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Abstract

This study investigated the differences in ultra-processed food (UPF), fruit, vegetable, and total fat consumption in different aspects of social eating among
urban young adults. This cross-sectional study used the 2018 Indonesian Food Barometer dataset with 180 participants aged 18-25 years living in urban areas
from 6 provinces in Indonesia. The data on social eating (cooking habits, eating out, and eating alone), UPF, fruits, and vegetables were obtained from an
extended 24-hour food recall interview. The Mann-Whitney U test (Cl 95%) was employed for data analysis. This study found that groups with less frequent
cooking habits tended to have more total energy intake, fat intake, and total energy from UPF (p-value <0.05). The more frequent eating out habit was related
to the lower vegetable intake (p-value <0.05). This study provided relevant evidence to better understand the social and behavioral aspects of eating and its
implications for public health nutrition. Extensive studies are needed to analyze the nutritional profile of frequently consumed UPF in Indonesia to provide insight
into the condition of the food environment, thus relevant as a basis for policy limiting sugar, fat, and salt intake.

Keywords: social eating, urban, ultra-processed food, young adult

Introduction

Prior literature suggests that urbanization is linked to the increasing burden of noncommunicable diseases (NCDs).
The urbanization and metabolic syndrome trend has been a particular concern in low- and middle-income countries.! A
2023 longitudinal study in Indonesia showed a trend toward an unhealthy diet aligned with the rate of urbanization.
Growing urbanization correlates with a rise in food intake associated with NCDs and healthy diets; however, the
significant non-linear finding is that only people living in the most urbanized areas consumed certain meals connected to
an increased risk of NCDs.Z Another finding showed that rural residents who move to an urban location may have worse
metabolic health alterations due to urban lifestyle adoption. An increase in poor diet quality is the cause of the rising body
mass index of rural people living in urbanized nations.3

Urbanization is also associated with higher consumption of ultra-processed food (UPF), the formulation of which,
according to the NOVA classification system (food grouping based on the extent and purpose of industrial food processing)
is mostly derived from a series of industrial processes, including adding food additives.*5 This was prompted by the fact
that urban regions are often the first to undergo swift modernization in food systems, characterized by the greater
availability of UPF.46 Consumption of UPF is inversely related to fruit and vegetable consumption, whereas a positive
association was found between UPF consumption and foods high in fat and sugar.” Evidence suggests another interesting
perspective on the health benefits of fruit and vegetable consumption in preventing NCDs amidst the modernization of
food systems. It might help mitigate the impact of UPF on metabolic syndrome.? However, there is a consistent link
between the rise in UPF consumption and a decline in overall diet quality.® Therefore, it is important to view UPF as not
only an individual component of an unhealthy diet but also a factor that shapes the overall quality of the diet.
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Social eating, defined as food consumption in the presence of family, peers, or during communal events, has been
shown to influence dietary choices through peer influences and food-sharing habits. Social eating also defines norms for
certain food choices.1? Social life is closely linked to the quality of diet, food choice, and eating patterns. Eating is not only
a means of sustenance but also a universal human experience. Meals are frequently shared with family, friends, or
coworkers in many cultures worldwide, transforming them into occasions for celebration, connection, and bonding. In
addition to making food more enjoyable, these social interactions affect what, when, and how much we eat. Hence, social
factors, such as eating companions, interaction during eating, cooking habits, and eating out, significantly impact eating
behavior and overall diet quality, highlighting the importance of considering the social context when promoting healthy
eating habit.11

There is substantial evidence that people genuinely enjoy eating with others and find social eating both inherently
pleasure and uplifting. However, some individuals prefer to eat alone because it is more relaxing, less stressful, and offers
greater control over their eating.1112 People who often eat foods prepared outside of home have higher daily intakes of
energy, total fats, and sodium. Additionally, studies have consistently shown that eating out is detrimental to the diet
quality of men and young adults.13 With data from the 2018 Indonesian Food Barometer (IFB), this study analyzed the
differences in UPF, fruit, vegetable, and total fat consumption in different aspects of social eating among urban young
adults. This study will provide evidence on how the social eating context, particularly how the food was prepared (cooked
or purchased outside home), where the food was consumed (eaten at home or eating in and eaten away from home or
eating out), and who the participants were eating with (alone or with companion) could shape the frequency of UPF, fruit,
and vegetable consumption.

