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The study aimed to determine trend of Indonesian local food consumption
and its association with body mass index (BMI) among female university
students. It was cross-sectional study that involved 217 Indonesian female
university students (18-25 years old) in April-May 2021 using conventional
sampling by a self-administered online questionnaire in Malang City, East
Java, Indonesia. Sociodemographic and dietary habits were collected along
with body BMI data. Descriptive and Ordinal Logistic Regression were
applied to analyze the data. The results showed the average BMI of 217
participants was 21.28+3.30 kg/m2. From 167 local Indonesian food that
were identified, local cuisine with high carbohydrates and sugar such as fried
noodles, meatballs, mixed vegetable soup, biscuits/pastry, fritters with
topping, and iced milk tea with topping had a positive impact on
overnutrition. Interestingly, chicken porridge had an inverse association with
overnutrition. The ordinal regression results depicted the length of stay in
study area had a significant association with BMI. However, meal frequency
and snack time consumption also affected BMI. The preferred high-
carbohydrate food is significantly associated with overnutrition (p<0.05). It
is crucial to adjust nutritional education and people's food menu in reducing
high-carbohydrate and sugar food to provide healthy food for university
students.
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1. INTRODUCTION

Young adults or late adolescents are people in their late teens or early twenties to their thirties age.
They were typically defined as 18-24 years old [1], [2]. Most of this age is related to an assortment of life
events connected with increasing weight, including independent life (enrolling in college or starting to work),
getting married, and creating a family. Additionally, this age also addresses youthful gathering with many
unique factors leading to dietary consumption: university life may relate to expanded independence in food
choice, low food budgets, and openness to new communities of people and food cultures [3]. Likewise,
adolescents participated in high proportions of particular behavior known to increase weight, such as eating
fast food, alcohol drinking, consuming sweetened beverages, and doing sedentary activities [4], [5].

According to WHO data in 2016, more people are obese in all regions other than sub-Saharan Africa
and Asia. However, in 2018, It showed that most of the Association of Southeast Asian Nations (ASEAN)
countries experienced an increasing trend of overnutrition [6]. The national data proved that the obesity rate
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inclined in the Indonesian adult population 2018 from 15.4% in 2013 to 21.8% in 2018 [7], [8]. In detail, the
overweight prevalence (body mass index (BMI) >23-27) in the population aged >18 years is 35.4%, while the
obese people with a BMI >27 is 21.8% (women is higher than men, 29.3% and 14.5%, respectively) [9]. In
addition, the Indonesian dietary survey in university students showed 59.30% of female university students
always eat outside rather than male students (14.94%) and consumed less vegetables and these factors
associated with obesity [10], [11].

To support these data, the survey results in Malang district, Indonesia, depicted a high level of junk
food consumption frequency for out-of-state overweight and obese girls who live in rented apartments [12].
Excess food consumption with a lack of physical activity is one of the causes of obesity in adolescent girls.
Afterwards, people with low physical activity have a three times greater chance of being overweight than
those who did strenuous activity [13].

The type of junk food that Indonesian female students often consumed was fried chicken. On the
other hand, fiber consumption was classified as low. It also showed that they could not control their food
because many food variants are available and easy to access [12], [13]. Those diet patterns will lead them to
overweight and obesity in the end. Another research showed that females who have steadily overweight
during their adult period between the 20s and 50s had practically five times higher possibility of getting
chronic diseases such as diabetes, hypertension, cardiovascular disease, and stroke than those with normal
BMI for a similar adulthood period [14]. Those findings described how important young adult age is like a
golden time to prevent unhealthiest conditions in future lives. Many studies explained dietary intake [3], [4]
and other factors such as lifestyle [14] associated with BMI, while few studies described the type of menus
that might contribute to BMI. To solve this problem, Indonesia launched the national movement to reduce the
obesity prevalence, or better known in Indonesian as the Nusantara Movement Presses Obesity Rates
(Gerakan Nusantara Tekan Angka Obesitas/GENTAS) [15]. However, this program is not effective to
manage the obesity program. Therefore, the research objectives were to assess the Indonesian local food
trend consumption and its association with BMI among Indonesian female young adults. The results of this
study can be a guideline of Indonesian local food consumption, related with over carbohydrate and sugar
menus. Moreover, the trend of consumption may be useful for health promotion to prevent the chronic
disease related with obesity among young adults.

