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Abstract  

Introduction The prevalence of overweight and obesity in adolescence increases 
significantly from year to year particularly in Depok City, Indonesia. Consumption 
of sugar-sweetened beverages is one of the causes. Excess triglyceride levels are 
one of the risk factor for metabolic syndrome and cardiovascular disease. 
Consumption frequency of sugar-sweetened beverages is associated with 
increased serum triglyceride levels.  
Methods This study used a cross-sectional design involving 47 subjects recruited 
through the consecutive sampling method. The consumption frequency of sugar-
sweetened beverages is taken by the semi quantitative FFQ method. Samples of 
serum triglyceride levels were taken from venous blood and measured using 
enzymatic methods.  
Results Forty-seven female adolescence subjects, age ranged 15-17 years old, 
finished the study protocol. The result showed that there is a significant positive 
correlation with very strong degrees (p=<0.001, r=0.88) between the consumption 
frequency of sugar-sweetened beverages with serum triglyceride levels. 
Conclusion There is a significant positive correlation with very strong degrees 
between the consumption frequencies of sugar-sweetened beverages with serum 
triglyceride levels in our subject. 
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Introduction 
 

The prevalence of overweight and obesity in 
adolescence increases significantly from year to 
year. According to Riset Kesehatan Dasar 
(Riskesdas) Indonesia 2013 shows nationally that 
the problem of overweight in adolescents aged 13-
15 years in Indonesia is 10.8%, which consists of 
8.3% overweight, and 2.5% obesity.1 In addition, in 
Indonesia it was also found an increase in the 
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incidence of overweight from 1.4% in 2007 to 7.3% 
in 2013 in adolescents over the age of 15 years. 
Based on the 2013 Riskesdas data for the city of 
Depok, the prevalence of adolescents aged 13–15 
years who are overweight is 12.1% while those who 
are obese are 1.5%. For adolescents aged 16–18 
years, the prevalence of obesity is 17.0% and obesity 
is 3.8%.1 

The trend of increasing prevalence of 
overweight and obesity is one of which can be 
caused by ignorance in the selection of drinks. 
Sugar-sweetened beverages are beverages that are 
given simple sugar additions during the production 
process that can add energy content, but have a small 
amount of other nutrients.2 Among all age groups, 
the age group of teens is the one who consumes the 
most sugar-sweetened beverages. In adolescents 
aged 12–19 years in America as many as 65.4% 
consume soft drinks, sweetened at least 1 time per 
day.3 Additional sugars from sugar-sweetened 
beverages also contribute significantly to the total 
energy. From a study conducted by Sanchez-
Pimienta stated that sugar-sweetened beverages 
contribute 13.5% to total energy in adolescents.4 

Female adolescence need special attention 
because they will  become mothers who will 
conceive and give birth and it has been known that 
an abnormal increase in triglyceride levels in the 
first trimester has a significant correlation with 
gestational hypertension, preeclampsia, induction of 
preterm birth, and fetal weight greater than 
gestational age.5  

Triglycerides are one form of fat deposits in 
the body and are used as an energy source for 
various metabolic processes and constituents of cell 
membranes. The recommended triglyceride level for 
adolescents is <130 mg / dL.6 Frequent consumption 
of sweetened soft drinks can increase triglyceride 
levels through increased of de novo lipogenesis.7 

Sugar-sweetened beverages contain a high 
amount of calories. Calories that are high enough 
from sweeteners with a low nutrient content can 
result in individuals at high risk for body fat 
accumulation.8 This increase in body fat mass can 
occur in two ways, namely an increase in the size of 
mature adipocytes (hypertrophy) as a result of 
accumulation excessive triglycerides during periods 
of energy imbalance and the addition of adipocyte 
cell counts (hyperplasia) as a result of immature 
adipocyte cells into more cells.9,10  

The study conducted by Maria et al 2015 in 
children aged 8-15 years in America found high 
triglyceride levels in children who often consume 
sugar-sweetened beverages.11 On the other hand A 
study conducted by Kosova et al in 2013 in America 
stated that there was no significant relationship 
between the consumption of sugar-sweetened 
beverages and triglyceride levels in children aged 3-
11 years.12 Thus, the purpose of the current study is 
to researchers to conduct research on the frequency 
of consumption of sugar-sweetened beverages with 
serum triglyceride levels in female adolescents. 
 
