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Abstract

Chemical compounds found in coffee are good for health, but most
Indonesians often consume coffee with added ingredients, such as
sugar and milk. Thus, it will potentially increase the risk of obesity.
This study aimed to analyze coffee consumption habits with added
ingredients and their correlation with the incidence of obesity
among female students in Semarang. The research design was
cross-sectional, with 77 female students randomly selected. This
study was conducted from March to April 2021 in Semarang. All
data collection process was conducted online. Data on coffee
consumption habits, the kind of added ingredients, and the number
of allowances were obtained through questionnaires. Furthermore,
the food intake data were obtained from the Semi-Quantitative
Food Frequency Questionnaire (SQ-FFQ), physical activity data
from the International Physical Activity Questionnaire Short Form
(IPAQ-SF), and anthropometric data through self-anthropometric
measurement guided by the researcher. Data were analyzed by the
Chi-square test and multiple logistic regression test at a 95% CI.
There was a relationship between coffee consumption habits and
obesity according to the body mass index (p= 0,014), waist
circumference (p= 0,001), and waist-hip ratio (p= 0,001). The
multivariate analysis showed that the frequent consumption of
coffee with added ingredients was correlated with the incidence of
abdominal obesity based on waist circumference and waist-hip
circumference ratio. It can be concluded that coffee consumption
with added ingredients was correlated with the incidence of
obesity.

Keywords: Coffee consumption, added ingredients, female students,

obesity

Abstrak

Minuman kopi di Indonesia menjadi tren di masa ini. Zat yang
dimiliki kopi baik untuk kesehatan, namun umumnya masyarakat di
Indonesia mengasup kopi dengan menggunakan bahan tambah.
Penelitian ini bertujuan untuk menganalisis hubungan kebiasaan
asupan kopi dan bahan tambah kopi dengan kejadian obesitas pada
mahasiswi kesehatan. Desain penelitian cross sectional dengan 77
sampel mahasiswi yang dipilih secara consecutive sampling.
Seluruh pengambilan data berbasis daring. Data kebiasaan asupan
kopi, bahan tambah, dan uang saku diperoleh dengan kuesioner,
data asupan makan dengan Semi Quantitative Food Frequency
Questionnaire (SQFFQ), data aktivitas fisik dengan International
Physical Activity Questionnaire Short Form (IPAQ-SF), dan data
antropometri dengan wawancara. Data dianalisis dengan uji Chi-
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square dan uji regresi logistik ganda. Terdapat hubungan antara
kebiasaan asupan kopi dengan kejadian obesitas berdasarkan
indeks massa tubuh (p= 0,014), lingkar pinggang (p= 0,001) dan

rasio lingkar

pinggang-pinggul (p=

0,001). Uji multivariat

menunjukan, asupan kopi sangat sering dan asupan bahan tambah
sangat sering berpengaruh terhadap kejadian obesitas abdominal
berdasarkan lingkar pinggang dan rasio lingkar pinggang-pinggul.
Asupan kopi dengan bahan tambah kopi berhubungan dengan

kejadian obesitas.

Kata Kunci: Abdominal, kopi, mahasiswi, obesitas

Introduction

Obesity is a state of excessive fat accumulation, a
significant health problem in Indonesia, with
increasing incidence every year. Of the
Indonesian population aged 18 years and over,
13,60% were overweight, and 21,80% were
obese. In addition, the prevalence of obesity
cases mainly affected women. Moreover, around
31% of the Indonesian population aged 15 years
and over has abdominal obesity (Kemenkes RI,
2018). Several factors may influence obesity,
including external factors such as food and drink
intake,  physical activity, socioeconomic
conditions, and internal factors such as gender.
Gender can be a risk factor for obesity due to
genetic susceptibility factors in women, which
are more sensitive to fat accumulation (Link &
Reue, 2017). Moreover, feelings and stress
conditions may affect food intake among women
(Lietal, 2017).

The increasing trend of per capita sugar
consumption and decreasing physical activity
assume significance, given the high tendency for
Indians to develop abdominal adiposity. The
increasing trend of per capita sugar
consumption and decreasing physical activity
assume significance, given the high tendency for
Indians to develop abdominal adiposity. Multiple
short-term studies find that sugar intake leads to
the following adverse events, mostly through the
accumulation of body fat (Johnson, 2007) and
intra-abdominal fat (Stanhope, 2009). Moreover,
the World Health Organization's expert panel
recommended decreasing sugar intake to 5% of
total calorie intake to tackle obesity (Gulati &
Misra, 2014).