Method

This cross-sectional study used a dataset from the latest data from the IFB collected in 2018. The Food Barometer
is a survey that aims to analyze the transformation of food habits and patterns. The IFB is a part of the Asian Food
Barometer that aims to provide evidence on the relationship of social, cultural, and nutritional determinants of
nutritional transition for making contextually relevant recommendations on the nutritional status of the population in
Indonesia.l*

This study systematically sampled provinces, urban areas, villages, hamlets, and individuals. First, the sampling
focused on the most populous provinces, mostly located on Java Island. For this study, one urban district was chosen
within each province, which was also likely to be the provincial capital city. The selected urban cities were Jakarta,
Bandung, Surabaya, Denpasar, Padang, and Makassar. A cluster was referred to as a village, consisting of approximately
400-550 households. The survey team visited selected households and listed household members aged 18-45 years. An
eligible respondent from a household was then selected at random. Subject selection was applied using multistage
random sampling using the proportionate-to-population-size cluster method. A total of 180 participants aged 18-25
years living in urban areas chosen by the IFB from the most populous provinces were included in this study.

Sex, age, occupation, education, and wealth index were observed in this study. Sex differed as male and female, age
was presented as meantSD, occupation was classified based on type of employment, and wealth status was classified
based on the ownership of household assets. The type of employment consisted of professional (people with specialized
education or training, often in fields like law, medicine, engineering, and finance), white-collar (office-based or
administrative jobs, often involving clerical work rather than physical labor), blue-collar (manual labor or skilled trades,
often involved physical work), and student/unemployed (either currently enrolled in education or is seeking
employment). The wealth index differed by tertile based on the ownership of household assets, such as a water source,
the place for defecation, fuel for cooking, floor material, roof material, wall material, and other electronic and vehicle
assets.

Social eating aspects were observed in the IFB as part of the socialization process of eating. This study observed
three aspects: cooking practice, eating out, and eating alone. The pattern of eating out was calculated using the
percentage frequency count based on the 24-hour dietary recalls, where the location for food preparation and food
consumption was probed. The calculation steps were as follows: First, for each eating occasion, how the food was
prepared (cooked or purchased outside home), where the food was consumed (eaten at home or eating in and eaten
away from home or eating out), and who they were eating with (alone or with companion) were identified. Second, the
frequency count for each respondent was summed up from the total number of eating occasions and presented as a
percentage. The percentage for each aspect (cooking habit, eating out, and eating alone) was then categorized into
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“frequent” (>66.7%) and “less frequent” (<66.7%).15

Total fat, UPF, fruit, and vegetable intakes per day were obtained from the interview using an extended 24-hour
food recall. The UPF is defined as the formulation of ingredients, mostly of exclusive industrial use, typically created by
a series of industrial techniques and processes.5 In this study, the consumption of UPF was determined according to the
NOVA classification system. Food classified as UPF in this study were ready-to-consume products (carbonated soft
drinks, sweet or savory packaged snacks, chocolate and candies (confectionery), ice cream, mass-produced packaged
bread and buns, margarines and other spread, cookies and biscuits, pastries, cakes, and cake mixes, cereals, energy bars,
energy drinks, milk drink, fruit yogurts, fruit drinks, cocoa drinks, instant sauces); pre-prepared ready-to-heat products
(nuggets, sausages, burgers, noodles, desserts); and infant formulas.16

Food intake data were presented as total energy from UPF/day (kcal), total fruit consumption/day (g), total
vegetable consumption/day (g), and total fat consumption/day (g). The frequency distribution of macronutrient, fruit,
and vegetable intake was compared to the Recommended Daily Allowance (RDA) for the Indonesian population and was
presented in categories: <80% RDA, 80%-100% RDA, and >100% RDA. The frequency distribution of UPF was
presented based on food items according to the NOVA classification system: bread, cereals, processed meat, dairy
products, drinks, sauce and seasoning, snacks, fast food, and confectionery.

