar intake in Indonesia
and constitutes a potent risk factor of various relevant
health conditions. Studies have consistently reported that
SSBs account for almost 20% of the TEI of teenagers in
East Jakarta,33 and Bandung.34 In addition, a systematic
review on snack food or SSB consumption in young child -
ren in low- and middle-income countries (including
Indonesia) reported a TEI of 13%–38% (median
19.3%), exceeding the maximum allowance of 10%.35

According to data from the 2017 National
Socioeconomic Survey,36 among all variants of SSBs (al-
coholic or otherwise), soft drinks were the least popular.
In contrast, ready-to-drink beverages such as coffee, milk
coffee, tea, and chocolate milk were the most highly pur-
chased and consumed. Using the same data set, Daeli and
Nurwahyuni,31 analyzed the determinants of SSB con-
sumption in Indonesia. The consumption of fast food and
processed snacks, the price of SSBs, and per capita in-

come were found to be positively associated with SSB in-
take. This study revealed that SSB intake was reduced by
19.86% with every 10% price increase. Being aged 65
years or over was negatively associated with SSB con-
sumption.

Health Outcomes Related to High Sugar-Sweetened
Beverages Consumption 

Thousands of published studies have addressed the
negative health effects of SSB consumption, with evi-
dence of the link between the two ranging from low,
moderate, and strong (Figure 3).1 Experimental tests in-
dicated that SSB consumption may not necessarily induce
satiety or self-regulation in the next food or drink con-
sumed. A person’s sensitivity to proper compensation for
excessive caloric intake, especially following the con-
sumption of liquids,37 that are not solid sources of car-
bohydrates, appears to diminish by age or body adiposi-
ty.38-40 These could lend a plausible explanation to why
SSB consumption has been associated with conditions
such as for overweight,39,40 obesity,41,42 fatty li ver,43

CMS,44-47 and type 2 diabetes.48,49

Other studies have associated SSB consumption with
risks of tooth decay,50 kidney disease,51-53 micronutrient
deficiencies,54-57 cancer,58 strokes,59 psychological dis-
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Figure 3. Immediate Biophysiological Consequences and Nutritional Health Outcomes Related to
Sugar-Sweetened Beverages Consumption
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orders such as anxiety, sleep loss,60 and behavioral prob-
lems among preschoolers,61 among others.62 Such dis-
turbances have been linked to the high sugar content and
other substances (e.g., carbon dioxide, caffeine, and arti-
ficial sweeteners) in SSBs. Their consumption initially
leads to some intermediate conditions such as positive
energy balance, increased oral acidity level, impaired di-
gestive function, and the insufficient intake or loss of cer-
tain key nutrients.

Health Outcomes that are Potentially Linked to High
Sugar-Sweetened Beverages Consumption in Indonesia

Growing concerns about SSB-related health risks
must be sufficiently addressed concerning the efforts to
reduce SSB consumption in Indonesia, especially in con-
sideration of trends in national health statistics within
the past two decades, which have highlighted the emer-
gence and population risk of NCDs as the persistent
problem of undernutrition. The Global Health Estimates
of the WHO,63 NCDs attributed to 61.3% of deaths in
2000, 68.9% in 2010, 72.5% in 2015, and 73.3% in
2016—a clear upward progression. The National Basic
Health Research survey in 2018,32 reported that the on-

set of overweight in early infancy was 13.6%, declined
approximately 5% to 6% between the ages of 6 and 59
months, and rose again after 5 years. As shown in Figure
4, the proportional distribution of individuals with obes -
ity shifted from being lower to being consistently higher
than that of individuals with overweight, with consider-
ably significant proportional differences of more than 6%
between the ages of 25 and 64 years. The percentage of
girls and women with overweight aged ≤18 years was
higher than boys and men with the same condition. In
contrast, the percentage of boys and men with obesity
was higher than that of girls and women with the same
condition. Beyond that age, however, the proportion of
women with obesity spiked almost sevenfold, far exceed-
ing that of men with obesity. 

Across all age groups, the prevalence of overweight
and obesity was consistently higher in urban than rural
areas (Figure 4). The proportional distribution patterns
of overweight and obesity by age group were similar by
location (e.g., urban or rural), with a higher prevalence
of overweight than obesity in individuals aged less than
18 years. At and over the age of 18 years, obesity was
more prevalent than overweight. Across years, the preva-
lence of overweight and obesity rose steadily across all
age groups, with the most striking increase in the preva-

Figure 4. Prevalence of Overweight and Obesity by Age Group,32
Figure 5. Prevalence of Overweight and Obesity by Age Group Across

Years,32,64
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lence of obesity in those aged 18 years or over from
15.4% to 21.8% between 2013 and 2018 (Figure 5). 

