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Abstract
High sugary beverages have recently

gained popularity among young adults. This
research aimed to determine the association
between smartphone usage and dietary con-
sumption of Sugar-Sweetened Beverages
among young female adults in Indonesia.
This cross-sectional study conducted an
online survey in Malang City. There were
217 female university students aged 18-25
years old who were eligible as participants.
The dependent variable was a preference
for SSBs consumption, while the indepen-
dent variables included sociodemographics,
BMI, food allergies, smartphone usage, and
dietary habits. Chi-square and binary logis-
tics were used to analyse the association
between independent variables and SSBs.
The results showed that 62.2% of respon-
dents preferred to consume SSBs, and
12.9% of participants were classified as
overnutrition (BMI>25). More than half of
the respondents had breakfast every day,
and a majority of them like to consume high
carbohydrates (96.8%) and high-sugar
snacks (55.3%). The binary logistic regres-
sion showed an association between BMI
status, breakfast consumption, watching
movies, and eating frequency with high
sugar beverage consumption preference
(p<0.05). Reducing sugar beverages con-
sumption intervention should consider
using media accessible with smartphone.

Introduction
In today’s society, consuming sugar-

sweetened beverages such as milk tea, choco-
late ice, and coffee frappe is popular, especially
among young adults. These beverages give a
refreshing and pleasurable taste. However, it
has adverse consequences on health.1
Indonesia is the third-highest sweet drink in
Southeast Asia, with a total of 20.23 litre/per-
son/year.2 Consuming sugary drinks increased
the risk of early death from non-communica-
ble diseases such as heart attacks and some
types of cancer.3 In Indonesia, it showed a sig-
nificant increasing prevalence of childhood
obesity from 4.2% in 1990 to 9.1% in 2020,
and non-communicable diseases such as dia-
betes and cardiovascular disease prevalence.4

Some factors contribute to young adults’
consuming sugar beverage trend.2,3 One of the
factors was the advertisement in social media.5
The young adults were the generation that put
their mobile phones as the most important
things after wallet. The sweet beverage indus-
try used this trend to promote their product to
attract those ages. Based on data from one of
the online transportation services noted that the
number of orders for boba milk tea through the
application experienced a vast growth in 2018,
which is 3000% in Southeast Asia and
Indonesia ranked first in the development of
sales of the drink with a figure of >8500%. It
is also obtained that in one month, every
Southeast Asian population consumes an aver-
age of 4 glasses, and Indonesians consume an
average of 3 cups of boba milk tea through the
online transportation food delivery service.6

Regarding the Covid 19 situation, the gov-
ernment suddenly decided to shift the learning
process from school to home.7 This change
affects mobile phone usage, especially in
young adults. They spend their whole day with
gadgets, especially for study and entertain
them. The more mobile phone usage in young
adults, the more they received the advertise-
ment about fashion and food, especially sugar-
sweetened beverages. Few studies concern
mobile phone usage and consuming high sugar
drinks. While many studies focus on dietary
consumption, such as having breakfast and
meals frequency, especially in this pandemic,
mobile phone usage has an essential role in
young adult daily activities. Hence, this study
determined the association between smart-
phone usage and dietary consumption with
Sugar-Sweetened Beverages (SSBs).

Materials and Methods
This research used cross-sectional

methods and an online questionnaire as the
instrument for collecting the data. The
advertisements of the online survey were

shared using social media, like Instagram,
Facebook, and WhatsApp group. Informed
consent was obtained on the first page
(checklist) when the respondents decided to
continue the next page. The online ques-
tionnaire consisted of five components list-
ed below:
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sociodemographic: age, length of stay
in the study area, living with parents

BMI: it was conducted from self-
administered weight and height data

food-allergic: allergic that caused by
some food components such as seafood,
beans and others smartphone usage: con-
sisted of how long they used the mobile
phone, shopping online activity, watching
movies, playing game frequency, and study
activity in mobile phone. This question was
part of the questionnaire that was validated
and reliable at a young age.8 This version
has 5 item questions to ask. 