2. RESEARCH METHOD

This study was a cross-sectional using online survey. It was conducted in April 15-30, 2021, using
Google Forms as a web survey platform. The link to an online survey was accessed through social media,
such as Facebook, Instagram, and WhatsApp student groups. In this study, we used proportional formulation
for unknown population and the total sample needed for this research was 214 participants [16]. However, we
received 230 responses then we verified the data based on inclusion and exclusion criteria that informed in
first page such as female college students in Malang City, Indonesia, willing to fill the form, did not practice
a specific diet and consume any medication for chronic and mental diseases. Then we analyzed 217
responses. Ethical approval was obtained from the Indonesian Ethics Committee Bhakti Wiyata
(N0:100/PP2M-KE/1/2021) and Chulalongkorn University (029.1/64). Data cleaning process is shown in
Figure 1.

Google form shared to social media

(Facebook, Instagram, WhatsApp's
group)

Received 230 response

Cleaning data by:

1. Inclusionand exclusion criteria
2. Completed response

3. Double data

Total participants

217 response

Figure 1. Data cleaning process
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2.1. Dependent variable

The dependent variable in this research was body mass index (BMI). We calculated the BMI from
weight and height data in survey form. There were three categories of BMI we used [17]: i) underweight
(BMI<18.5); ii) normal (BMI: 18.5-25.0); and iii) overnutrition (BM1>25.0).

2.2. Independent variable

There were 22 independent variables named sociodemographic factors (age, living arrangements,
length of stay in Malang City, major of study and living allowance), and dietary habits (meal frequency,
snack, and sweet drink consumption). Furthermore, we included the most favorable food consumption such
as fried rice, fried noodle, meatball, chicken porridge, single vegetable soup, mixed vegetables soup,
biscuits/pastry, crackers, bread, fritters with topping, ice milk tea, and soft drink with topping and ice/hot tea
consumption.

2.3. Instrument

The questionnaire was used to assess the dietary habits, food menus and characteristics of young
adults in Indonesia. There were 230 self-administered questionnaires were answered. After cleaning all data
that met exclusion criteria such as gender, age, the exact answer, following a certain diet and lack of any
data, the final data set was 217 respondents. The online questionnaire was conducted by reviewing literature
[18], [19] and validated by three experts (two nutrition and one public health expert) who underwent
Universitas Negeri Malang and Chulalongkorn University. It used the item objective congruence (10C),
which the cut point 0.89 (cut of point was >0.7) [20]. Because all questionnaire was related to facts, the
questionnaire did not need a reliability test [21]. This online questionnaire consisted of three parts:
sociodemographic factors, BMI, and dietary habits. In addition, the favorite menu questions were open
questionnaire short answers.

2.4. Data analysis

Data cleaning was applied, and the missing data will not be imputed. The descriptive statistics were
applied to present the characteristic of participants, the type of local food, and other variables. A normality
test was conducted for continuous data. Discretization was made to several variables, including length of stay
in the urban area, living allowance, meals frequency, and BMI classification. Bivariate analysis was
conducted to identify the independent variable's unadjusted effect on BMI value, including the correlation
test and Mann Whitney test. The BMI classification was used as the dependent variable, and to identify the
associated factors and the effect of local food consumption on BMI classification, an ordinal regression was
performed.

3. RESULTS AND DISCUSSION
3.1. Participant's characteristic

In the beginning, 230 respondents were participated in this study, however only 217 completed the
questionnaire and fulfilled the eligibility criteria. The respondent’s average age was 21.51+1.37, and the
mean of BMI was 21.28+3.30 kg/m2. Most participants are lived alone. The sociodemographic and health
factors of respondents were examined with BMI among female students. Above 60% of participants spend
less than three years living in the study area, which is considered an urban area. A quarter of the recruited
total participants were affiliated with the health science program and a bigger portion of the participants had
no food allergy. Detailed information is presented in Table 1.

This study revealed that the prevalence of overnutrition among female university students was lower
than the national estimated prevalence of overweight in this group (28 out of 217 or 12.9%).
Sociodemographic factors have an association with BMI, although the results are inconsistent in the final
ordinal logistic regression. Malang City is one of the famous culinary tourism places in East Java, Indonesia.
The majority of Jave ethnic makes everyone like to eat carbohydrates and sugar in high-level especially in
young adults. In line with a study in East Java about junk food consumption among Indonesian students, the
student would like to eat fritters and deep-fried food than fruit and salad. The consumption of carbohydrates
and fat were higher than fiber [12].