Between 2007 and 2013, the prevalence and risk of
NCDs among individuals aged 18 years or over increased
by approximately more than 1% (Figure 6). Statistics
from the National Basic Health Research survey in
2013,64 indicated that NCD prevalence and risk were
higher among women living in urban areas and those of
a higher socioeconomic class (including women with
both of these attributes; Figure 7). More detailed analysis
is warranted for interpreting whether this higher preva-
lence means a higher risk of developing NCDs and/or is
ascribable to higher compliance to medical care. Aside
from the prevalence differences, statistics from the
2007,65 and 2013,64 National Basic Health Research sur-
vey indicate that NCDs constitute a serious public health
concern (Figure 6 and 7).

Conclusion and Recommendation
Understanding the potential contributions of

Indonesia’s high SSB consumption is exigent as CMS,
and any other health conditions show increasing trends
over time. Some relevant indicators from the National
Basic Health Research survey in 2018 can be a pre -
liminar i ly study to examine any correlations in SSB con-
sumption with the population’s dietary quality and nutri-
tional outcomes by age group, sex, socioeconomic class,
and location (urban/rural and geographical). Future
studies are required to estimate better Indonesia’s annual
financial and non-financial losses (e.g., in terms of
govern ment health spending and disability-adjusted life
years, respectively) attributable to NCDs. These esti-
mates can form a strong foundation for developing poli-
cies on limiting the population’s sugar intake, including
SSBs.

On the supply side, four approaches to lower SSB
consumption are proposed as follows: (1) enforcing
regulat ions to limit the sugar content of any form of SSB
and provide complete nutritional information, particu-
larly total sugar content; (2) promoting both the product -
ion and consumption of products containing less sugar;
and (3) reinforcing interventions on retail and food ser -
vices to set beverages with less sugar as default options,
offer more of such products on counters, or even apply
strict conditions on selling products with substantially
high sugar content; (4) and pursuing further study, aca-
demic reviews, and debates on empiric policies to control
sugar consumptions at the population level.  

Equally importantly, on the demand side, practical
edu cational approaches must be explored and imple-
mented to modify Indonesians’ sweetness preferences,
with adjustments made for age groups and sociocultural
contexts. Such education must strongly emphasize the
following: (1) the health benefits of reducing free sugar
intake (including that from SSBs) and (2) promoting
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Figure 6. Prevalence of NCDs Across Years,64,65

Figure 7. Prevalence of NCDs by Sex, Location, and Socioeconomic Class,64



healthier eating habits among the population, including
the limitation of sugary food and drink, starting from an
early age.

Abbreviations
SSB: Sugar-Sweetened Beverages; NCDs: Noncommunicable Disease;
WHO: World Health Organization; CMS: Cardiometabolic Syndrome;
PG: Pabrik Gula (Sugar Factory); TEI: Total Energy Intake; BPOM:
Badan Pengawas Obat dan Makanan; g: gram; mL: milliliter;
Riskesdas: Riset Kesehatan Dasar.

Ethics Approval and Consent to Participate
Not Applicable

Competing Interest
The author declares that there are no significant competing financial,
professional, or personal interests that might have affected the per-
formance or presentation of the work described in this manuscript.

Availability of Data and Materials
The dataset used and analyzed are available in published documents
and the internet.

Authors’ Contribution
All authors contribute to the conception and construction of the review
outline and the compilation of references. Furthermore, RADS, A,
MIZB, SB, and WL provide input on substantial elements of the review,
research implications and near future policy development, considera-
tions on the political implication of the review. LW coordinated com-
munication between experts, synthesis the review, aligned the progress
of the draft review with recommended time frame provided by the
donor. WL also coordinated funding support from the donor and the
final editing of the draft manuscript.

Acknowledgment
The Indonesian Danone Institute Foundation funded this work. Also,
this manuscript was edited by Wallace Academic Editing.

References
1. Bleich SN, Vercammen KA. The negative impact of sugar-sweetened

beverages on children’s health: an update of the literature. BMC Obes.

2018; 5 (1): 6.

2. Amies-Cull B, Briggs ADM, Scarborough P. Estimating the potential

impact of the UK government’s sugar reduction programme on child

and adult health: modelling study. BMJ. 2019; 365: l1417.

3. Colchero MA, Popkin BM, Rivera JA, Ng SW. Beverage purchases

from stores in Mexico under the excise tax on sugar sweetened bever-

ages: observational study. BMJ. 2016; 352: h6704. 