On the other hand, coffee is claimed to
have nutrient substances that are good for
human health, such as phenolic compounds,
chlorogenic acid, and trigonelline, which can
prevent obesity (Lee et al, 2019). In addition,
coffee has caffeine that can increase body

metabolism by accelerating energy expenditure
and as an anti-obesity inhibiting adipogenesis
(Harpaz et al., 2017; Rosa, 2017).

Caffeine has been reported to induce
sympathetic nervous system hyperactivity,
thereby accelerating energy consumption and
body fat loss energy consumption and body fat
loss energy consumption and body fat loss. In
addition, after 16 weeks of caffeine intake,
caffeine stimulated the breakdown of fat cells
and the secretion of catecholamines to increase
the oxidation and metabolism of fatty acids,
which then inhibits body weight gain and fat
accumulation in animals (Zheng et al., 2004).

Coffee is one of the widely consumed
drinks in Indonesia. The ease of access to coffee
drinks and various coffee variants increased
coffee consumption in the community by 13.9%
from 2018/2019 to 2019/2020 (Global
Agricultural Information Network, 2019). Coffee
drinkers are dominated by people aged 20-25
and usually work as employees or students.
However, 82,25% of people often consume
coffee with added ingredients, such as
cappuccino, latte, mochaccino, and
contemporary milk coffee variants (Toffin,
2020). In addition, the increasing trend of coffee
consumption can also be due to different taste
preferences and the effects of coffee that can
improve physical performance awareness or
prevent drowsiness and concentration (Harpaz
etal,, 2017; Rosa, 2017)

Coffee has caffeine as an anti-obesity via
an adipogenesis inhibition mechanism (Harpaz
et al, 2017; Rosa, 2017). However, another
study shows that coffee intake can increase the
incidence of obesity from the excessive use of
added ingredients such as milk and sugar (Lee et
al, 2017). One portion of instant coffee (12
grams) usually contains 5,7 grams of sugar; that
is, sugar makes up about 50% of the ingredients
of instant coffee. So additional calories from
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coffee can contribute to body weight gain (Lee et
al,, 2012).

The correlation between coffee intake and
health, especially in the incidence of obesity, is a
widely studied topic. However, several studies
have found that coffee intake can increase the
incidence of obesity due to the use of some
added ingredients, such as milk and sugar (Lee
et al, 2017). Diversity in coffee consumption
habits and preferences in the community can
provide different results, especially for
Indonesians who prefer to consume coffee with
added ingredients. This study analyzed the
correlation between coffee consumption habits
with the addition of added ingredients with the
incidence of obesity among female students in
Semarang.

Methods

This study incorporated a cross-sectional design
from March to April 2021. The independent
variable in this study was coffee consumption
habits, including the frequency of coffee
consumption and the use of added ingredients.
Confounding variables in this study were energy,
carbohydrate, fat, protein, physical activity, and
the number of allowances. Moreover, the
dependent variables included the incidence of
obesity based on body mass index (BMI), waist
circumference, and waist-hip circumference
ratio. A consecutive sampling technique was
performed with the Cochran formula (1997) for
sample calculation; p = 24,93% and q = 75,07%
(1-p)° (Cochran, 1977). The sample calculation
obtained 70 respondents as a minimum sample
added with an estimated 10% drop-off. In total,
77 respondents were recruited based on the
inclusion criteria, including the Faculty of Public
Health and the Faculty of Medicine in Semarang
City students who did not undergo a weight loss
program, not smoking or consuming alcohol, and
did not have serious illnesses.

This research was conducted online by
completing a Google form and telephone
interview. The research instruments include a
personal data questionnaire, a Semi-Quantitative
Food Frequency Questionnaire (SQ-FFQ), a
questionnaire on coffee consumption habits and
added ingredients, and a questionnaire of the
International Physical Activity Questionnaire
Short-Form (IPAQ-SF). Data on respondents'
coffee consumption, the number of allowances,

and physical activity were obtained from Google
Forms completion. The coffee consumption data
were analyzed using the frequency of coffee
consumption and intake of added ingredients in
a coffee drink. The coffee consumption habits
frequency was categorized into three categories;
infrequent or 1-4 cups/month; often or 2-6
cups/week; and very often or 1-3 cups/day. In
this case, coffee consumption was defined as
consuming coffee with various flavors and added
ingredients.