The bivariate analysis showed that living arrangements were correlated with BMI, although the
ordinal regression logistic showed different results. A study in Sumatra, Indonesia, revealed a supporting
association [22], although a study in Riau stated that students who lived alone and with their parents were not
different in terms of BMI. It was assumed that these groups had similar daily activities and spent most of
their time at the campus [23]. Further analysis showed that female adolescent students who lived <3.5 years
in the study area experienced obesity 1.93 times compared to those who lived >3.5 years. The study area has
the characteristic of the urban area. This finding was similar with studies in Korea and China, it found that
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acculturation impacts nutrition status [24], [25] when the student at the beginning of their university life tend
to immerse themselves in the existing culture, the longer they stay, they can adjust themselves to suit their
individual preferences. Moreover, there was no association between study major and BMI among female
students either in bivariate or ordinal logistic analysis. This result was supported by a study in the U.K. that
stated that even medical school students were more likely to have unhealthy eating [26]. Living allowance
did not have an association with BMI. This result is different compared to a study in the U.S. states that there
was a significant association between incomes with obesity prevalence in white women [27]. One assumption
to support this issue is the higher the living allowance the higher the ability of the student to afford a variety
of food.

Table 1. Sociodemographic and food allergic of participants (n=217)

Total participants Body mass index (BMI) status
Variables (n %) Underweight/%  Normal/% (n=142)  Overnutrition/% (n=28)  p-value
(n=47)

Age (years meanzSD) 21.51+1.37 0.002*

Living arrangements 0.010*
Living with parents 106 (48.85) 31 (14.29) 62 (28.57) 13 (5.99)

Living alone 111 (51.15) 16 (7.37) 80 (36.87) 15 (6.91)

Length of stay in study area (years) 0.000*
<3.5 years 135 (62.21) 20(9.22) 94 (43.32) 21 (9.67)
>3.5 years 82 (37.79) 27 (12.44) 48 (22.12) 7(3.23)

Study Major 0.660
Health science 55 (25.35) 11 (5.07) 34 (15.67) 10 (4.61)

Non-health science 162 (74.65) 36 (16.59) 108 (49.77) 18 (8.29)

Living allowance per month 0.487
<$104.45 178 (82.02) 41 (18.89) 114 (52.53) 23 (10.60)
$104.45-208.90 39 (17.96) 6 (2.76) 28 (12.90) 5 (2.30)

Food Allergic 0.447
Have allergic 51 (23.50) 11 (5.07) 36 (16.59) 4 (1.84)

Don’t have allergic 166 (76.50) 36 (16.59) 106 (48.85) 24 (11.06)

*Significant based on Spearman rank test (o = 0.05) BMI was treated as continuous data.
SD= Standard Deviation

3.2. Food trend consumption

The local foods consumed the most as the main course was fried rice followed by Soto (the chicken
soup), and rice with salad plus peanut sauce (Nasi pecel) the top ten rank dominated by high carbohydrate,
where the least were dominated by protein-rich food as shown in Figure 2.

Fried Rice 70.51%
Soto (Yellow chicken soup) 48.39%
Nasi pecel (rice with javanese salad and peanut sauce) 46.08%
Fried Chicken 41.47%
Fried Noodle 39.63%
Meat ball 36.87%
Spicy fried tofu and tempeh 28.11%
Chicken Noddle 23.50%
Chicken porrige 23.50%
Mix Vegetables Soup 21.66%
Single Vegetable Soup 18.43%
Nasi rames/campur 17.51%
Satay ——— ]7,51%
Rawon (Spicy beef in black nut soup) 13.36%
Fried egg —— 1] 98%
Spicy Smashed Chicken 11.06%
fried egg with tofu  E———— 10,14%
Yellow Rice 9.22%
bean sprout stir-fry T 9 22%
Fried tofu and tempeh 9.22%
Nasi padang (rice with spicy meat and yellowish soup) n— g 45%
Coconut milk soup 6.45%
Mix Vegetable stir-fry 5 99%
Single Vegetable stir-fry 5.99%
Fried Fish me—"5,07%
Burger 5.07%
Tofu and bean sprout salad with peanut sauce —s 4 61%
Omelette 4.61%
seblak (Savoury wet chips with spicy sauce) m—m 4, 15%
Sambal balado (Balado Spices) 4.15%