4. Veerman JL, Sacks G, Antonopoulos N, Martin J. The impact of a tax

on sugar-sweetened beverages on health and health care costs: a mo -

del ling study. PLoS One. 2016; 11 (4): 1–10. 

5. Eyles H, Ni Mhurchu C, Nghiem N, Blakely T. Food pricing strategies,

population diets, and noncommunicable disease: a systematic review

of simulation studies. PLoS Med. 2012; 9 (12): e1001353.

6. World Health Organization. Fiscal policies for diet and the prevention

of noncommunicable diseases: technical meeting report. Geneva:

WHO; 2015.

7. World Health Organization. Handbook for guideline development 2nd

ed. Geneva: WHO; 2014.

8. Ventura AK, Mennella JA. Innate and learned preferences for sweet

taste during childhood. Curr Opin Clin Nutr Metab Care. 2011; 14

(4): 379–84. 

9. Lenoir M, Serre F, Cantin L, Ahmed SH. Intense sweetness surpasses

cocaine reward. PLoS One. 2007; 2 (8).

10. Mennella JA, Jagnow CP, Beauchamp GK. Prenatal and postnatal fla-

vor learning by human infants. Pediatrics. 2001; 107 (6): e88.

11. Liem DG, De Graaf C. Sweet and sour preferences in young children

and adults: role of repeated exposure. Physiol Behav. 2004; 83 (3):

421–9.

12. Liem DG, Mennella JA. Sweet and sour preferences during childhood:

role of early experiences. Dev Psychobiol. 2002; 41 (4): 388–95.

13. Haughton CF, Waring ME, Wang ML, Rosal MC, Pbert L, Lemon SC.

Home matters: adolescents drink more sugar-sweetened beverages

when available at home. J Pediatr. 2018; 202: 121–8. 

14. Pinard CA, Davy BM, Estabrooks PA. Beverage intake in low-income

parent–child dyads. Eat Behav. 2011; 12 (4): 313–6. 

15. Fiorito LM, Marini M, Mitchell DC, Smiciklas-Wright H, Birch LL.

Girls’ early sweetened carbonated beverage intake predicts different

patterns of beverage and nutrient intake across childhood and adoles-

cence. J Am Diet Assoc. 2010; 110 (4): 543–50.

16. Lora KR, Hubbs-Tait L, Ferris AM, Wakefield D. African-American

and hispanic children’s beverage intake: differences in associations

with desire to drink, fathers’ feeding practices, and weight concerns.

Appetite. 2016; 107: 558–67.

17. Bogart LM, Elliott MN, Ober AJ, Klein DJ, Hawes-Dawson J, Cowgill

BO, et al. Home sweet home: parent and home environmental factors

in adolescent consumption of sugar-sweetened beverages. Acad

Pediatr. 2017; 17 (5): 529–36. 

18. Federal Research Division. Indonesia: a country study. 6th ed.

Frederik H, Worden RL, editors. Library of Congress; 2011. 

19. Seri Buku Tempo. Antropologi kuliner nusantara (The anthropology of

culinary archipelago). 1th ed. Jakarta: PT. Gramedia; 2015. 

20. Buahpena FIB. Wadah karya FIB UGM; 2015.

21. Wahyuni S, Sinuraya JF. Industri dan perdagangan gula di Indonesia :

pembelajaran dari kebijakan zaman penjajahan – sekarang (Sugarcane

industry and trade : lesson learned from the applied policies during the

colonial era up until this period). Forum penelitian Agro Ekonomi.

2009; 27 (2): 151-67.

22. Nitisastro W. Population trends in Indonesia. Equinox Publishing;

2006.

23. Gooszen H. A demographic history of the Indonesian Archipelago

1880-1942. The Netherlands: KITLV Press; 1999.

24. Subiyanto H. Peta Pabrik Gula Indonesia; 2015.

25. Asosiasi Industri Minuman Ringan (The Association of Soft Drink).

Kinerja dan tantangan industri minuman ringan; 2020. 

26. 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.

7

Sartika, et al. Consumption of Sugar-Sweetened Beverages and Its Potential Health Implications in Indonesia