Furthermore, the use of added ingredients
in coffee was categorized into not using added
ingredients, rarely or 1-4 cups/month, often or
2-6 cups/week, and very often or 1-3 cups/day.
In addition, the added ingredients used in coffee
drinks include sugar, liquid milk, sweetened
condensed milk, powdered milk, creamer, and
palm sugar (Bouchard et al, 2010). Physical
activity was analyzed using the International
Physical Activity Questionnaire Short-Form
(IPAQ-SF), which recorded physical activity
during the last seven days. The results of
physical activity assessments were categorized
into two; low activity was defined as inactive or
the measurement value <600 MET (Metabolic
Equivalent of Task) in minutes per week, and
moderate-high activity was defined as active, or
the measurement value600 MET (Hagstromer et
al, 2006). Student allowances for one month
were categorized into low (< IDR. 1,000,000)
and high (IDR. 1,000,000).

Food intake and anthropometric data
were obtained from telephone interviews using
food photo books and pictures of
anthropometric measurement instructions. Food
intake was analyzed using the Nutrisurvey™
application and categorized into not excessive
(<120% RDA) and excessive (=2120% RDA)
based on the 2019 Nutritional Adequacy Rate.
Food intake data, in this case, was food and
drink intake other than coffee and added
ingredients used while having a coffee drink
(WNPG, 2014). Anthropometric data
measurement was  performed by the
respondents (self-measured) and guided by the
researcher using the pictures of anthropometric
measurement instructions. Anthropometric data
include  body  weight, height,  waist
circumference, and hip circumference. In
addition, anthropometric data were analyzed
using waist-to-hip circumference ratio and
categorized as not at risk for obesity and
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metabolic syndrome (ratio <0,95) and at risk for
obesity and metabolic syndrome (ratio = 0,95)
(WHO, 2011).

Univariate analysis was performed to
describe the independent, confounding, and
dependent variables in percentage. Bivariate
analysis was performed to determine the
relationship between variables using the Chi-
Square test. Bivariate analysis was performed to
determine the relationship between variables
using the Chi-Square test. Bivariate analysis was
analyzed using the Pearson Chi-Square test, used
if there was an expected frequency of <5% or
less than 20% (Santoso, 2018). Finally, a
multivariate analysis using multiple logistic
regression was performed to analyze the
variables that have the most influence on the
incidence of obesity based on body mass index
(BMI), waist circumference, and waist-to-hip
circumference ratio adjusted for physical
activity, number of allowances, energy intake,
carbohydrate intake, protein intake, and fat
intake. All univariate, bivariate, and multivariate
analyzes were performed using SPSS™ for
Windows Version 25,0. The significance used
was p<0,05. The Health Research Ethics
Committee of Sultan Agung Islamic University,
Semarang granted the research permission and
ethical feasibility, with letter number 55.

Result and Discussion

This study was conducted on 77 female
students, analyzing their coffee consumption
habits and the incidence of obesity based on
BMI, waist circumference, and waist-to-hip
circumference  ratio. The  respondent's
characteristics are presented in Table 1.

The incidence of obesity based on the
body mass index (BMI) indicator was higher
(32,5%) compared to the incidence of obesity
based on the waist circumference indicator
(27,3%) and the waist-to-hip circumference
ratio (28,6%). Most of the respondents' coffee
consumption habits were categorized as
infrequent or 1-4 cups/month (44,2%), with
added ingredients consumption categorized as
rare (54,5%). Although most of the total caloric,
carbohydrate, and protein intake was not
excessive, the fat intake exceeded the
recommended needs (51,9%). These results can
be seen in Table 1.

Table 1. Respondent's characteristics, coffee
consumption habits, added ingredients,
and food intake

Characteristics n %

Physical activity

Not active (< 600 MET) 12 15,6

Active (=600 MET) 65 84,4
Allowances

Low (< IDR. 1.000.000) 49 63,6

High (= IDR. 1.000.000) 28 36,4
Body Mass Index

Non-obese (< 23,0) 52 67,5

Obese (223,0) 25 32,5

Waist circumference
Non-abdominal obese (< 80,0 56 727
cm)

Abdominal obese (> 80,0 cm) 21 27,3

Waist-to-hip circumference ratio

Not at risk (< 0,95) 55 71,4

Atrisk (2 0,95) 22 286
Coffee consumption habits

Infrequent (1-4 cups/month) 34 441

Often (2-6 cups/week) 33 429

Very often (1-3 glasses/day) 10 13,0
Add ingredients while drinking coffee

Never 10 13,0

Infrequent (1-4 cups/month) 42 545

Often (2-6 cups/week) 19 24,7

Very often (1-3 glasses/day) 6 78
Energy intake

Not excessive (< 120%) 65 84,4

Excessive (= 120%) 12 15,6
Carbohydrate intake

Not excessive (< 120%) 62 80,5

Excessive (= 120%) 15 19,5
Protein intake

Not excessive (< 120%) 48 62,3

Excessive (= 120%) 29 37,7
Fat intake

Not excessive (< 120%) 37 481

Excessive (= 120%) 40 519

MET: the metabolic equivalent of task

Table 1 shows that 80% of respondents
have coffee consumption habits categorized as a
regular frequency or 1 cup/day. Similarly, the
consumption of added ingredients in coffee was
also categorized as persistent frequency (=1
time/day).

