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Abstract: Overweight is a manifestation of the body due to excess energy intake so that it is stored in
more form in the body. During the last ten years there has been an increase in the incidence of
overweight and obesity in Indonesia. Students are a group that is vulnerable to experiencing overweight
events due to changes in lifestyle that affect eating patterns. Risk factors that can be improved in diet
are consumption of vegetables, fruit, and breakfast. Objectives: This study was conducted to determine
the relationship between consumption of vegetables, fruit, and breakfast with the incidence of
overweight in students in Sleman Regency. Methods: The design of this study was cross-sectional. Data
was obtained using a google form questionnaire. Sampling technique with consecutive sampling. The
subjects of this study amounted to 251 students. Data analysis used descriptive analysis, Chi-square,
Fisher exact, Haenszel Mantel, and multiple logistic regression. The results showed that there was a
significant relationship between the consumption of fruit menu types (PR = 0.523 p = 0.043) and the
timeliness of breakfast (PR = 0.486 p = 0.047) with the incidence of more overweight in students.
Results: There was no significant relationship between consumption of vegetables, types of vegetable
menus, amount of fruit, regularity of breakfast, and breakfast components with the incidence of
overweight in students (p>0.05). Students who often eat fatty foods and eat breakfast on time have a 2
times greater risk of experiencing more overweight [(95% CI 1.143-4.077) p=0.017]. It can be concluded
that there is a significant relationship between the consumption of fruit menus and the timeliness of
breakfast with the incidence of more overweight of students. Conclusion: There is no significant
relationship between vegetable consumption and the incidence of overweight status of students.
Students who often eat fatty foods and eat breakfast on time have a 2.2 times greater risk of
experiencing excess overweight.
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1. INTRODUCTION

Overweight status is a picture of the state of the body experiencing excess energy due
to excessive food intake from the body's needs, so that it is stored in the form of fat in
the body (1). Overweight status consists of 2 categories which are distinguished based
on the measurement range of body mass index (BMI), namely >25.0 - 27.0 for
overweight and >27.0 for obesity (2). The impact of overweight status that is not
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handled in the long term can contribute to being one of the risk factors for increasing
degenerative diseases throughout the world (3).

Around 1.9 billion adults worldwide are overweight or obese (4). According to Basic
Health Research data in the last ten years, there has been an increase from 10% and
11.7% (5) to 13.6% and 21.8% of the incidence of overweight and obesity in Indonesia
(6) contributed to the national 12th rank in contributing to the incidence of 13.3%
overweight and 21.4% obesity. Sleman Regency has the second highest prevalence of
14.20% overweight and the third highest 22.95% obesity which is higher than the
prevalence in Indonesia (6).

More overweight problems can be found in all age groups, one of which is students who
enter the age of 18-25 years or early adulthood. In early adulthood there is a transition
from adolescence to adulthood which affects changes in lifestyle (7) and dietary
behavior (3). The incidence of overweight during this period is influenced by several
things, namely consumption patterns, physical activity, body image, gender (8), and
allowance (9). Diet is an important behavior because it can have an influence on a
person's nutritional state, this is related to both the quantity and quality of drinks or
food consumed (2).

Vegetables and fruit are the main sources of dietary fiber (1; 11). Fiber has benefits for
the body to delay gastric emptying (12). The need for fiber in the 19-29 year age group
for both men and women is 37 grams and 32 grams per day (13). The need for fiber can
be met by consuming vegetables and fruit in accordance with the recommendations of
the Ministry of Health of the Republic of Indonesia in a Balanced Nutrition Message of
250 grams of vegetables and 150 grams of fruit per day (2). Awareness of consuming
vegetables and fruit in Indonesia is still lacking, only around 4.5% have implemented
the recommendation (6). Lack of consumption of vegetables and fruit from needs is one
of the factors for increasing body weight (14). Other studies show different results,
consumption of several types of vegetables and fruit can actually increase body weight
(15; 10).