https://doi.org/10.1186/s40608-017-0178-9
https://doi.org/10.1186/s40608-017-0178-9
https://doi.org/10.1186/s40608-017-0178-9
https://doi.org/10.1136/bmj.l1417
https://doi.org/10.1136/bmj.l1417
https://doi.org/10.1136/bmj.l1417
https://doi.org/10.1136/bmj.h6704
https://doi.org/10.1136/bmj.h6704
https://doi.org/10.1136/bmj.h6704
https://doi.org/10.1371/journal.pone.0151460
https://doi.org/10.1371/journal.pone.0151460
https://doi.org/10.1371/journal.pone.0151460
https://doi.org/10.1371/journal.pmed.1001353
https://doi.org/10.1371/journal.pmed.1001353
https://doi.org/10.1371/journal.pmed.1001353
https://www.who.int/publications/i/item/9789241511247
https://www.who.int/publications/i/item/9789241511247
https://www.who.int/publications/i/item/9789241511247
https://www.who.int/publications/i/item/9789241548960
https://www.who.int/publications/i/item/9789241548960
https://journals.lww.com/co-clinicalnutrition/Abstract/2011/07000/Innate_and_learned_preferences_for_sweet_taste.12.aspx
https://journals.lww.com/co-clinicalnutrition/Abstract/2011/07000/Innate_and_learned_preferences_for_sweet_taste.12.aspx
https://journals.lww.com/co-clinicalnutrition/Abstract/2011/07000/Innate_and_learned_preferences_for_sweet_taste.12.aspx
 https://doi.org/10.1371/journal.pone.0000698
 https://doi.org/10.1371/journal.pone.0000698
https://doi.org/10.1542/peds.107.6.e88
https://doi.org/10.1542/peds.107.6.e88
https://doi.org/10.1016/j.physbeh.2004.08.028
https://doi.org/10.1016/j.physbeh.2004.08.028
https://doi.org/10.1016/j.physbeh.2004.08.028
https://doi.org/10.1002/dev.10067
https://doi.org/10.1002/dev.10067
https://doi.org/10.1016/j.jpeds.2018.06.046
https://doi.org/10.1016/j.jpeds.2018.06.046
https://doi.org/10.1016/j.jpeds.2018.06.046
https://doi.org/10.1016/j.eatbeh.2011.07.012
https://doi.org/10.1016/j.eatbeh.2011.07.012
https://doi.org/10.1016/j.jada.2009.12.027
https://doi.org/10.1016/j.jada.2009.12.027
https://doi.org/10.1016/j.jada.2009.12.027
https://doi.org/10.1016/j.jada.2009.12.027
https://doi.org/10.1016/j.appet.2016.09.012
https://doi.org/10.1016/j.appet.2016.09.012
https://doi.org/10.1016/j.appet.2016.09.012
https://doi.org/10.1016/j.appet.2016.09.012
https://doi.org/doi: 10.1016/j.acap.2017.01.015
https://doi.org/doi: 10.1016/j.acap.2017.01.015
https://doi.org/doi: 10.1016/j.acap.2017.01.015
https://doi.org/doi: 10.1016/j.acap.2017.01.015
https://buahpena.fib.ugm.ac.id/?p=103 
http://repository.pertanian.go.id/bitstream/handle/123456789/5321/INDUSTRI%20DAN%20PERDAGANGAN%20GULA%20DI%20INDONESIA-%20PEMBELAJARAN%20DARI%20KEBIJAKAN%20ZAMAN%20PENJAJAHAN%20%E2%80%93%20SEKARANG.pdf?sequence=1
http://repository.pertanian.go.id/bitstream/handle/123456789/5321/INDUSTRI%20DAN%20PERDAGANGAN%20GULA%20DI%20INDONESIA-%20PEMBELAJARAN%20DARI%20KEBIJAKAN%20ZAMAN%20PENJAJAHAN%20%E2%80%93%20SEKARANG.pdf?sequence=1
http://repository.pertanian.go.id/bitstream/handle/123456789/5321/INDUSTRI%20DAN%20PERDAGANGAN%20GULA%20DI%20INDONESIA-%20PEMBELAJARAN%20DARI%20KEBIJAKAN%20ZAMAN%20PENJAJAHAN%20%E2%80%93%20SEKARANG.pdf?sequence=1
http://repository.pertanian.go.id/bitstream/handle/123456789/5321/INDUSTRI%20DAN%20PERDAGANGAN%20GULA%20DI%20INDONESIA-%20PEMBELAJARAN%20DARI%20KEBIJAKAN%20ZAMAN%20PENJAJAHAN%20%E2%80%93%20SEKARANG.pdf?sequence=1
http://repository.pertanian.go.id/bitstream/handle/123456789/5321/INDUSTRI%20DAN%20PERDAGANGAN%20GULA%20DI%20INDONESIA-%20PEMBELAJARAN%20DARI%20KEBIJAKAN%20ZAMAN%20PENJAJAHAN%20%E2%80%93%20SEKARANG.pdf?sequence=1
https://ecommons.cornell.edu/handle/1813/53494 
https://ecommons.cornell.edu/handle/1813/53494 
https://pustaka.pu.go.id/biblio/a-demographic-history-of-the-indonesian-archipelago-1880-1942/EK97L
https://pustaka.pu.go.id/biblio/a-demographic-history-of-the-indonesian-archipelago-1880-1942/EK97L
http://pabrikgula-baru.blogspot.com/p/p.html
http://dx.doi.org/10.1007/s00394-018-1740-z
http://dx.doi.org/10.1007/s00394-018-1740-z
http://dx.doi.org/10.1007/s00394-018-1740-z


2018; 57(3): 89–100.