Figure 2. Top 15 Indonesian female student's favorite main courses
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This pattern was like the main course menu where high-carbohydrate snacks are among the top list
such as consumes biscuit/pastry (41.5%), crackers (41%) and bread (20.3%) as presented in Figure 3. In
addition, according to survey, it depicted participants like to drink sugar-rich beverages such as ice milk tea
with topping, ice chocolate, and soda among the top tier whereas fruit-based beverages were the least
favorite. Unfortunately, only 3.69% of participants preferred water.

Biscuits/pastry |G 1 1.5%
Crackers (fruit,vegetable) 41.0%
Bread GGG 20.3%
Potato snack 16.6%
Noddle/pasta snack [T 14.3%
Tapioka snack (cilok, cimol,cireng) 13.4%
Corn Snack |GG 12.4%
Chocolate bar 12.4%
Fruits [ 10.6%
Chocolate snack/stick 10.6%
Cassava Snack (keripik singkong) RGN 10.1%
Fritters (Gorengan) 9.7%
Fritters with topping |G ©.2%
Filling Pastries 7.8%
peanut (Kuaci, kedelai, koro, almond) |G ©.0%
Traditional sweet cake 5.5%
Cake (chocolate/cheese) |G 4.1%
Sweet Porrige 3.2%
peanut+topping [N 2.8%
chicken street fried food ) 2.3%
Rujak manis | 1.8%
Dougnat 0 1.8%
Candy 1 1.8%
Oatsnack __ 1 1.8%
Sweet Martabak [l 1.4%
fress vegetable _ 0.9%
Marshmellow/Sugar snack [l 0.9%

0.09 5.0 10.00 15.0¢ 20.09 25.08 30.08 35.0% 40.09 45.0%

Figure 3. The top 15 Indonesian female student's favorite snacks

The results of this study confirm that most of female students consume high carbohydrate and sweet
beverages. Consumption high carbohydrate and sweet beverages with over time can contribute to weight
gain, increased heart disease risk and type 2 diabetes [28].

3.3. Dietary habits

The participant's dietary habit is presented in Table 2. The table shows that the students took the
meal more than twice a day. A bigger number of participants ate snacks daily. Participants who took sweet
beverages consumption accounted for more than one-third of the total participants.

Table 2. Participants dietary habits

Variables Total participants Body mass index (BMI) status value
n (%) Underweight (n=47)  Normal (n=142)  Overnutrition (n=28) P

Main course frequency (mean+SD) 2.33+0.553 0.000*
Snack consumption 0.013*

2 times per month 52 (23.97) 5(2.30) 39 (17.98) 8(3.69)

1-2 times per week 16 (7.37) 4 (1.84) 8(3.69) 4(1.84)

3-6 times per week 41 (18.89) 9 (4.15) 28 (12.90) 4 (1.84)

1-2 times per day 77 (35.49) 17 (7.84) 52 (23.96) 8(3.69)

> 3 times per day 31 (14.28) 12 (5.53) 15 (6.91) 4 (1.84)
Sweet beverages consumptions 0.151

Yes 77 (35.47) 18 (8.29) 54 (24.88) 5(2.30)

No 140 (64.53) 29 (13.36) 88 (40.55) 23(10.62)

*Significant based on Spearman rank test (0=0.05) BMI was treated as continuous data.

3.4. Factors associated with BMI

This study found that there were several factors that significantly associated with BMI among
respondents. For dietary consumption, the increase of one unit of meals frequency, the odds of obesity were
0.5 greater than those who eat less frequent, assuming that the entirety of variant factors in the model was
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constant. This interesting finding should be interpreted carefully. The author's concern is that frequency of
meals might not be important, but the crucial thing is what these respondents ate. Those young female adults
who prefer to consume fried noodles had 2.23 times of being overnutrition compared to respondents who did
not like to consume fried noodles. According to the Indonesian food database, calories for 80-129 gr fried
noodles had 350-590 Kcal depending on topping used (such as meatball, beef, sausage, chicken, or seafood)
[29]. Furthermore, the common topping of fried noodles such as meatballs is also associated with a higher
BMI class (adjusted odd Ratio 2.33). This experience was similar in respondents who liked mixed vegetable
soup (adjusted odd Ratio 3.47) to those who did not like those food menus.