There was a significant correlation
between coffee consumption habits and the
incidence of obesity based on the respondent's
BMI (p<0,05). Table 1 showed that the
prevalence of obesity in respondents who have
coffee consumption habits with a persistent
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frequency (70,0%) was higher than in
respondents with a frequent (21,2%) and rare
frequency (32,3%). In addition, the prevalence
of abdominal obesity in respondents who
consumed coffee with a persistent frequency
(80,0%) was higher than in respondents who
drank coffee frequently (15,1%) and rarely
(23,6%).

Several studies found similar results to
this study, where coffee consumption habits of
more than three times a day can increase the
incidence of obesity (Alfawaz et al., 2020; Kim &
Park, 2017; Lee et al,, 2017; Nordestgaard et al,,
2015). However, several other studies also
found that coffee consumption habits were not
associated with the incidence of obesity
(Koyama et al, 2020; Larsen et al, 2018).
Nevertheless, a study conducted in Japan
involving 3539 respondents, 2300 women,
showed that coffee consumption could reduce
visceral body fat, the incidence of obesity, and
metabolic syndrome (Koyama et al, 2020).
Furthermore, a cross-sectional population-based
survey of 8.821 adults has shown that those who
had higher coffee consumption (3 or more
cups/day ~ 150 ml/cup) had lower BMI, waist
circumference, systolic and diastolic blood
pressure than those who had drunk less than 1
cup/day (Grosso et al., 2015).

Analysis of the relationship between
coffee consumption habits and the incidence of
abdominal obesity showed a significant
correlation (p<0,05). Also, a correlation analysis
between coffee consumption habits and the
incidence of obesity based on the waist-hip
circumference ratio showed a significant
relationship (p<0,05). In this study, the risk of
abdominal obesity based on waist circumference
and waist-to-hip circumference ratio increased
along with the use of added ingredients in coffee
drinks with a regular frequency compared to
coffee drinkers who did not use added
ingredients. The incidence of obesity based on
waist-hip circumference ratio in respondents
with very frequent coffee consumption habits
(80,0%) was higher than the incidence of
obesity in respondents with frequent (24,2%)
and infrequent (17%) categories. Coffee
consumption habits analyzed in this study
include coffee consumption with the addition of
various flavors of added ingredients and these
results can be seen in Table 2.

Table 2. Relationship of coffee consumption
habits with obesity incidence based on
waist-to-hip circumference ratio

Waist-to-hip Circumference

Predictor Ratio (cm)
Variables Non-Obese 0
%) Obese (%) p
Very often 2 (20,0) 8 (80,0)
Often 25(75,8) 8(24,2) 0,001
Infrequent 28(82,4) 6(17,6)

a Pearson Chi-square test

Significance (p<0,05 shown in bold)

OR and lower-upper values can't be calculated because the
table is not 2x2

Coffee drinkers' waist circumference and
waist-to-hip circumference ratio were greater
than non-coffee drinkers. This was because, in
this study, most respondents used added
ingredients in their coffee drinks. People who
consume 3-in-1 coffee or coffee with added
sugar, milk, and creamer more than once a day
have a larger waist circumference than
respondents who consume 3-in-1 coffee less
than one time a day (Kim & Shin, 2019). Adding
added ingredients in coffee drinks correlates to
an increase in energy intake. For example, one
instant coffee consumed by respondents
generally had a sugar content of +13 grams or
equivalent to 52 calories. Moreover, one
serving of vanilla latte coffee at a well-known
coffee shop has a sugar content of 35,3 grams,
equivalent to 141,2 calories. The consumption of
added sugar in vanilla lattes reached 70,6%,
referring to Indonesian Ministry of Health
Regulations 30, 2013 (Permenkes Nomor 30
Tahun 2013 Tentang Pencantuman Informasi
Kandungan Gula, Garam, Dan Lemak Serta Pesan
Kesehatan Untuk Pangan Olahan Dan Pangan
Saji, 2013).