27. World Health Organization. Guideline: sugars intake for adults and

children. World Health Organization; 2015. 

28. Kementerian Kesehatan Republik Indonesia. Peraturan Menteri

Kesehatan Republik Indonesia nomor 30 tahun 2013 tentang pencan-

tuman kandungan gula, garam, dan lemak serta pesan kesehatan untuk

pangan olahan dan pangan siap saji; 2013.

29. Badan Pengawas Obat dan Makanan Republik Indonesia. Peraturan

Kepala Badan Pengawasan Obat dan Makanan Republik Indonesia

nomor 22 tahun 2019 tentang informasi nilai gizi pada label pangan

olahan; 2019.

30. Badan Penelitian dan Pengembangan Kesehatan Republik Indonesia.

Studi diet total : survei konsumsi makanan individu. Jakarta; 2014.

31. Daeli WAC, Nurwahyuni A. Determinan sosial ekonomi konsumsi

minuman berpemanis di Indonesia : analisis data susenas 2017. Jurnal

Ekonomi Kesehatan Indonesia. 2019; 4(1): 1-11.

32. Ministry of Health of Indonesia. Basic Health Research 2018. Badan

Penelitian dan Pengembangan Kesehatan. Jakarta; 2018.

33. Verakadita F. Minuman ringan dengan pemanis gula (MRDPG): pola

konsumsi dan hubungannya dengan obesitas pada anak sekolah usia

10-12 tahun (studi kasus di sekolah Al-Azhar Rawamamangun Jakarta

Timur). Depok: Universitas Indonesia; 2015.

34. Akhriani M, Fadhilah E, Kurniasari FN. Hubungan konsumsi minu-

man berpemanis dengan kejadian kegemukan pada remaja di SMP

Negeri 1 Bandung. Indonesian Journal of Human Nutrition. 2016; 3

(1): 29–40. 

35. Pries AM, Filteau S, Ferguson EL. Snack food and beverage consump-

tion and young child nutrition in low- and middle-income countries: a

systematic review. Matern Child Nutr. 2019; 15 (S4): 1–11.

36. Subdirectorates of Household Statistic, Central Bureau Statistic. Book

1: consumption and expenditure of population of Indonesia: based on

the March 2017 Susenas. Jakarta: BPS-Statistics Indonesia; 2007. 

37. Martin AA, Hamill LR, Davies S, Rogers PJ, Brunstrom JM. Energy-

dense snacks can have the same expected satiation as sugar-containing

beverages. Appetite. 2015; 95: 81–8.

38. Mattes RD. Dietary Compensation by humans for supplemental energy

provided as ethanol or carbohydrate in fluids. Physiol Behav. 1996; 59

(1): 179–87.

39. DiMeglio DP, Mattes RD. Liquid versus solid carbohydrate: effects on

food intake and body weight. Int J Obes. 2000; 24 (6): 794–800. 

40. Bellisle F, Rolland-Cachera MF. How sugar-containing drinks might

increase adiposity in children. Lancet. 2001; 357 (9255): 490–1. 

41. Must A, Barish EE, Bandini LG. Modifiable risk factors in relation to

changes in BMI and fatness: what have we learned from prospective

studies of school-aged children. Int J Obes. 2009; 33 (7): 705–15.

42. Marshall TA, Curtis AM, Cavanaugh JE, Warren JJ, Levy SM. Child

and adolescent sugar-sweetened beverage intakes are longitudinally as-

sociated with higher body mass index z scores in birth cohort followed

17 years. J Acad Nutr Diet. 2019; 119 (3): 425–34. 

43. Ma J, Fox CS, Jacques PF, Speliotes EK, Hoffmann U, Smith CE, et al.

Sugar-sweetened beverage, diet soda, and fatty liver disease in the

Framingham Heart Study cohorts. J Hepatol. 2015; 63 (2): 462–9. 

44. Malik VS, Hu FB. Fructose and cardiometabolic health: what the evi-

dence from sugar-sweetened beverages tells us. J Am Coll Cardiol.

2015; 66 (14): 1615–24.