The Diabetes Global survey showed that more than half of Asians suffered because of diabetes [30].
One of the cause factors was higher consumption of carbohydrate sources such as rice and noodle [31].
Mixed vegetables in Indonesia consisted of many condiments, not only green vegetables but also vegetables
that have high levels of carbohydrate such as potato (87 Kcal per 100 gr), corn (86 Kcal per 100 gr) [29].
Indonesian people consumed the mix vegetables with rice and fried food such as fried chicken, crackers, or
fried fish. It can be concluded that when the respondents finished this food, they will receive around
350-550 Kcal each meal [29]. If this adolescent food consumption trend were not changed, it would impact
their future health conditions, such as diabetes, cardiovascular disease, and other chronic diseases [32], [33].
In contrast, the participants who liked to consume chicken porridge might have had different experiences
where the odds ratio of having overnutrition is less than one (adjusted odd Ratio 0.28).

Furthermore, the odds of being obese for female students who had consumption snack more than
three times per day, 1-2 times per day, and 3-6 times per week were 0.25 to 0.27 higher than the female who
had snacks consumption two times per month, in the assumption of all variables in the models were
consistent. This finding proved an association between snacking time and BMI. It is contrary to results with
non-obese girl’s cohort study in Massachusetts, U.K. that showed no association between energy-dense snack
and weight status [34]. However, there was controversial finding regarding the snack consumption and
weight status. Some studies showed correlation, while others proved that it did not have any correlation.
Hence, this topic should be explored more [35]. In detail, respondents who consumed snack menus such as
biscuits or pastries had a 3.17 higher chance to get obese compared to those who did not consume biscuits.
This trend was in line with respondents who liked to eat crackers (2.57), bread (OR: 5.56), and fritters with
topping favorite consumption (16.62) compared to those who did not consume shack. All those menus
contained more sugar and carbohydrate than fiber. It had approximately 45-300 Kcal for each piece of those
snacks [29]. Even the snack calories contribution to overweight is still debated. If adolescents consumed
those snacks more than the estimated required calories per day, it would have the possibility to increase their
weight [34].

The ordinal logistic regression analysis was conducted to explore the association between BMI and
sociodemographic, dietary habits, and type of food consumed by the participants. First, the parallelism
assumption showed the p-value=0.358 (p-value>a) means the dependent variable and parameter estimation
values pass all the categories on the same line. The second result was the model of fitting, which showed
Chi-square statistic (p-value) was<0.000 (p-value<a). It indicated that the final model provides improvement
over the baseline intercept, the only model. The third result was Pearson's Chi-square presented
p-value=0.108 (p-value>a), meaning that the data and the model predictions were similar, and the model fits
the data well. The R-square value (Nagelkerke) was 0.637. It can be concluded that the parameters
(independent variables) in the model can explain 63.7% variance of the dependent variable (BMI). The
parameter table showed that 12 variables had p-value<0.05 as shown in Table 3.

From the ordinal regression, living less than 3.5 years in the study area, higher meal frequency, and
food with high-carbohydrate content (fried noodles, meatballs, biscuits, crackers, bread, pastry, fritters, and
ice milk tea with topping) was associated with higher odds of having higher BMI. Interestingly, the simple
local cuisines with more balance nutritional composition were associated with lower BMI, such as chicken
porridge. However, the researchers observed that a higher frequency of snack intake was associated with
lower BMI.

Lastly, this result study found no association between favorite drinking sweet beverages and BMI.
Three favorite sweet drinks were examined, it is proven that those female students who liked to drink ice
milk tea with topping such as bubble, whipped cream, and caramel could have overnutrition 20.33 times
greater than those who did not like milk tea. Ice milk tea has at least 374 Kcal each 16 oz (500 ml), and it can
be higher if adding the topping [29]. In addition, most regular bubble ice milk tea has 102.5 gr of sugar.
Compared to Indonesian dietary advice that sugar consumption per day should be 50 gr, 16 oz of bubble ice
milk tea was over the standard (around 200%). It supported other studies that stated that excessive
carbohydrate and sugar consumption in adolescence could contribute to chronic disease in their future lives,
such as diabetes, liver, and cardiovascular disease [36].
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This study reveals that obesity in young adults in Indonesia associated with their meal and snack
frequency. It also associated with favorite food, consisting of carbohydrates (fried noodles, bread as snack)
and sugar such as milk tea and fritters with topping. Furthermore, there are some limitations of this study.
This study method was a cross-sectional study. Hence, it cannot explain the cause-effect among variables. In
addition, because of an online survey, it can be possible to cause response bias, especially when stating about
the favorite food.