Added ingredients used in coffee drinks
include dairy products, granulated sugar, and
palm sugar. This process is mediated by
lipoprotein lipase activation when fructose is
consumed in excessive amounts and combined
with glucose, then co-ingested as high fructose
corn syrup (Hieronimus et al., 2020; Tchernof &
Després, 2013). Fructose also increases fat
deposition in visceral adipose tissue by
activating intracellular glucocorticoids (Jiantao
et al, 2017). Sweetened condensed milk and
table sugar also contain high sucrose. Diets high
in sucrose do not always induce obesity but can
be one of the factors causing abdominal obesity
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by inducing triglyceride synthesis, which is then
stored as adipose tissue (Jankiewicz et al., 2015;
Oliveira et al., 2014). Another study on mice
induced with high sucrose (HS) diet for 20

weeks showed that the HS diet had increased
visceral adipose tissue without increasing body
weight (Cao et al,, 2012).

Table 3. 0dd ratio of coffee consumption habits with obesity incidence based waist-to-hip

circumference ratio

Waist-to-hip Circumference Ratio (cm)

Variables OR C195% »
Often consume coffee 0,040 0,018-98,004 0,360
Very often consume coffee 4,305 1,040-5,919 0,009*
Infrequent adding added ingredients 0,063 0,003-1,489 0,085
Often adding added ingredients 0,641 0,077-5,321 0,088
Very often adding added ingredients 7,621 1,040-9,875 0,007*
Calory intake 2,592 0,468-38,451 0,131
Carbohydrate intake 1,193 1,082-10,821 0,962

*Significance p<0,05

Excessive fructose consumption cannot be
separated from excessive sugar or sucrose
intake because sucrose is a disaccharide
containing glucose and fructose (Almatsier,
2015). Consumption of more than 25% fructose
of daily energy needs, equivalent to 85 grams or
6,5 tablespoons of fructose, has other health
effects, such as hypertriglyceridemia and insulin
resistance. Therefore, it is recommended to
consume less than 85 grams of fructose per day
(Prahastuti, 2011). Fruits generally contain 5-
10% fructose from their net weight, honey
contains around 21-43% of fructose from its net
weight, and granulated sugar generally contains
50% of its net weight (Bobis et al, 2018;
Prahastuti, 2011). Therefore, it is concluded that
adding 13 grams per serving of sugar (sucrose)
to coffee drinks is equivalent to one tablespoon
of sugar, which contains 6,5 grams of fructose
per serving. Milk generally contains lactose, a
dairy product often considered not to cause
weight gain. This is because calcium in milk can
reduce lipogenesis and stimulate lipolysis, and
casein in milk can reduce appetite (Chen et al,,
2012). The composition of milk with flavoring
and sugar has the same composition as milk
without flavoring and sugar. Still, milk contains
flavoring, and sugar contributes 60 calories than
milk without flavoring and sugar. Therefore, this
product deserves special attention (Dougkas et
al, 2019). Furthermore, adding milk to coffee
drinks can reduce 1/3 of the antioxidant
content. It is because chlorogenic acid interacts
with proteins in milk, such as catechins (Niseteo
etal, 2012).

The variables included in the multivariate
analysis to analyze the most influential variables
on the incidence of obesity based on BMI, waist
circumference, and waist-to-hip circumference
ratio were p<0,25 in the bivariate analysis;
coffee consumption habits, added ingredients,
caloric intake, and carbohydrate intake. The
multivariate analysis showed that no variable
influences coffee consumption habits and the
incidence of obesity based on BMI (p> 0,05). The
multivariate analysis of the dependent variable
showed that persistent coffee consumption
habits and the addition of added ingredients in
coffee were the variables that had the most
influence on the incidence of obesity based on
waist circumference measurement (p<0,05).
Subjects with very often coffee-drinking habits
have a 1,392 times greater risk of experiencing
abdominal obesity (95% CI: 1,385-156,500)
than respondents with infrequent coffee-
drinking habits. In addition, subjects who often
consume coffee with added ingredients have
8,713 times greater abdominal obesity risks
(95%CI: 8,044-43,609) than respondents who
did not drink coffee with added ingredients.
Persistent coffee consumption habits and adding
added ingredients influenced the incidence of
obesity the most based on the waist-to-hip
circumference ratio (p<0,05). Subjects with
frequent coffee-drinking habits have a 4,305
times greater risk of becoming obese based on
the waist-to-hip circumference ratio (95%CI:
1,040-1,987) than respondents who infrequently
drink coffee. Moreover, subjects who consume
coffee with added ingredients have 7,621 times