45. Seferidi P, Millett C, Laverty AA. Sweetened beverage intake in associ-

ation to energy and sugar consumption and cardiometabolic markers

in children. Pediatr Obes. 2017; 13(4): 195–203.

46. de Boer EC, de Rooij SR, Olthof MR, Vrijkotte TGM. Sugar-sweet-

ened beverages intake is associated with blood pressure and sympa-

thetic nervous system activation in children. Clin Nutr ESPEN. 2018;

28: 232–5.

47. Malik AH, Akram Y, Shetty S, Malik SS, Yanchou Njike V. Impact of

sugar-sweetened beverages on blood pressure. Am J Cardiol. 2014;

113 (9): 1574–80.

48. Palmer JR, Boggs DA, Krishnan S, Hu FB, Singer M, Rosenberg L.

Sugar-sweetened beverages and incidence of type 2 diabetes mellitus

in African American women. Arch Intern Med. 2008; 168 (14): 1487–

92.

49. O’Neill KN, Fitzgerald AP, Kearney PM. Impact of population distri-

bution shifts in sugar-sweetened beverage consumption on type II dia-

betes incidence in Ireland. Ann Epidemiol. 2020; 41: 1–6. 

50. Chi DL, Scott JM. Added sugar and dental caries in children. Dent

Clin North Am. 2019; 63 (1): 17–33.

51. Rebholz CM, Young BA, Katz R, Tucker KL, Carithers TC, Norwood

AF, et al. Patterns of beverages consumed and risk of incident kidney

disease. Clin J Am Soc Nephrol. 2019; 14 (1): 49–56.

52. Bomback AS, Derebail VK, Shoham DA, Anderson CA, Steffen LM,

Rosamond WD, et al. Sugar-sweetened soda consumption, hyper-

uricemia, and kidney disease. Kidney Int. 2010; 77 (7): 609–16.

53. Yuzbashian E, Asghari G, Mirmiran P, Zadeh-Vakili A, Azizi F. Sugar-

sweetened beverage consumption and risk of incident chronic kidney

disease: Tehran lipid and glucose study. Nephrology. 2016; 21 (7):

608–16.

54. Gibson S, Boyd A. Associations between added sugars and micronutri-

ent intakes and status: further analysis of data from the National Diet

and Nutrition Survey of Young People aged 4 to 18 years. Br J Nutr.

2009; 101 (1): 100–7. 

55. Louzada ML da C, Martins APB, Canella DS, Baraldi LG, Levy RB,

Claro RM, et al. Impact of ultra-processed foods on micronutrient con-

tent in the Brazilian diet. Rev Saude Publica. 2015; 49.

56. Maunder EMW, Nel JH, Steyn NP, Kruger HS, Labadarios D. Added

sugar, macro- and micronutrient intakes and anthropometry of chil-

dren in a developing world context. PLoS One. 2015; 10 (11): 1–24. 

57. Fulgoni VL, Gaine PC, Scott MO, Ricciuto L, DiFrancesco L.

Association of added sugars intake with micronutrient adequacy in

U.S. Children and Adolescents: NHANES 2009–2014. Curr Dev Nutr.

2019; 6: 1–11. 

58. Chazelas E, Srour B, Desmetz E, Kesse-Guyot E, Julia C, Deschamps

V, et al. Sugary drink consumption and risk of cancer: results from

NutriNet-Santé prospective cohort. BMJ. 2019; 366.

59. Mossavar-Rahmani Y, Kamensky V, Manson JAE, Silver B, Rapp SR,

Haring B, et al. Artificially sweetened beverages and stroke, coronary

heart disease, and all-cause mortality in the women’s health initiative.

Stroke. 2019; 50 (3): 555–62.