A quality breakfast has benefits for maintaining weight and is able to meet the intake
of 15-30% of a person's nutritional needs in a day (16). The habit of skipping breakfast
in Asia, the Pacificc and Western countries is associated with the incidence of
overweight and obesity (17). When a person skips breakfast, he tends to feel hungry
and overeat at the next meal. This situation will cause an imbalance in the intake of
nutrients in the body which can increase the percentage of body fat (18) thus triggering
the incidence of obesity (18). Inversely proportional results show that breakfast habits
have no effect on the overweight of students (19) and there is no significant difference
in the overweight of individuals who eat breakfast and skip breakfast (20).

The inconsistency of several studies conducted between each variable and no previous
similar research found linking the consumption of vegetables, fruit, and breakfast with
more overweight in students was the reason the researchers chose the topic of
discussion. This study was conducted to determine the relationship between
consumption of vegetables, fruit, and breakfast with more overweight in students in
Sleman Regency.
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2. METHODS

The method used in this research is quantitative research. The type of research is
analytic observational, and the research design is cross-sectional. This study has a
population of all university students in Sleman Regency totaling 205,293 students (21).
The samples in this study were university students in Sleman Regency aged 19-25 years.
The inclusion criteria for the subjects of this study were all active university students in
Sleman Regency, aged 19-25 years, and agreed to the informed consent form given.
Exclusion criteria for the subjects of this study were incomplete data samples related to
variables (patterns of consumption of vegetables and fruit, breakfast, expenditure used
for food, housing, consumption of risky foods and beverages), athletes, having a history
of diseases/conditions that interfered with measurement and interpretations such as
diabetes, pregnancy, or hypertension, following a special diet, and/or taking education
outside the Sleman Regency Universities. The sampling technique is consecutive
sampling which uses all subjects according to the selection criteria within a certain time
to be selected as samples (22).

The data collection technique was done by filling out a questionnaire or an online
questionnaire. The tool used to collect data is a google form with questions used to
adjust to the required variables. This research was carried out in June 2021 online to be
filled out by students.

3. RESULTS

This study lasted for two weeks in order to reach the minimum required number of
subjects, namely 233 people. The number of participating subjects was 251 people with
an age range of 19-25 years. No subjects were excluded from this study after cleaning
the data.

The subjects in this study had less tendency to consume vegetables (96.4%) and fruit
(84.1%) than the recommended amount, with an average of 36.18 grams and 72.36
grams per day. Most of the subjects had good consumption of vegetable menu types
(57.4%), but not consumption of fruit menu types (23.9%). The subjects in this study
had relatively regular breakfast (50.2%), most of them had breakfast on time (72.9%)
and had less breakfast components (72.9%). The average overweight of the subjects
was 22.34 kg/m?2 which was included in the normal category.

Table 1. Characteristics of Subjects Based on Number of Vegetables, Types of Vegetable
Menus, Number of Fruits, Types of Fruit Menus, Breakfast Regularity, Timeliness of
Breakfast, Breakfast Components, and Student overweight

Variable N %
Number vegetable (gram)
Moderate (>100 gr) 9 3,6
Low (=100 gr) 242 96,4
Types of vegetable menus (menu)
Good (=2 Types of menu) 144 57,4
Low (<2 Types of menu) 107 42,6
Number fruit (gram)
Moderate (>100 gr) 40 15,9
Low (=100 gr) 211 84,1

Journal of Global Nutrition, Vol 2 No 2 (2022) 186



Valentina Swadhitra Evita Ajeng Avengelista, Diyan Yunanto Setyaji, Rijantono Franciscus Maria

Types of menu fruit (menu)

Good (=2 Types of menu) 60 23,9
Low (<2 Types of menu) 191 76,1
Breakfast regularity
Regular (4-7 times/week) 126 50,2
irregular (1-3 times/week) 125 49,8
Timeliness of breakfast
On time (<09.00) 183 72,9
Late (>09.00) 68 27,1
Breakfast Components
Good (=5 components) 68 27,1
Low (<5 components) 183 72,9
Nutrition Status (kg/m2)
Not overweight (<25,00) 181 72,1
Overweight (>25,00) 70 27,9