Aceh. Nutri. J. Vol: 8,No: 3,2023

| 345

higher risks for obesity based on waist-to-hip
circumference ratio (95%CI: 1,040-7,875) than
those who did not consume coffee with added
ingredients. Besides the increased risk of
abdominal obesity due to coffee consumption,
the compounds found in coffee, such as caffeine,
melanoid, chlorogenic acid, and serotonin, have
antioxidant substances that potentially prevent
cancer, cardiovascular disease, and diabetes
mellitus and also provide a protective effect on
liver cells (Buscemi et al.,, 2016; Farah, 2018).
Coffee has beneficial compounds which have a
good effect on human health. Still, coffee
consumption using added ingredients such as
sugar, sweetened condensed milk, and palm
sugar has various adverse effects on health, such
as obesity. Therefore, coffee consumption with
added ingredients has raised a concern.

The strength of this study includes
analyzing the frequency of coffee consumption
habits with the use of added ingredients. This
study also looks closely at several variables,
including food intake, physical activity, and the
number of allowances. Therefore, this study can
analyze other variables that may affect the
incidence of obesity in coffee drinkers. The
limitations of this study include the online data
collection method, which has potential bias. In
addition, the coffee consumption habits and the
use of added ingredients were not quantitatively
analyzed. Also, the coffee consumption data
analysis only covers the overall -coffee
consumption without considering various
serving variations and the type of added
ingredients. The Nutrisurvey™ application also
has limitations in analyzing the respondent's
consumption, creating a possibility of bias in the
intake analysis. Finally, this study was cross-
sectional, and determining the causal
relationship between obesity incidence based on
coffee consumption habits was difficult.

Conclusion

Coffee consumption is good for health, but
consuming coffee with added ingredients is
associated with obesity based on BMI, waist
circumference, and waist-to-hip
circumference ratio measurement. The risk of
abdominal obesity increases with the use of
added ingredients in coffee one time per day.
Coffee products containing added ingredients
are widely circulated in the market.

Acknowledgments

We want to thank all respondents who
voluntarily gave any information needed for the
current research.

References

Alfawaz, H. A., Khan, N., Yakout, S. M., Khattak, M.
N. K, Alsaikhan, A. A, Almousa, A. A,
Alsuwailem, T. A., Almjlad, T. M., Alamri, N.
A., Alshammari, S. G., & Al-Daghri, N. M.
(2020). Prevalence, predictors, and
awareness of coffee consumption and its
trend among Saudi female students.
International Journal of Environmental
Research and Public Health, 17(19), 1-17.
https://doi.org/10.3390/ijerph17197020

Almatsier, S. (2006). Prinsip Dasar Ilmu Gizi.
Gramedia Pustaka Utama.

Bobis, 0., Dezmirean, D. S., & Moise, A. R. (2018).
Honey and Diabetes: The Importance of
Natural Simple Sugars in Diet for
Preventing and Treating Different Type of
Diabetes. Oxidative Medicine and Cellular
Longevity, 2018.
https://doi.org/10.1155/2018/4757893

Bouchard, D. R, Ross, R, & Janssen, 1. (2010).
Coffee, tea and their additives: Association
with BMI and waist circumference. Obesity
Facts, 3(6), 345-352.
https://doi.org/10.1159/000322915

Buscemi, S., Marventano, S., Antoci, M., Cagnetti,
A, Castorina, G., Galvano, F., Marranzano,
M., & Mistretta, A. (2016). Coffee and
metabolic impairment: An updated review
of epidemiological studies. NFS Journal,
3(February), 1-7.
https://doi.org/10.1016/j.nfs.2016.02.00
1

Cao, L, Liu, X, Cao, H,, Lv, Q., & Tong, N. (2012).
Modified high-sucrose diet-induced
abdominally obese and normal-weight
rats developed high plasma free fatty acid
and insulin resistance. Oxidative Medicine
and Cellular Longevity, November 2014.
https://doi.org/10.1155/2012 /374346

Chen, M., Pan, A, Malik, V. S., & Hu, F. B. (2012).
Effects of dairy intake on body weight and
fat: A meta-analysis of randomized
controlled trials. American Journal of
Clinical  Nutrition, 96(4), 735-747.
https://doi.org/10.3945/ajcn.112.037119



346 | Coffee consumption habits with the addition ...

Putri et al.

Cochran, W. G. (1977). Sampling Techniques (3rd
ed). John Willey & Sons.