60. Prather AA, Leung CW, Adler NE, Ritchie L, Laraia B, Epel ES. Short

and sweet: associations between self-reported sleep duration and sug-

ar-sweetened beverage consumption among adults in the United

8

Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2022; 17 (1): 1-9

http://dx.doi.org/10.1007/s00394-018-1740-z
https://www.who.int/publications/i/item/9789241549028 
https://www.who.int/publications/i/item/9789241549028 
https://peraturan.bpk.go.id/Home/Details/172111/permenkes-no-30-tahun-2013
https://peraturan.bpk.go.id/Home/Details/172111/permenkes-no-30-tahun-2013
https://peraturan.bpk.go.id/Home/Details/172111/permenkes-no-30-tahun-2013
https://peraturan.bpk.go.id/Home/Details/172111/permenkes-no-30-tahun-2013
https://standarpangan.pom.go.id/dokumen/peraturan/2019/PBPOM_Nomor_22_Tahun_2019_tentang_ING.pdf
https://standarpangan.pom.go.id/dokumen/peraturan/2019/PBPOM_Nomor_22_Tahun_2019_tentang_ING.pdf
https://standarpangan.pom.go.id/dokumen/peraturan/2019/PBPOM_Nomor_22_Tahun_2019_tentang_ING.pdf
https://standarpangan.pom.go.id/dokumen/peraturan/2019/PBPOM_Nomor_22_Tahun_2019_tentang_ING.pdf
https://www.pusat2.litbang.kemkes.go.id/2015/04/30/buku-studi-diet-total-survei-konsumsi-makanan-individu/ 
https://www.pusat2.litbang.kemkes.go.id/2015/04/30/buku-studi-diet-total-survei-konsumsi-makanan-individu/ 
https://journal.fkm.ui.ac.id/jurnal-eki/article/view/3066 
https://journal.fkm.ui.ac.id/jurnal-eki/article/view/3066 
https://journal.fkm.ui.ac.id/jurnal-eki/article/view/3066 
http://repository.litbang.kemkes.go.id/id/eprint/3514
http://repository.litbang.kemkes.go.id/id/eprint/3514
https://perpustakaan.fk.ui.ac.id/opac/index.php?p=show_detail&id=19412&keywords=
https://perpustakaan.fk.ui.ac.id/opac/index.php?p=show_detail&id=19412&keywords=
https://perpustakaan.fk.ui.ac.id/opac/index.php?p=show_detail&id=19412&keywords=
https://perpustakaan.fk.ui.ac.id/opac/index.php?p=show_detail&id=19412&keywords=
https://doi.org/10.21776/ub.ijhn.2016.003.01.4 
https://doi.org/10.21776/ub.ijhn.2016.003.01.4 
https://doi.org/10.21776/ub.ijhn.2016.003.01.4 
https://doi.org/10.21776/ub.ijhn.2016.003.01.4 
https://doi.org/10.1111/mcn.12729 
https://doi.org/10.1111/mcn.12729 
https://doi.org/10.1111/mcn.12729 
https://media.neliti.com/media/publications/50564-ID-pengeluaran-untuk-konsumsi-penduduk-indonesia-2007.pdf 
https://media.neliti.com/media/publications/50564-ID-pengeluaran-untuk-konsumsi-penduduk-indonesia-2007.pdf 
https://media.neliti.com/media/publications/50564-ID-pengeluaran-untuk-konsumsi-penduduk-indonesia-2007.pdf 
http://dx.doi.org/10.1016/j.appet.2015.06.007
http://dx.doi.org/10.1016/j.appet.2015.06.007
http://dx.doi.org/10.1016/j.appet.2015.06.007
https://doi.org/10.1016/0031-9384(95)02007-1
https://doi.org/10.1016/0031-9384(95)02007-1
https://doi.org/10.1016/0031-9384(95)02007-1
https://doi.org/10.1038/sj.ijo.0801229
https://doi.org/10.1038/sj.ijo.0801229
https://doi.org/10.1016/S0140-6736(00)04034-4
https://doi.org/10.1016/S0140-6736(00)04034-4
https://doi.org/10.1038/ijo.2009.60
https://doi.org/10.1038/ijo.2009.60
https://doi.org/10.1038/ijo.2009.60
https://doi.org/10.1016/j.jand.2018.11.003
https://doi.org/10.1016/j.jand.2018.11.003
https://doi.org/10.1016/j.jand.2018.11.003
https://doi.org/10.1016/j.jand.2018.11.003
https://doi.org/10.1016/j.jhep.2015.03.032
https://doi.org/10.1016/j.jhep.2015.03.032
https://doi.org/10.1016/j.jhep.2015.03.032
https://doi.org/10.1016/j.jacc.2015.08.025
https://doi.org/10.1016/j.jacc.2015.08.025
https://doi.org/10.1016/j.jacc.2015.08.025
https://doi.org/10.1111/ijpo.12194
https://doi.org/10.1111/ijpo.12194
https://doi.org/10.1111/ijpo.12194
https://doi.org/10.1016/j.clnesp.2018.08.020
https://doi.org/10.1016/j.clnesp.2018.08.020
https://doi.org/10.1016/j.clnesp.2018.08.020
https://doi.org/10.1016/j.clnesp.2018.08.020
https://doi.org/10.1016/j.amjcard.2014.01.437
https://doi.org/10.1016/j.amjcard.2014.01.437
https://doi.org/10.1016/j.amjcard.2014.01.437
https://doi.org/10.1001/archinte.168.14.1487
https://doi.org/10.1001/archinte.168.14.1487
https://doi.org/10.1001/archinte.168.14.1487
https://doi.org/10.1001/archinte.168.14.1487
https://doi.org/10.1016/j.annepidem.2019.12.007
https://doi.org/10.1016/j.annepidem.2019.12.007
https://doi.org/10.1016/j.annepidem.2019.12.007
https://doi.org/10.1016/j.cden.2018.08.003
https://doi.org/10.1016/j.cden.2018.08.003
https://doi.org/10.2215/CJN.06380518
https://doi.org/10.2215/CJN.06380518
https://doi.org/10.2215/CJN.06380518
https://doi.org/10.1038/ki.2009.500
https://doi.org/10.1038/ki.2009.500
https://doi.org/10.1038/ki.2009.500
https://doi.org/10.1111/nep.12646
https://doi.org/10.1111/nep.12646
https://doi.org/10.1111/nep.12646
https://doi.org/10.1111/nep.12646
https://doi.org/10.1017/S0007114508981484
https://doi.org/10.1017/S0007114508981484
https://doi.org/10.1017/S0007114508981484
https://doi.org/10.1017/S0007114508981484
https://doi.org/10.1590/S0034-8910.2015049006211
https://doi.org/10.1590/S0034-8910.2015049006211
https://doi.org/10.1590/S0034-8910.2015049006211
https://doi.org/10.1371/journal.pone.0142059
https://doi.org/10.1371/journal.pone.0142059
https://doi.org/10.1371/journal.pone.0142059
https://doi.org/10.1093/cdn/nzz126
https://doi.org/10.1093/cdn/nzz126
https://doi.org/10.1093/cdn/nzz126
https://doi.org/10.1093/cdn/nzz126
https://doi.org/10.1136/bmj.l2408
https://doi.org/10.1136/bmj.l2408
https://doi.org/10.1136/bmj.l2408
https://doi.org/10.1161/STROKEAHA.118.023100
https://doi.org/10.1161/STROKEAHA.118.023100
https://doi.org/10.1161/STROKEAHA.118.023100
https://doi.org/10.1161/STROKEAHA.118.023100
https://doi.org/10.1016/j.sleh.2016.09.007
https://doi.org/10.1016/j.sleh.2016.09.007
https://doi.org/10.1016/j.sleh.2016.09.007