Based on statistical data, it was found that there was a significant relationship between
the type of fruit menu and the timeliness of breakfast with the incidence of overweight
status in students (p<0.05). The variable number of vegetables, type of vegetable menu,
amount of fruit, regularity of breakfast, and breakfast components have a relationship
with the incidence of overweight status in students, but not statistically significant. The
consumption of fruit menu types has a Prevalence Ratio (PR) = 0.523 which is significant
as a protective factor (95% CI 0.278-0.984). The punctuality of breakfast has a value of
PR = 0.486, but the meaning cannot be known with certainty as a risk or protective
factor because the confidence interval includes the number 1 (95% CI 0.236-1,000).
This means that the sample of this study may still have a PR value = 1, so it cannot be
directly concluded that the inaccuracy of breakfast time being studied is a protective
factor in the incidence of overweight status.

Table 2. The Relationship Between Consumption of Vegetables, Fruits, and Breakfast
with the Incidence of overweight in Students

Not .
Variable overweight overweight p value PR CI195%
n % n %
Number vegetable
Moderate (>100 gr) 9 3,6 0 0,0 1,255-1,457

Low (<100gr) 179 71,3 63 251 0.177 1,352

Types of menu vegetable

Good (22 Types of menu) 104 41,4 40 15,9 0,395-1,282
Low (<2 Types of menu) 84 33,5 23 9,2 0,256 0,712

Number fruit

Moderate (>100 gr) 29 11,6 11 4,4 0,403-1,846
Low (<100 gr) 11 63,3 52 20,7 0,703 0,862

Types of menu fruit

Good (22 Types of menu) 39 15,5 21 8,4 0,278-0,984
Low (<2 Types of menu) 149 59,4 42 16,7 0,043* 0,523
Breakfast regularity
Regular (4-7 times/week) 92 36,7 34 13,5 0,461-1,448
irregular (1-3 times/week) 96 38,2 29 11,6 0,489 0,817
Timeliness of breakfast
On time (<09.00) 131 52,2 52 20,7 0,236-1,000
Late (>09.00) 57 22,7 11 4,4 0,047* 0,486
Breakfast components
Good (25 components) 51 20,3 17 6,8 0,530-1,915
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Low (<5 components) 137 54,6 46 18,3 0,982 1,007

Based on statistical data, it was obtained that there was a significant relationship
between the consumption of fatty foods and the incidence of overweight in students (p
<0.05). Consumption of fatty foods has a PR value = 2.048 which means that students
who often eat fatty foods have a 2 times greater chance of experiencing more
overweight events than students who rarely eat fatty foods (95% CI 1.095-3.834).
Insignificant results were obtained on the variables of the relationship between gender,
place of residence, allowance, consumption of sweet foods, sweet drinks, and instant
foods with more overweight in students.

Table 3. The Relationship Between Gender, Place of Residence, allowance, and
Consumption of Food at Risk with the Incidence of overweight in Students

Not overweig

0,
Variable overweight ht p value PR CI195%

n % n %

Men 50 199 20 8,0

Women 138 550 43 171 0,430 0,779 0,418-1,450
Residence
Private Home 108 43,0 40 159
Dormitory 80 319 23 92 0.399 0,776 0,413-1,399
allowance (Rupiah)
High (>750.000) 107 42,6 35 139
Low (<£750.000) 81 322 28 11,2 0,884 1,057 0,595-1,877
Sweet food consumption
Rarely (<2 times/week) 75 299 26 104 0.529-1 688
Often (>2 times/week) 113 45,0 37 147 0,847 0,945 ’ ’
Sweet drink consumption
never 18 7,2 7 2,8
Rarely (<2 times/week) 114 454 39 15,5 0,807 0,880 0,342-2,265
Often (>2 times/week) 56 223 17 68 0,788 0,781 0,279-2,182
Consumption of fatty foods
Rarely (<2 times/week)
Often (>2 times/week) 81 32,3 17 6,8 1,095-3,834
107 42,6 46 183 0,023* 2,048
Instant food consumption
Never 6 2,4 2 0,8
Rarely (<2 times/week) 152 60,6 49 195 1,000 0,967 0,189-4,948
Often (>2 times/week) 30 120 12 48 1,000 1,200 0,212-6,801