Methods 
 
Subjects 

Forty seven female students, age ranged between 15-
17 years old, in some high school in Depok City, 
Indonesia were recruited. Subjects and subject’s 
parents who were willing to take part in the study 
were asked to sign an informed consent. In subjects 
and parents of research subjects who signed an 
informed consent, interviews were conducted to 
obtain characteristic data, weight and height to 
obtain body mass index (BMI) and nutritional status, 
interview using semi-quantitative food frequency 
questionnaire (FFQ) for consumption frequency of 
sugar-sweetened beverages and repeated 24 hour 
recall 3x24 hours to get data on carbohydrate, fat and 
protein intake. Then a blood sample is taken to 
obtain serum triglyceride levels. Medical Ethics 
Committee of Universitas Indonesia has approved 
the study protocol, and 47 subjects as the minimal 
sample size for a correlation study with an 
assumption of 0.4 as correlation coefficient value, 
had finished the study protocol. 

 
Measurements 
 
Data collection was carried out from April 2018 to 
May 2018. The data collected consisted of subject 
characteristics, weight, height, macro nutrient 
intake, consumption frequency of sugar-sweetened 
beverages and blood samples for examination of 
serum triglyceride levels. Body weight is measured 
by SECA 875 electrodigital scale. Height was 
measured by ShorrBoard from USA. From 
measurements of body weight and height then the 
body mass index is calculated then plotted in the 
BMI-for-age WHO curve to obtain nutritional 
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status. Intake of macro nutrients was measured using 
food recall and then analyzed with Nutrisurvey 
software 2007 with an additional database of 
Indonesian food and then converted as carbohydrate, 
protein and fat intake. Serum triglyceride levels 
were measured using enzymatic colorimetric with 
glycerol-3-phosphate-oxidase (GPO) method. 
 
 
Statistical 
 
Data were analyzed with Shapiro-Wilk test to check 
the normality distribution of each data. Pearson 
correlation test was used to analyze the correlations 
between consumption frequency of sugar-sweetened 
beverages and serum triglyceride levels variables by 
using SPSS statistical software version 20 for 
Windows operating system. 
 
 
Results 
 
The result of this study showed the middle value age 
of the subjects are 16 years. BMI data were obtained 
through measurement of body weight and height. 
BMI measurements were used to determine the 
nutritional status of the subject. The nutritional 
status of the subjects was determined using the BMI-
for-age curve from WHO 2005. Through normality 
tests on BMI it was found that BMI data were not 
normally distributed and presented in the form of 
middle values, minimum values and maximum 
values. In this study, the median of the subject BMI 
was at 20.9 kg / m2 and for nutritional status around 
1.4% of subjects were obese, 16.4% were 
overweight, 61.7% were normal, 4.3% were lean, 
and 6.4% were very thin (Table 1). 
 
Table 1. Characteristics of subjects based on age, 
BMI, and nutritional status (n=47) 
 

Characteristics Results 
Age (years) 16 (15–17)** 
BMI (kg/m2) 20.9 (13.8–41.5)** 
Nutritional status n(%)  
       Very thin 3 (6.4) 
       Lean 2 (4.3) 
       Normal 29 (61.7) 
       Overweight 12 (26.2) 
       Obese 1 (1.4) 

*mean ± standart deviation; **median (minimum–maximum) 

 
Table 2 shows the middle value for carbohydrate 
intake for the total study subjects was 155.4 grams 
per day and 87.2% of subjects have a carbohydrate 
intake below than 80% of the Recommended 
Dietary Allowance (RDA). In this study the total 
protein intake was 38.9 grams per day and 76.6% of 
the subjects had a protein intake below than 80% of 
the RDA. From the results of fat intake, it was found 
that the middle value of total fat intake was 45.5 
grams per day, and 85.1% of subjects with fat intake 
below than 80% RDA. The average consumption 
frequency of sugar-sweetened beverages was 8.91 
times per week and triglyceride levels was 110.49 
mg/dL. 