Table 3. Univariate ordinal logistic model results using three BMI levels as a response

Variable Level B Odds ratio (95%Cl)  p-value

Age Respondent’s age 0.107  1.11(-0.169, 0.383) 0.449

Living arrangement Living with parents 0.672  1.96 (-0.424, 1.767) 0.229
Living alone Ref

Length of stay in Malang City <3.5 years 1.929 6.88 (0.754, 3.104)  0.001*
>3.5 years Ref

Study major Health science -0.209 0.81(-1.062,0.645)  0.632
Non-health science Ref

Living allowance <$104.45 -0.387  0.68 (-1.339, 0.565) 0.425
$104.45-208.90 Ref

Meal frequency Meal frequency per day  -0.693 0.50 (-1.373, -0.013) 0.046*

Fried rice consumption Favorite 0.779  2.18(-0.020, 1.578) 0.056
Not favorite Ref

Fried noodle consumption Favorite 0.824 2.23(0.003,1.646) 0.049*
Not favorite Ref

Meatball consumption Favorite 0.845 2.33(0.085,1.604) 0.029*
Not favorite Ref

Chicken porridge consumption Favorite -1.281 0.28(-2.226,-0.335)  0.008*
Not favorite Ref

Single vegetable soup Favorite 0421 152(-0.483,1.325) 0.361
Not favorite Ref

Mixed vegetables soup Favorite 1.246 3.47 (0.288,2.204) 0.011*
Not favorite Ref

Snack frequency More than 3 times perday -1.385 0.25(-2.587,-0.183) 0.024*

1-2 times per day -1.345 0.26 (-2.324,-0.365) 0.007*

3-6 times per week -1.311 0.27 (-2.451, -0.171)  0.024*

1-2 times per week -0.214 0.81(-1.643,1.216)  0.777
2 times per month Ref

Biscuits/pastry consumption Favorite 1.154 3.17 (0.366, 1.943)  0.004*
Not favorite Ref

Crackers consumption Favorite 0.945 2.57 (0.158,1.733)  0.019*
Not favorite Ref

Bread consumption Favorite 1.716 5.56 (0.674, 2.758)  0.001*
Not favorite Ref

Fritters with topping consumption Favorite 2.811 16.62(1.428,4.195) <0.001*
Not favorite Ref

Sweet drink consumption Favorite -0.747  0.47 (-1.618,0.124)  0.093
Not favorite Ref

Ice milk tea with topping consumption Favorite 3.012  20.33(1.915, 4.108) <0.001*
Not favorite Ref

Soft drink with topping consumption Favorite 1.050  2.85(-0.268, 2.369) 0.118
Not favorite Ref

Ice/hot tea consumption Favorite -0.306  1.38 (-0.455, 1.067) 0.430
Not favorite Ref

*Significant based on ordinal regression logistic (o = 0.05) BMI was treated as categorical data

4. CONCLUSION

This study provides insight into the trend food consumption among female university students
associated with BMI. This study proved that 12 variables associated with BMI among female students in
Malang City, Indonesia, such as length of stay in Malang City, meal frequency, fried noodle consumption,
chicken porridge consumption, mixed vegetables soup, snack frequency, biscuits/pastry consumption,
crackers consumption, bread consumption, fritters with topping consumption, and ice milk tea with topping
consumption. Even this study was conducted in Malang, it can represent Indonesian food because Malang is
one of the favorite cities in Indonesia to visit and residence. Hence, it has many foods that reflect Indonesian
cuisine. Based on these findings, the authors recommend adjusting the type of food that has a balanced
nutritional composition to be offered to this target population, rather than restricting the frequency of meals.
In addition, there should be an intervention program to improve the knowledge of female university students
about balancing their meal consumption.
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