Stratification was carried out to determine the PR value in each strata class and to
determine the role of risky food consumption of fatty foods as a confounding factor
and/or effect modifier that affects the incidence of overweight status in students.
Consideration of the stratification of consumption of fatty foods on the consumption of
vegetables, fruit, and breakfast on the incidence of overweight status of students is
carried out because fatty foods are one of the contributors to increased energy in the
body. Stratification analysis in this study used the Haenszel Mantle test. The difference
between crude PR and adjusted PR (MH PR) is greater than 10% which indicates that
there is a confounding factor. Based on these conditions, it is known that there is no
confounding factor in the consumption of fatty foods on the consumption of fruit,
vegetables, and breakfast with the incidence of excess overweight in students.
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Consumption of fatty foods is an effect modifier on the relationship between
consumption of vegetable menus and the incidence of overweight status in students.
This is known from the PR value in each stratum which has a difference of more than
10%. Rarely eating fatty foods in students who are not good at consuming the type of
vegetable menu have a 1 time lower chance of experiencing more overweight events
than students who are good at eating the type of vegetable menu. Students who are not
good at consuming vegetable menus and often eat fatty foods have a 1.6 times lower
chance of occurrence of overweight than students who are good at eating vegetable
menus. The results obtained in this analysis were not statistically significant (Table 4).

Table 4. Stratification of fatty food consumption on the relationship between
consumption of vegetable menus and the incidence of student overweight

Consumption of fatty Types of vegetable Overweight

foods menus No Yes PR P C195%
Rarely Good 46 10 (0,318-

(=2 times/week) Low 35 7 0,920 0,878 2,659)
Often Good 58 30 (0,308-

(>2 times/week) Low 49 16 0,631 0,206 1,292)
Crude 0,712 (0,395-

PR 0,710 1,282)

MH PR (0,392-

1,283)

Consumption of fatty foods is an effect modifier on the relationship between
consumption of the amount of fruit and the incidence of overweight in college students.
Rarely consuming fatty foods in students who consume less amount of fruit have a 2.2
times greater chance of experiencing more overweight events than students who
consume sufficient amounts of fruit. Consumption of a low amount of fruit in students
who often consume fatty foods has a 1.4 times lower chance of occurrence of overweight
than students who consume sufficient amounts of fruit. The results obtained in this
analysis were not statistically significant (Table 5).

Table 5. Stratification of consumption of fatty foods on the relationship between
consumption of the amount of fruit with the incidence of overweight status of students

Consumption of fa Number Overweight

fr())ods w fruit No Yes PR P C195%

Rarely Moderate 11 1 (0,302-

(=2 times/week) Low 70 16 2,154 0,379 20,904)
Often Moderate 18 10 (0,307-1,728)

(>2 times/week) Low 89 36 0,728 0471
Crude 0,862 (0,403-1,846)
PR 0,923 (0,424-2,010)
MH PR

189

Consumption of fatty foods is an effect modifier on the relationship between
consumption of fruit menus and the incidence of overweight in students. Students who
are not good at consuming fruit menus and rarely eat fatty foods have a 3.1 times lower
chance of occurrence of overweight than students who are good at consuming fruit
menus. Frequently consuming fatty foods in students who are not good at consuming
fruit menu types have a 1.4 times lower chance of experiencing more overweight events
than students who are good at consuming fruit menu types. Statistically significant
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results were found in the variable that rarely consumed fatty foods, while frequent
consumption of fatty foods was not statistically significant (Table 6).