The characteristics of the participants in this study were presented using frequencies with percentage (n, %) for
categorical variables and mean with standard deviation (meanzSD) for continuous variables. The median and
interquartile range (IQR) were presented for not normally distributed data. The independent t-test and Mann-Whitney
U test were used to determine the association between continuous variables (CI 95%). The Kolmogorov-Smirnov test
was used to determine the normality of the dataset. The normal assumption was set when it met the p-value of <0.05.
Statistical analysis was conducted using IBM SPSS Statistics Version 29 (license number ¢10d5d881901674c0f46).

Results

The participants’ sociodemographic characteristics are presented in Table 1. There were more male (60.6%) than
female (39.4%) participants. The mean age was 21.4+2.01 years. The participants mostly worked as white-collar workers
(38.9%), followed by students/unemployed (16.7%). Most participants completed the secondary level of education
(82.2%), followed by the tertiary level (14.5%). Most subjects were in the highest tertile of the wealth index (38.9%).

The median intakes of energy, protein, fat, and carbohydrates were 1669.2 (742.5) kcal, 56.2 (31.3) g, 62.0 (45.3) g,
and 202.3 (115.3) g, respectively. The energy intake from the UPF was 342.5 (535.4) kcal, which contributed to 22.8% of
the total energy intake. It was found that subjects had poorer consumption of fruit (median, 0 (0) g) and vegetables
(median, 30 (100) g). Table 1 also lists the distribution of social eating aspects. Most subjects (76.1%) were less frequent
to cook, less frequent to eat out (90%), but mostly frequent to eat alone (53%).

Figure 1 presents the distribution of subjects meeting the recommendations according to the Indonesian Dietary
Guideline.l” The results showed that although most participants did not meet the dietary recommendation for total energy
intake, fat and protein consumption tended to be excessive. This condition indicated that the diet mainly consisted of fat
and protein. The consumption of fruit and vegetables was mostly insufficient. As previously mentioned in Table 1, UPF
contributed 22.8% of the total energy intake. Figure 2 shows that the most frequently consumed UPFs in this study were
bread (20.3%), followed by cereals (16.2%) and processed meat (15.3%).
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Table 1. Participants’ Sociodemographic, Food Intake, and Social Eating Characteristics

Characteristics Category Frequency (n) Percentage (%)

Sex Male 109 60.6
Female 71 39.4

Age (years) - 21.41+2.01*
Professional 4 2.2
White-collar 70 38.9

Occupation Blue-collar 29 16.1
Student/unemployed 30 16.7
Housewife 47 26.1
Primary (Elementary) 6 33

Education Secondary (Junior High, Senior High) 148 82.2
Tertiary (Diploma/bachelor’s degree) 26 14.5
Tertile 1 47 26.1

Wealth index Tertile 2 63 35
Tertile 3 70 389
Energy (kcal) 1669.2 (742.5)*

Macronutrient Protein (g) 56.2 (31.3)*

intake Fat (g) 62.0 (45.3)*
Carbohydrate (g) 2023 (115.3)*

Energy from - 342.5(535.4)*

the UPF (kcal)

Contribution -

of energy

intake from 228(31.62)"

UPFs (%)

Fruit intake - 0(0)*

(8)

Vegetable - 30 (100)*

intake (g)

. . Frequent 43 239
Cooking habit Less frequent 137 76.1
Fating out Frequent 18 10

Less frequent 162 90
. Frequent 95 53
Eating alone Less frequent 85 47

*Mean+SD - SD = standard deviation
‘Median (IQR) - IQR = interquartile range
UPF = ultra-processed food

<80%RDA m80%-100% RDA m>100% RDA

I m
69.4

39.4 42.2

Energy Protein Fat

u Insufficient  ® Sufficient

Fruit

Figure 1. Frequency Distribution of Macronutrient, Fruit, and Vegetable Intake Compared to Recommendations1?
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Bread, 20.3

Cereals, 16.2

Processed meat, 15.3

Dairy products, 15

Drinks, 14.7

Sauce and seasoning,
8.5

Snacks, 5.3

Fast food, 2.7

Confectionary, 2

Frequency (%)

Figure 2. The Most Frequently Consumed Ultra-Processed Foods

Table 2 shows that fruit intake was not significantly different across social eating aspects. There was a slightly
different trend of fruit consumption in the eating out aspect, as seen in the IQR value, suggesting that those who ate out
more frequently tended to have more fruit consumption. The fruit consumption trend was similar to that of vegetable
consumption. Vegetable consumption seems to be associated with eating out and eating alone. More vegetable
consumption was found among those who frequently ate out and those who ate alone.