dietary habits. It was included five items
such as 1) eating frequency questions about
meals and snack frequency; 2) having break-
fast; 3) high carbohydrate consumption. High
carbohydrate consumption consisted of
respondent’s favourite consumption (fried
rice, fried noodle, soto (rice with green chick-
en soup), nasi pecel (rice with vegetables and
peanut sauce), chicken porridge, chicken
noodle, nasi rames); 4) high sugar snack con-
sumption. This item related to participants’
consumption in biscuit pastry, chocolate bar,
chocolate snack, and filling pastries; 5) high
sugar consumption consisted from respon-
dent’s consumption of milk tea, soda, choco-
late ice, milk ice (with or without topping).
We used the Indonesian calories list from the
Indonesian Health Ministry and the condi-
ment food observation.9

The questionnaire received validation
>0.8 from 3 experts under Chulalongkorn
University and Universitas Negeri Malang as
well. The total response received was 230.
However, the answer that was eligible with
the inclusion criteria included young adults
(18-25 years old), female, did not consume
any medication for chronic and mental dis-
eases, and completed to answer the question-

naire was 217 responses. This research got
ethical approval from the Indonesian Bhakti
Wiyata committee (No:100/PP2M-
KE/I/2021) and the Chulalongkorn
University committee (029.1/64). All vari-
ables were depicted as the frequency with
percentages. To present the association of
each variable, it used chi-square analysis.
Furthermore, BMI was categorized as cate-
gorical data. At the same time, age and meals
frequency were numeric data, snack frequen-
cy as categorical data, and other variables
(primary of study, living arrangement and
living allowance, food, snack, and sweet
drink menus) were nominal data. 

A binary logistic regression was applied
to estimate the odds for smartphone usage
and dietary consumption related to high
sugar beverages. This regression model
admitted for controlling the variables by
comparing with the reference category.

Results
Description of sociodemographic fac-

tors as explained in Table 1. This result
depicted the mean age of respondents was
21.51±1.37, and all participants were bach-
elor’s degree students. In addition, more
than half of respondents experienced stay-
ing in Malang City in <3.5 years (62.2%).
For BMI, 12.9% of respondents experi-
enced overnutrition (BMI>25) their mean
weight was 53.14±9.27 kg (44-85 kg) and
mean height was 157.0±6.1 cm (143-
178cm). Furthermore, the majority of
respondents (76.5%) did not experience any
food allergies. 

Table 2 explained smartphone usage
and dietary consumption. In terms of smart-
phone using, most respondents (90.4%)

used smartphones for <4 hours. In addition,
most of the respondents had widespread
usage in shopping activity, watching
movies, playing a game, and studying activ-
ities for mobile activities. Furthermore,
watching movies (p= 0.001) and playing
games (p=0.043) showed that those vari-
ables had a significant association with high
sugar drink consumption among female stu-
dents in Indonesia.  Dietary consumption
included eating frequency, having break-
fast, consuming high carbohydrates, and
consuming high sugar snacks. For dietary
habits, 87.1% of respondents did not follow
the Indonesian suggestion, while 65% had
breakfast every morning. In addition, the
results showed that 96.8% of respondents
consumed high carbohydrates, and 55.3%
like to consume high sugar snacks. The chi-
square analysis also showed that having
breakfast (p=0.010), consuming high carbo-
hydrate (p=0.008), and consuming high
sugar snacks (=0.004) had an association
with high sugar beverage consumption. 

The binary logistic using forward step-
wise methods showed that Nagelkerke R
square was 0.29 while the Pearson chi-
square in Hosmer and Lemeshow test
showed p-value= 0.816 (p>α). Those results
presented that this model was fit and can
explain 29% of consuming high sugar
drinks. Furthermore, the probability deter-
mines factors described in Table 3. 

Table 3 showed there were four vari-
ables significantly associated with high
consuming sugary drinks such as BMI (OR:
1.379, CI:1.214, 1.567), having breakfast
(OR: 0.360, CI: 0.177, 0.734), watching
movies (OR: 1.585, CI:1.157, 2.172), and
eating frequency (OR: 0.361 CI:0.140,
0.934).