Table 6. Stratification of fatty food consumption on the relationship between
consumption of fruit menu types with the incidence of student overweight

Consumption of fatty Types of Menu Overweight

foods fruit No Yes PR p CI95%
Rarely Good 12 6 (0,099-

(<2 times/week) Low 69 11 0,319 0,047* 1,026)
Often Good 27 15 (0,328-

(>2 times/week) Low 80 31 0,698 0,349 1,484)
Crude 0,523 (0,278-

PR 0,565 0,984

MH PR (0,300-

1,065)

Consumption of fatty foods is an effect modifier on the relationship between breakfast
regularity and the incidence of overweight in university students. Rarely eating fatty
foods in students who do not regularly have breakfast have a 1.5 times lower chance of
experiencing more overweight events than students who regularly eat breakfast.
Students who do not regularly eat breakfast and often eat fatty foods have a 1.1 times
lower chance of experiencing overweight than students who regularly eat breakfast.
The results obtained in this analysis were not statistically significant (Table 7).

Table 7. Stratification of fatty food consumption on the relationship between breakfast
regularity and the incidence of student overweight

Consumption of Breakfast Overweight
fatty fl:)ods regularity No t(i{'es PR P C195%

Rarely Regular 39 10 (0,225-1,876)

(=2 times/week) Irregular 42 7 0,650 0,424
Often Regular 53 24 (0,451-1,797)

(>2 times/week) Irregular 54 22 0,900 0,764
Crude PR 0,817 (0,461-1,448)
MHPR 0,816 (0,458-1,454)

Consumption of fatty foods is an effect modifier on the relationship between breakfast
timeliness and the incidence of overweight in university students. Students who do not
have breakfast on time and rarely eat fatty foods have a 6 times lower chance of
experiencing more overweight events than students who eat breakfast on time.
Frequently consuming fatty foods in students who do not have breakfast on time have a
1.8 times lower chance of experiencing overweight events compared to students who
eat breakfast on time. The results obtained in this analysis were not statistically
significant (Table 8).

Table 8. Stratification of fatty food consumption on the relationship between punctuality
of breakfast with the incidence of overweight status of students

Consumption of Timeliness of Overweight
fatty foods breakfast No Yes
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Rarely Ontime 59 16
(=2 times/week) Late 22 1 0,168 0,060 (0,021-1,340)
Often On time 72 36
(>2 times/week) Late 35 10 0,571 0,172 (0,255-1,283)
Crude PR 0,486 (0,236-1,000)
MHPR 0,449 (0,215-0,939)

Consumption of fatty foods is an effect modifier on the relationship between breakfast
components and the incidence of overweight status in students. Students who have less
breakfast components and rarely eat fatty foods are 1.9 times more likely to experience
more overweight events than students who have sufficient breakfast components.
Frequently consuming fatty foods and having breakfast components that are less likely
to experience overweight events are 1.2 times lower than students who have sufficient
breakfast components. The results obtained in this analysis were not statistically
significant (Table 9).

Table 9. Stratification of fatty food consumption on the relationship between breakfast
components and the incidence of student overweight

Consumption of fatt Komponen Overweight
fl:)ods Y brez?kfast No Yes PR P C195%
Rarely Good 23 3 :
(<2 times/week) Low 8 14 1,851 0,361 (7()(;}586)
Often Good 28 14
(>2 times/week) Low 79 32 0,810 0,588 (0,378-
1,735)
Crude 1,007 (0,530-
PR 1,015 1,925)
MH PR (0,529-
1,947)

Multiple Logistics Regression Test on multivariate analysis produces several regression
models in analyzing the relationship between the incidence of overweight status in
students and the factors that influence it. The manual method was used to determine
other variables excluded from the analysis, which were known to have no significant
relationship with the incidence of overweight status (p> 0.05). In model 3, it is known
that students who often eat fatty foods and don't have breakfast on time have a 2.2 times
greater risk of experiencing more overweight than students who rarely eat fatty foods
[(95% CI 1.143-4.077) p = 0.017. The ability of the independent variable in explaining
the incidence of overweight is better known from the Pseudo R-square value of 5.9%,
which means that there are still 94.1% of other factors outside the model that explain
the incidence of overweight status in students (Table 10).