States. Sleep Health. 2016; 2 (4): 272–6. 

61. Geng M, Jiang L, Wu X, Ding P, Liu W, Liu M, et al. Sugar-sweetened

beverages consumption are associated with behavioral problems

among preschoolers: a population based cross-sectional study in

China. J Affect Disord. 2020; 265: 519–25. 

62. Malik VS, Li Y, Pan A, De Koning L, Schernhammer E, Willett WC,

et al. Long-term consumption of sugar-sweetened and artificially

sweetened beverages and risk of mortality in US adults. Circulation.

2019; 139 (18): 2113–25.

63. World Bank Open Data. data.worldbank.org; 2020.

64. Ministry of Health Republic of Indonesia. National basic health re-

search (Riskesdas) 2013. Jakarta; Ministry of Helath Republic of

Indonesia; 2013. 

65. Ministry of Health Republic of Indonesia. National basic health re-

search (Riskesdas) 2007. Jakarta: Ministry of Health of Republic of

Republic Indonesia; 2007.

9

Sartika, et al. Consumption of Sugar-Sweetened Beverages and Its Potential Health Implications in Indonesia

https://doi.org/10.1016/j.sleh.2016.09.007
https://doi.org/10.1016/j.jad.2020.01.076
https://doi.org/10.1016/j.jad.2020.01.076
https://doi.org/10.1016/j.jad.2020.01.076
https://doi.org/10.1016/j.jad.2020.01.076
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.118.037401
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.118.037401
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.118.037401
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.118.037401
https://data.worldbank.org/indicator/SH.DTH.NCOM.ZS?end=2016&locations=ID&start=2000&view=chart
https://labmandat.litbang.kemkes.go.id/images/download/laporan/RKD/2013/Laporan_riskesdas_2013_final.pdf
https://labmandat.litbang.kemkes.go.id/images/download/laporan/RKD/2013/Laporan_riskesdas_2013_final.pdf
https://labmandat.litbang.kemkes.go.id/images/download/laporan/RKD/2013/Laporan_riskesdas_2013_final.pdf
https://labmandat.litbang.kemkes.go.id/images/download/laporan/RKD/2007/lap_rkd07.pdf
https://labmandat.litbang.kemkes.go.id/images/download/laporan/RKD/2007/lap_rkd07.pdf
https://labmandat.litbang.kemkes.go.id/images/download/laporan/RKD/2007/lap_rkd07.pdf