The total energy intake was different among different cooking habits. Those who were less frequent when cooking
tended to have more energy intake than those who cooked more frequently. This finding was consistent with the total fat
intake, which showed a similar trend. Moreover, this result was supported by the trend of UPF consumption, demonstrating
that those who were less frequent to cook tended to have almost three times higher median UPF consumption. The total
energy intake also tended to be higher among those who were less frequently able to eat alone. This finding was aligned
with total fat and vegetable intake, which showed increased trends among those eating alone less frequently.

Table 2. Median Intake of Total Fat, Vegetables, Fruits, and Energy from Ultra-Processed Food Based on the Respective Social Eating Aspects

Cooking habit Eating out Eating alone
Frequent Less -value Frequent Less -value Frequent Less -value
d frequent P q frequent p q frequent P
. 1,464.5 1,712.1 1,636 1,669.2 1,753.5
Total energy intake (kcal) (918.2) (768.8) 0.039 (402) (837.6) 0.657 1,542 (811.8) (783.8) 0.105
47 67.7 65.9 61.9 69.4
Total fat intak 0.001 0.280 55.9 (44.7 0.011
otal fat intake (g) (39.4) (49.9) (23.9) (483) (447) (48.3)
Fruit intake (g) 0(0) 0 (0) 0.453 0(103) 0 (0) 0.149 0 (0) 0 (0) 0.310
Vegetable intake (g) 30 (110) 30 (100) 0.575 1,275 (150) 30 (83) 0.033 20(80) 45 (115) 0.011
140.1 411.2 422.8 336.35 402.9
Energy from the UPF (kcal) (421.5) (548) 0.002 (512.7) (547.3) 0.973 287.4 (514.9) (563.7) 0.671

Notes: data are presented as median (IQR). The difference between the two groups was analyzed using the Mann-Whitney U test (CI: 95%)

Discussion

The IFB data collected in 2018 across six different provinces in Indonesia were used for analysis in this study. Food
consumption data were collected from the population aged 18-25 years living in an urban area. To the best of the
authors’ knowledge, this study is the first to observe the social eating aspect affecting UPF consumption among urban
young adults according to IFB data. A previous study using the same secondary data was conducted to identify the quality
of breakfast in terms of macronutrient and micronutrient content!® and the sociodemographic effect on social eating
among adults.15

This study found that the total energy intake of the participants mostly did not meet the national recommendations
based on specific age and sex. However, the consumption of fat and protein was more likely to be excessive for each
macronutrient. These results implied that it is important to look beyond nutrient quantity. Apart from macronutrient
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intake, fruit and vegetable intake tended to be insufficient compared with the national recommendation, 250 grams of
vegetables and 150 grams of fruit. Therefore, this study emphasized the importance of consuming a balanced diet among
the urban young adult population. This study supported a previous study’s findings about food insecurity among young
adults that raised an issue on diet quality, particularly the low intake of dietary fiber sources, and high intake of sugar
and fat.1?

According to the type of UPF, the most frequently consumed UPF in urban young adult was bread, followed by
cereals, and processed meat. This result captures the type of available UPF in the surrounding food environment which
affected the food choice, though, it needs further studies to investigate the motivation in choosing those UPFs. Previous
evidence explained the role of food environment, which affect the desirability, convenience and affordability, and
availability in choosing certain food.2? The profile of UPF products consumed is also depends on the region and culture.
A study conducted in Europe demonstrated that the products contributing most to UPF were processed meat, cakes,
pies, and pastries.2! In India, categories of UPF preferred were bread, chips, and sugary drinks.22