                             Article

Table 1. Characteristics of participants.

Variables                                 Total participants, n (%) Sweet beverage consumption                                 p-value
                                                                                                                 Yes (n=135, %)             No (n=82, %)                                  

Age                                                                          21.51±1.37                                                                                                                                                                      0.695
     <22 years old                                                   162 (74.6)                                                      102 (75.6)                                60 (73.2)                                                  
     >22 years old                                                    55 (25.4)                                                         33 (24.4)                                 22 (26.8)                                                  
Length of stay in Malang City                                                                                                                                                                                                                     0.246
     < 3.5 years                                                        135 (62.2)                                                        88 (65.2)                                 47 (57.3)                                                  
     > 3.5 years                                                         82 (37.8)                                                         47 (34.8)                                 35 (42.7)                                                  
Living with Parents                                                                                                                                                                                                                                        0.586
     Yes                                                                     106 (48.8)                                                        64 (47.4)                                 42 (51.2)                                                  
     No                                                                       111 (51.2)                                                        71 (52.6)                                 40 (48.8)                                                  
BMI                                                                                                                                                                                                                                                                  0.000*
     Underweight                                                     47 (21.7)                                                         17 (12.6)                                 30 (36.6)                                                  
     Normal                                                              142 (65.4)                                                        90 (66.7)                                 52 (63.4)                                                  
     Overnutrition                                                    28 (12.9)                                                         28 (20.7)                                    0 (0)                                                      
Food Allergic                                                                                                                                                                                                                                                  0.118
     Have Allergic                                                     51 (23.5)                                                         27 (20.0)                                 24 (29.3)                                                  
     Don't have allergic                                         166 (76.5)                                                      108 (80.0)                                58 (70.7)                                                  
*Significant based on Chi-square test (α=0.05).
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Discussion
Recently, consuming high sugar bever-

ages among youth ages is a trend.10 There
are determining factors that influenced this
trend. One of the essential factors was an
advertisement in social media.2 This study
showed that 62.21% of respondents like to
consume high sugar beverages while 20%
are overnutrition. In addition, it showed that
BMI had a significant association with
SSBs consumption (OR=1.379, p=0.000).
These results supported a study in the U.S.
among children and adolescents, which
shown that children who frequently drink
soda were more likely to be overweight or
obese (OR=1.13, p=0.007).11 In addition,
the high consumption of sweet drinks has
been associated with lower consumption of
fruits, vegetables, and water. These changes
will possibly raise the risk of diabetes,
hypertension, and weight gain.12

Furthermore, this study showed that
some activities in smartphones affected
their preference for sugary beverage con-
sumption. Watching movies (OR=1.585,
p=0.004) was proven to have a significant

association with consuming high sugar bev-
erages such as soda, ice milk tea, and ice
chocolate. It had ρ value= 0.001 and 0.043,
respectively. Studies that supported these
results stated that the duration of watching
T.V. was associated with high sugar bever-
age and high fat fast foods consumption and
BMI as well (p<0.05).13 In addition, digital
media had a positive association with the
taste preference of sweet, salty, and fatty
among children and adolescence.14

Other variables such as having breakfast
and eating frequency also had a meaningful
association with SSBs consumption. People
who had breakfast had a 0.36 times lower
chance of drinking sweet beverages than
those who skipped breakfast. This funding

was supported by a study in Texas which
stated that young ages who skipped break-
fast consumed higher sugar beverages and
fewer vegetables than those who had break-
fast.15 In addition, young females who regu-
larly eat three times and snack two times per
day had a 0.36 chance of consuming fewer
SSBs than people who don’t follow the sug-
gestions eating frequency (p=0.036). This
result supported a study from Central Texas
that declared that a higher intake of SSBs
could cause unhealthy meal frequency and
infrequency of breakfast.16 There were limi-
tations in this study. The cross-sectional
study cannot explain the cause-effect among
variables, and the small sample cannot gen-
erate the results as a national survey. In addi-
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Table 2. Smartphone usage and dietary consumption of participants.