Table 10. Logistics Regression Model Relationship of Fruit and Breakfast Consumption
with the Incidence of overweight of Students

Variable PR CI95% p Pseudo R-
value square
Model 1
Types of menu fruit (Low vs Good) 0,511 0,270- 0,040* 4,8%
Timeliness of breakfast (Late vs on time) 0,475 0,968 0,045*
0,230-
0,983
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Model 2
Types of menu fruit (Low vs Good) 0,558 0,295- 0,074 4,9%
Consumption of fatty foods (Oftenvs 1,951 1,058 0,038*
Rarely) 1,037-
3,671
Model 3
Timeliness of breakfast (Late vs on time) 0,455 0,219- 0,034* 5,9%
Consumption of fatty foods (Oftenvs 2,163 0,943 0,017*
Rarely) 1,143-
4,077
Model 4
Types of menu fruit (Low vs Good) 0,543 0,285- 0,064 7,8%
Timeliness of breakfast (Late vs on time) 0,443 1,037 0,031*
Consumption of fatty foods (Oftenvs 2,073 0,212- 0,026*
Rarely) 0,926
1,093-
3,930

DISCUSSION

The relationship between vegetable consumption and the incidence of
overweight

The results of the univariate analysis showed that students had a habit of consuming
vegetables that were lower than the recommended one. On average, students consume
36.18 grams of vegetables per day. Studies in Makassar show several reasons that
trigger teenagers to be reluctant to eat vegetables such as the absence of vegetable
dishes to eat, not liking the vegetable dish, not in the mood to eat vegetables, or not
getting used to eating vegetables by their parents (23). This indicates that students are
not accustomed to consuming vegetables in sufficient quantities, not only by one factor,
but by several factors that influence it. Some students have good habits in consuming
vegetable menus, namely at least two types of vegetable menus a day. This is related to
the variety of vegetable menus consumed by students. It is not known for certain what
types of vegetable menus are usually consumed by students.

Bivariate analysis found that there was an insignificant relationship between vegetable
consumption consisting of aspects of the number and type of vegetable menus with the
incidence of overweight status in students. Vegetable consumption among students is
influenced by three things, namely health, mood, and weight control (24). Students who
have good nutrition knowledge have a higher level of vegetable consumption than
those with less knowledge (25; 26). This is supported by research conducted by Pem &
Jeewon (27) which shows that nutritional knowledge plays an important role in
increasing vegetable consumption.

Not much different from the data found in Riskesdas in 2018 which showed that the
proportion of lack of consumption of vegetables/fruits was 95.5%, with the average
vegetable consumption in the 20-24 age group only 1.2 servings per day (6). This
correlates with data on the prevalence of overweight in the student age group (20-24
years) which is only the last third contributor to the incidence of overweight status in
Indonesia. Noerfitri et al (28) stated that vegetable consumption has no relationship
with the incidence of overweight, there are other factors such as nutritional knowledge,
excessive food intake, lack of physical activity, negative body image, and gender that
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affect overweight status. Awaliya et al (29) added that the frequency of vegetable
consumption had a significant relationship with the incidence of overweight. The
calories contained in the vegetables themselves are relatively low, namely a maximum
of 50 calories per 100 grams (2), so it is possible such as processing methods, and other
additives that can affect nutritional content, especially vegetable calories.

The relationship between fruit consumption and the incidence of overweight

The results of the univariate analysis showed that students had a habit of consuming a
lower amount of fruit than the recommended one. On average, students consume 72.36
grams of fruit per day. Several studies have shown similar results that not many
students consume fruit every day (30; 31). Most students have bad habits in consuming
fruit menus. This is related to not varying the type of fruit menu consumed by students.
In this study, the types of fruit menus consumed were not separated, such as fresh fruit
and processed fruit, and it was not possible to know for sure what types of fruit menus
were consumed by students.

Bivariate analysis found that there was a significant relationship between consumption
of fruit menus and the incidence of overweight in students. The lack of types of fruit
menus consumed by students has a lower effect on experiencing more overweight. This
shows that students have the potential to be more fond of consuming processed fruit
foods compared to fresh fruit. It is important to pay attention to the content contained
in each type of fruit menu available because otherwise it can be a risk factor for excess
overweight.