Dougkas, A., Barr, S., Reddy, S., & Summerbell, C.
D. (2019). A critical review of the role of
milk and other dairy products in the
development of obesity in children and
adolescents. Nutrition Research Reviews,

32(1), 106-127.
https://doi.org/10.1017/S095442241800
0227

Farah, A. (2018). Nutritional and Health Effects
of Coffee. In P. Lashermes (Ed.), Achieving
Sustainable Cultivation of Coffee (1st ed,
pp. 259-289). Burleigh Dodds.

Global Agricultural Information Network.
(2019). Indonesia Coffee Annual Report
2019. In USDA Foreign Agricultural Service.

Grosso, G., Stepaniak, U., Micek, A., Topor-Madry,
R., Pikhart, H., Szafraniec, K., & Pajak, A.
(2015). Association of daily coffee and tea
consumption and metabolic syndrome:
results from the Polish arm of the HAPIEE
study. European Journal of Nutrition, 54(7),
1129-1137.
https://doi.org/10.1007/s00394-014-
0789-6

Gulati, S., & Misra, A. (2014). Sugar Intake,
Obesity, and Diabetes in India. Nutrient, 6,
5955-5974.
https://doi.org/10.3390/nu6125955

Hagstromer, M., Oja, P., & Sjostrom, M. (2006).
The International Physical Activity
Questionnaire (IPAQ): a study of
concurrent and construct validity. Public
Health  Nutrition, 9(6), 755-762.
https://doi.org/10.1079/phn2005898

Harpaz, E., Tamir, S., Weinstein, A., & Weinstein,
Y. (2017). The effect of caffeine on energy
balance. Journal of Basic and Clinical
Physiology and Pharmacology, 28(1), 1-10.
https://doi.org/10.1515/jbcpp-2016-
0090

Hieronimus, B., Medici, V., Bremer, A. A, Lee, V.,
Nunez, M. V., Sigala, D. M., Keim, N. L,
Havel, P. ], & Stanhope, K. L. (2020).
Synergistic effects of fructose and glucose
on lipoprotein risk factors for
cardiovascular disease in young adults.
Metabolism: Clinical and Experimental,

112, 154356.
https://doi.org/10.1016/j.metabol.2020.1
54356

Jankiewicz, A. K. C,, Peredo, S. M. R., Saldaiia, G.

C., Diaz, E. D., Barrera, M. E. T., del Bosque
Plata, L., & Zabala, R. C. (2015). Adipose
tissue redistribution caused by an early
consumption of a high sucrose diet in a rat

model. Nutricion Hospitalaria, 31(6),
2546-2553.
https://doi.org/10.3305/nh.2015.31.6.89
35

Jiantao, McKeown, N. M., Hwang, S.-]., Hoffman,
U., Jacques, P. F,, & Fox, C. S. (2017). Sugar-
sweetened beverage consumption is
associated with change of visceral adipose
tissue over 6 years of follow-up. Physiology
& Behavior, 133(4), 370-377.
https://doi.org/10.1161/CIRCULATIONA
HA.115.018704.Sugar-Sweetened

Kemenkes RI. (2018). Laporan Nasional
Riskesdas 2018. In Badan Penelitian dan
Pengembangan Kesehatan.

Kim, J. H, & Park, Y. S. (2017). Light coffee
consumption is  protective  against
sarcopenia, but frequent coffee
consumption is associated with obesity in
Korean adults. Nutrition Research, 41(May

2017), 97-102.
https://doi.org/10.1016/j.nutres.2017.04.
004

Kim, S, & Shin, S. (2019). The Association
between coffee consumption pattern and
prevalence of metabolic syndrome in
Korean Adulta. Nutrients, 11(2992), 1-12.
https://doi.org/https://doi.org/10.3390/
nul1122992

Koyama, T., Maekawa, M., Ozaki, E., Kuriyama, N.,
& Uehara, R. (2020). Daily consumption of
coffee and eating bread at breakfast time
is associated with lower visceral adipose
tissue and with lower prevalence of both
visceral obesity and metabolic syndrome
in Japanese populations: A cross-sectional
study. Nutrients, 12(10), 1-10.
https://doi.org/10.3390/nu12103090

Larsen, S. C., Mikkelsen, M. L., Frederiksen, P., &
Heitmann, B. L. (2018). Habitual coffee
consumption and changes in measures of
adiposity: A comprehensive study of
longitudinal associations. International
Journal of Obesity, 42(4), 880-886.
https://doi.org/10.1038/ijo.2017.310

Lee, A, Lim, W,, Kim, S., Khil, H., Cheon, E., An, S.,
Hong, S., Lee, D. H,, Kang, S., Oh, H., Keum,
N., & Hsieh, C. (2019). Coffee intake and
obesity: a meta-analysis. Nutrients,



Aceh. Nutri. J. Vol: 8,No: 3,2023

| 347

11(1274), 1-10.
https://doi.org/https://doi.org/10.3390/
null061274

Lee, B, Lee, H. ], Cho, E,, & Hwang, K. T. (2012).
Fatty Acid Compositions of Fats in
Commercial Coffee Creamers and Instant
Coffee Mixes and Their Sensory
Characteristics. | Korean Soc Food Sci Nutr,
41(3),362-368.