Variables                                                       Total participants, n (%) High Sweet Beverage Consumption         p-value
                                                                                                                                         Yes (n=135, %)      No (n=82, %)                  

Smartphone Using                                                                                                                                                                                                                                        0.209
      <4 hours usage                                                                             21 (9.7)                                                             11 (8.1)                        10 (12.2)                             
      4-9 hours usage                                                                           98 (45.2)                                                           57 (42.2)                       41 (50.0)                             
      >9 hours usage                                                                            98 (45.2)                                                           67 (49.6)                       31 (37.8)                             
Shopping activity                                                                                                                                                                                                                                            0.194
      < 4 times per month                                                                  68 (31.3)                                                           38 (28.1)                       30 (36.6)                             
      >4 times per month                                                                  149 (68.7)                                                          97 (71.9)                       52 (63.4)                             
Watching movies                                                                                                                                                                                                                                          0.001*
      <7 times per week                                                                      82 (37.8)                                                           40 (29.6)                       42 (51.2)                             
      >7 times per week                                                                     135 (62.2)                                                          95 (70.4)                       40 (48.8)                             
Playing Games                                                                                                                                                                                                                                               0.043*
      Never                                                                                              66 (30.4)                                                           33 (24.4)                       33 (40.2)                             
      <7 times per week                                                                      91 (41.9)                                                           60 (44.4)                       31 (37.8)                             
      >7 times per week                                                                      60 (27.6)                                                           42 (31.1)                       18 (22.0)                             
Studying activity                                                                                                                                                                                                                                                  
      <7 times per week                                                                      80 (36.9)                                                           46 (34.1)                       34 (41.5)                         0.274
      >7 times per week                                                                     137 (63.1)                                                          89 (65.9)                       48 (58.5)                             

Dietary Habits

Eating frequency                                                                                                                                                                                                                                           0.509
      Appropriate with Indonesian suggestion eating 
      frequency (3 meals and 2 times snack per day)                  28 (12.9)                                                           19 (14.1)                        9 (11.0)                              
      Less or more than Indonesian suggestion pattern            189 (87.1)                                                         116 (85.9)                      73 (89.0)                             
Having breakfast                                                                                                                                                                                                                                           0.010*
      Yes                                                                                                 141 (65.0)                                                          79 (58.5)                       62 (75.6)                             
      No                                                                                                    76 (35.0)                                                           56 (41.5)                       20 (24.4)                             
Preference to consume high carbohydrate                                                                                                                                                                                           0.008*
      Yes                                                                                                 210 (96.8)                                                         134 (99.3)                      76 (92.7)                             
      No                                                                                                      7 (3.2)                                                               1 (0.7)                           6 (7.3)                               
Preference to consume high sugar snack                                                                                                                                                                                              0.004*
      Yes                                                                                                 120 (55.3)                                                          85 (63.0)                       35 (42.7)                             
      No                                                                                                    97 (44.7)                                                           50 (37.0)                       47 (57.3)                             
*Significant based on Chi-square test (α=0.05).

Table 3. Binary logistic model results using SSBs consumption as a response.

Variable                                  β                       Odds ratio (95%CI)                          p-value

BMI                                                   0.321                              1.379 (1.214, 1.567)                                        0.000*
Watching movies                            0.461                              1.585 (1.157, 2.172)                                        0.004*
Having breakfast                           -1.021                             0.360 (0.177, 0.734)                                        0.005*
Eating frequency                           -1.019                             0.361 (0.140, 0.934)                                        0.036*



tion, because this study was an online sur-
vey, it is possible to have acquiescence bias
since the respondents want to report the
good things.

Conclusions
There was a significant association

between smartphone usage and sugar snacks
with Sugar-Sweetened Beverages (SSBs)
intake, such as watching movies, playing
games, and dietary consumption like having
breakfast and consuming high carbohy-
drates. In Addition, BMI, watching movies,
having breakfast, and eating frequency were
found strongly associated with SSBs intake
among young females in Indonesia. 
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