Processed fruit menus such as fruit salads, fruit soups, smoothies, lotis, and fruit juices
with the addition of sugar, syrup, or sweetened condensed milk are variations that are
not uncommon for students to consume. Some types of certain fruit menus have a high
content of simple sugars if consumed in excess can trigger an increase in lipogenesis,
triglyceride levels, VLDL, LDL, and body fat mass and some processed fruits increase
the number of calories of the fruit itself and reduce satiety which in the long run can be
one of the factors of obesity (32). Studies show that consumption of fresh fruit has an
effect on weight loss, but not fruit juice (10).

Consumption of fruit, especially fresh fruit every day, provides benefits to the body
because fruit can increase the variety and delicacy of food (33) and reduce the
possibility for weight gain (14). Sharma et al (32) showed that fruit has anti-obesity
compounds that have benefits for the body including: First, reducing calorie intake
because it does not contain fat, is high in fiber, and is high in water, which has a negative
energy balance effect; Second, increasing satiety because it can delay gastric emptying,
decrease catabolic enzyme activity, and increase gastrointestinal satiety hormones;
Third, increasing the intake of micronutrients that affect the reduction of adipogenesis;
Fourth, increasing non-essential phytochemicals that reduce oxidative stress,
lipogenesis, and adipogenesis (27); Fifth, improving the gut microbiota thereby
increasing Bacteriodetes and Actinobacteria which are commonly found in obese
patients (34).

One of the factors that influence students to get used to eating vegetables is good
nutritional knowledge (27). Students who are in families who are accustomed to eating
fruit have the same possibility of getting used to eating fruit (35). When families do not
have the habit of eating fruit every day, this situation will affect students' eating
preferences (36). Fruit consumption preferences are influenced by allowance, family
income, awareness to process, buy, provide, and consume fruit (37).
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Consumption of the amount of fruit has no significant relationship with the incidence
of overweight in students. This is in line with the research conducted by Awaliya et al
(29) which showed that the amount of fruit consumed did not have a significant
relationship with the incidence of excess overweight in students.

The relationship between breakfast consumption and the incidence of
overweight

Breakfast consumption is divided into three important aspects, namely regularity,
timeliness, and breakfast components. The results of the univariate analysis showed
that some students regularly had breakfast and most students had the habit of having
breakfast on time, but had a breakfast component that was lacking. Regularly having
breakfast by paying attention to the right time allows students to wake up earlier so
they have more time to do physical activity in the morning, the possibility of not
sleeping late at night so as to reduce snack consumption at night, and be able to
maintain a balance in the body's blood sugar levels. The breakfast component has a
relationship with the quality of breakfast consumed by students. The more diverse the
components, the better because they are able to meet the body's nutritional needs,
besides that a quality breakfast can be seen from the adequacy of energy, protein,
carbohydrates, and low fat (38; 39).

The components of breakfast that are usually consumed by students are related to their
breakfast habits. This is formed since childhood or since the student is at home. Sari et
al (38) revealed that mother's education and occupation, parents' income, and family
size with adolescent eating habits in Bogor Regency had a significant relationship.
Studies show that eating rice with at least three side dishes can reduce the number of
servings of rice consumed and increase nutrient intake and food diversity in breakfast
(40).

Bivariate analysis found that there was a significant relationship between breakfast
timeliness and the incidence of overweight in students, while there was an insignificant
relationship between the regularity and components of breakfast. The accuracy of
breakfast time using a reference at 9 am as applicable to children aged 6-12 years (16)
did not have a definite impact on students. Students who eat breakfast after 9 am have
a tendency to combine breakfast and lunch, but it does not affect their overweight (18).
This study is in line with the results obtained by Sievert et al (21) and Levitsky and
Pacanowski (43) who found that breakfast habits would actually increase daily energy
intake.