This study also found that UPF contributed to a remarkable amount of total energy intake during the day. Previous
studies highlighted a similar amount of the contribution of UPF consumption to total energy intake in adults, such as
one-third of total calories in Brazil,23 29.8% in Mexico,?* 23.8% in Portugal,* and 46% in Canada.?> Numerous findings
support the theory that UPF can be used to define overall diet quality.>° This study revealed that the most consumed
UPF products in Indonesia were bread, cereals, dairy products, and processed meat. These food sources contributed to
a significant amount of fat. UPF consumption is linked to obesity. The possible mechanism is that UPF consumption tends
to shape a diet low in fiber and high in sugar and fat.26

This study highlighted that different social eating aspects, including cooking habits, eating out, and eating alone,
can potentially influence the consumption patterns of urban young adults aged 18-25 years. Less frequent cooking
habits were associated with higher total energy intake, total fat intake, and the contribution of UPF energy intake. These
results were in line with the previous report in 2020, which demonstrated that frequent cooking is associated with a
higher healthy eating index.2” Cooking at home more often is linked to higher scores of total fruit consumption,28 which
was not confirmed in this study.

In addition, the previous study?® findings supported the positive correlation between cooking and diet quality,
which is related to higher socioeconomic status. Adjusted socioeconomic status and sex in the study population are
needed to confirm the theory. Beyond cooking practices, several works have gone deep into the concept of food agency,
which is made of cooking self-efficacy, food, and cooking-related attitudes and structural barriers. Food agency was
found to be associated with frequent cooking, less frequent use of packaged foods, and healthier dietary intake.28
Regarding sex, the association between cooking skill and unhealthy diet was found to be more pronounced in males in
the older population.2®

This study found that eating out was not significantly associated with energy, fat, and UPF consumption. However,
it was associated with a higher intake of vegetables. A previous study demonstrated a similar result, showing that eating
out was weakly associated with total energy intake.3® However, this study tended to yield different findings compared
with the trend of previous studies explaining that eating out is associated with lower vegetable intake.303! A previous
study explained that the higher consumption of vegetables when eating out is related to the possibility that there are
more vegetable options in the food environment outside of home, such as convenience vegetable products in the market
that giving more option for vegetarian.32 It can also be explained that it is related to peer influence.33

This study revealed that eating alone was associated with fat and vegetable intake. These findings suggested that
eating together might decrease fat intake, whereas eating alone might increase vegetable intake. A previous study
demonstrated that sex and age play an important role in defining the association between eating alone and diet quality.34
Commensality, or eating together, is a fundamental human social activity that spans all cultures and eras. Rapid social
change has altered the environments in which people eat together, leading to a decline in commensality, which is now a
growing concern in modern societies.3* Eating alone is also related to reduced appetite, leading to a lower energy
intake.3> Eating alone is also related to age; younger generations frequently eat alone. A study found that the group that
ate a healthy meal was found to have less frequency of eating alone.3¢

This study is the first to explore the role of social eating on UPF consumption among Indonesian urban young adults.
The IFB report focused on exploring the nutrition transition, particularly in a social context. The present secondary data
analysis focuses on a specific population: young adults (18-25 years) living in an urban setting. Given the evidence
previously mentioned that urbanization leads to a shift in food consumption patterns that increases fat, sugary
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beverages, UPF, and sedentaryism, this study is important to enrich the knowledge on the role of social eating among
urban young adults. However, this study did not provide information about the overall dietary quality and analysis of
the quantity of sugar, fat, and salt from the UPF consumed by urban young adults. Future studies are needed to analyze
the nutritional profile of frequently consumed UPF in Indonesia to provide insight into the condition of the food
environment, thus relevant as a basis for policy limiting sugar, fat, and salt intake.

Conclusion

The UPF consumption is observed more frequently in individuals who are less likely to cook. Moreover, less frequent
cooking habits are also found in those with higher energy and fat intake. Vegetable consumption is associated with eating
out. Total fat and vegetable consumption is associated with the habit of eating alone. However, the causal relationship
cannot be determined from the study design. This study provides further evidence to the field by exploring the role of
social eating and the growing trend of unhealthy diets among young adults. Further study is needed to confirm the role
of age and sex in shaping the influence of social eating aspects on dietary habits. Extensive studies with a longitudinal
design are needed to confirm the possible strategies to prevent UPF consumption in the context of social eating.
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