Lee, ], Kim, H. Y, & Kim, ]J. (2017). Coffee
consumption and the risk of obesity in
Korean women. Nutrients, 9(1340), 1-12.
https://doi.org/10.3390/nu9121340

Li, L., Gower, B. A, Shelton, R. C., & Wy, X. (2017).
Gender-specific  relationship  between
obesity and major depression. Frontiers in
Endocrinology, 8(292), 1-6.
https://doi.org/10.3389 /fendo.2017.0029
2

Link, J. C., & Reue, K. (2017). The genetic basis
for sex differences in obesity and lipid
metabolism. Annual Review of Nutrition,
37(1), 225-245.
https://doi.org/10.1146 /annurev-nutr-
071816-064827.The

Permenkes nomor 30 tahun 2013 tentang
pencantuman informasi kandungan gula,
garam, dan lemak serta pesan kesehatan
untuk pangan olahan dan pangan saji, Pub.
L.No. 13,1 (2013).

Niseteo, T., Komes, D., Bel§¢ak-Cvitanovi¢, A.,
Horzi¢, D., & Bude¢, M. (2012). Bioactive
composition and antioxidant potential of
different commonly consumed coffee
brews affected by their preparation
technique and milk addition. Food
Chemistry, 134(4), 1870-1877.
https://doi.org/10.1016/j.foodchem.2012
.03.095

Nordestgaard, A. T, Thomsen, M., &
Nordestgaard, B. G. (2015). Coffee intake
and risk of obesity, metabolic syndrome
and type 2 diabetes: A Mendelian
randomization study. International Journal
of Epidemiology, 44(2), 551-565.
https://doi.org/10.1093/ije/dyv083

Oliveira, L. S. C., Santos, D. A., Barbosa-da-Silva,

S., Mandarim-de-Lacerda, C. A, & Aguila,
M. B. (2014). The inflammatory profile and
liver damage of a sucrose-rich diet in mice.
Journal of Nutritional Biochemistry, 25(2),
193-200.
https://doi.org/10.1016/j.jnutbio.2013.10
.006

Prahastuti, S. (2011). Konsumsi fruktosa
berlebihan dapat berdampak buruk bagi
kesehatan manusia. Jurnal Kesehatan
Masyarakat, 10(2), 173-189.

Rosa, L. (2017). Underlying Mechanism of Coffee

as Inhibitor Adipogenesis for
Complementary Medicine Use in Obesity.
Journal of Nanomedicine &
Nanotechnology, 08(01), 8-10.
https://doi.org/10.4172/2157-
7439.1000425

Santoso, S. (2018). Menguasai SPSS Versi 25.
Gramedia Pustaka Utama.

Tchernof, A, & Després, ]. P. (2013).
Pathophysiology of human visceral
obesity: An update. Physiological Reviews,
93(1), 359-404.
https://doi.org/10.1152 /physrev.00033.2
011

Toffin. (2020). 2020 Brewing in Indonesia:
Insights for Successful Coffee Shop
Business. In MIX Marketing and
Communication.
https://doi.org/10.1162/99608f92.34d1d
59%e

WHO. (2011). Waist Circumference and Waist-
Hip Ratio. Report of a WHO Expert
Consultation. Geneva, 8-11 December 2008.
(Issue December).

WNPG, 2012. (2014). Widyakarya Nasional
Pangan Gizi (WNPG). In Fandar, Tantri, &
Budi (Eds.), Moesijanti Yudiarti Endang
Soekarti Siti Muslimatun Purwanto Mewa
Ariani  Hardinsyah  Yusra  Egayanto
Leonardus Broto Kardono. Lipi Press.

Zheng, G., Sayama, K., Okubo, T., Juneja, L. R, &
Oguni, I. (2004). Anti-obesity effects of
three major components of green tea,
catechins, caffeine and theanine, in mice.
In Vivo, 18(1), 55-62.