The results of the Pearson correlation test 
showed a significant positive correlation with very 
strong degrees (p = <0.001, r = 0.88) between the 
consumption frequency of sugar-sweetened 
beverages and serum triglyceride levels. Figure 1 
shows the scatter plot for correlation between 
consumption frequency of sugar-sweetened 
beverages an triglyceride levels. The regression 
equation is Y = 41,236 + 7,768X  
 

 
Figure 1 Scatter plot for correlation between 
consumption frequency of sugar-sweetened 

beverages an triglyceride levels 
 

Discussion 

To our knowledge, this is the first study in Indonesia 
to investigate the correlation between consumption 
frequency of sugar-sweetened beverages and serum 
triglyceride levels in female adolescence. The age 



 

World.Nutr.Journal | 41  

range and sex of the subjects in this study are in line 
with the results of a study from Guelinckx et al, in 
which groups groups of female adolescence who 
consumed more soft drinks compared to male 
adolescence groups.13 In this study we found that 
16.7% of subjects were overweight. This result is in 
line with data in Depok, namely adolescents aged 
13-15 years who are overweight at 12.1% and for the 
age group adolescents 16-18 years of age who are 
overweight are 17.0%.1 The macro nutrient intake of 
the subjects in this study was less than the RDA 
because the subjects reported less than what was 
actually consumed 

This study found a significant positive 
correlation with very strong degrees (p=<0.001, 
r=0.88) between the consumption frequency of 
sugar-sweetened beverages and serum triglyceride 
levels. The results of this study are in line with Van 
Rompay et al study which states that in children and 
adolescents who consumed sweetened soft drinks 
more than once a week increased their triglyceride 
levels higher about 7.9 mg/dL compared to those 
who consumed less frequently.11 Other studies that 
conducted by Kosova et al. in children aged 9-11 
years also stated the same thing, namely the female 
sex group that often consumed sugar-sweetened 
beverages had higher triglyceride levels compared to 

the rare group and those who did not consume sugar-
sweetened beverages at all.12 

There are some limitations in this study: this 
study is a cross-sectional study where it cannot infer 
the temporal association between a risk factor and 
the outcome and the researchers did not analyze 
additional sugar levels in sugar-sweetened 
beverages consumed. This additional sugar level can 
illustrate how much extra sugar from soft drinks that 
contribute to the daily intake of individuals. In 
conclusion there was a significant positive 
correlation with very strong degrees between the 
consumption frequency of sugar-sweetened 

beverages and serum triglyceride levels. Thus, the 
present findings can be regarded as a small step 
forward for other researchers to research further, for 
example, doing an intervention study about sugar-
sweetened beverages. 
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Table 2 Characteristic of subjects based on intake of carbohydrates, fats, proteins, consumption 
frequency of sugar-sweetened beverages, and serum triglyceride levels (n=47) 

Characteristics Results 
Carbohydrates intake per day (g) 155.4 (60.8–342.7)** 
Carbohydrates intake to RDA (%) 53.2 (20.8–117.4) ** 
     Low (<80% RDA), n(%) 41 (87.2) 
     Adequate (80–120% RDA), n(%) 6 (12.8) 
     High (>120% RDA), n(%) 0 (0) 
Protein intake per day (g) 38.9 (16.6–140.2)** 
Protein intake to RDA (%) 60.7 (28–237)** 
     Low (<80% RDA), n(%) 36 (76.6) 
     Adequate (80–120% RDA), n(%) 9 (19.1) 
     High (>120% RDA), n(%) 2 (4.3) 
Fat intake per day (g) 45.5 (13.5–133.6)** 
Fat intake to RDA (%) 64.1 (19–188)** 
     Low (<80% RDA), n(%) 40 (85.1) 
     Adequate (80–120% RDA), n(%) 5 (10.6) 
     High (>120% RDA), n(%) 2 (4.3) 
Consumption frequency of sugar-sweetened beverages 
(times/week) 

8.91 ± 4.71* 

Serum triglyceride levels (mg/dL) 110.49  ± 41.49 * 
*mean ± standart deviation; **median (minimum–maximum) 
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