Timeliness of breakfast is related to student discipline in meeting the energy intake
needed in the morning for the next activity. Breakfast not on time does not completely
have a negative impact, because breakfast only contributes 25% of the total daily needs
and is influenced by the amount and portion of food (43). The incidence of excess
overweight in students is not influenced by the inaccuracy of breakfast time, but
depends on the adequacy of energy from various foods (43). Several studies have
shown that other factors such as the morning class schedule (18), access to food, eating
habits (44), and sleeping late so that they wake up late (45) are the reasons that affect
the inaccuracy of breakfast time. .

The regularity and components of breakfast were not significantly associated with the

incidence of overweight in students. In line with the results in this study, Noerfitri et al
(28) said that breakfast consumption did not provide a significant relationship with the
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incidence of overweight status. Breakfast is not a factor that directly affects a person's
overweight, but skipping breakfast tends to increase the intake of fatty foods at the next
meal (46). The energy that is met in a day will come more from the consumption of
high-fat foods. Therefore, there is an assumption that someone who skips breakfast will
tend to overeat (47). In contrast to research by Levitsky and Pacanowski (43) which
showed that someone who skipped breakfast did not increase the amount of intake at
the next meal and his total daily energy intake was relatively lower than someone who
had breakfast.

Breakfast serves to replace energy after fasting during sleep, provide energy for the
next activity, increase concentration, increase activity in the morning, prevent
overeating at the next meal, and prevent large fluctuations in blood sugar (48; 49). Itis
proven by the study of Mansouri et al (50) that students who habitually eat breakfast
reduce their risk of obesity by 33%. Students who regularly have breakfast but are not
matched by choosing a good breakfast menu also provide the potential for more
overweight events in students. Students who can't, don't like, or don't even have time
to cook food prefer to buy food from outside (44). Knowledge and awareness of
students to implement a healthy lifestyle is a factor for students to be able to eat a good
breakfast (51).

Factors associated with the incidence of overweight

The results of the stratification analysis showed that the consumption of fatty foods
modified the effect of the type of vegetable menu, the amount of fruit, the type of fruit
menu, the regularity of breakfast, the timeliness of breakfast, and the breakfast
component on the incidence of overweight in students. The decrease in the chance of
occurrence of more overweight by frequently consuming fatty foods in students who
are not good at consuming the type of vegetable menu. One of the food choices that are
often consumed is fatty foods by students because they are easy to obtain (44). The
possibility that occurs is that the amount or portion of fatty foods often consumed by
students is not excessive, other factors such as the level of student activity, body image
(52), gender (53), place of residence (54), and healthy food preferences (55) can reduce
the potential for experiencing excess overweight.

Students who rarely eat fatty foods have a greater chance of occurrence of overweight
compared to students who often eat fatty foods in students who consume less fruit and
have less breakfast components. The possibility that occurs is that fatty foods are
consumed in large quantities and/or large portions. This is in accordance with
Kandinasti and Farapti's research (56) which said that an increase in consumption of
high-fat foods on weekends could lead to an increase in caloric intake so that it played
a role in the incidence of obesity. Types of high-fat foods, especially those rich in
saturated fatty acids, are able to disrupt the balance of intestinal microbes and trigger
inflammation that has the potential to cause obesity. In addition to fatty foods, students’
habits of consuming high-sugar foods are also able to potentially increase the total
consumption of simple sugars thereby increasing lipogenesis in the body (32).

The decrease in the chance of occurrence of more overweight by rarely consuming fatty
foods compared to students who often eat fatty foods in students who are not good at
eating types of fruit menus, do not regularly eat breakfast, and do not have breakfast
on time. Rarely eating fatty foods can reduce the total calorie intake of students, thereby
reducing the risk of overweight. Experimental studies have shown that reducing caloric
intake and fatty foods coupled with increased fruit/vegetable consumption has a
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weight loss effect. Consumption of high energy density foods, especially those from fat,
leads to a positive energy balance that results in weight gain (34). So it is necessary to
pay attention to the total daily energy intake that is adjusted to the balance of food
intake that comes from a variety of foods or drinks consumed.

Multivariate analysis showed that students who often eat fatty foods and don't eat
breakfast on time have a 2.2 times greater chance of experiencing more overweight
than students who rarely eat fatty foods. Students are said to be frequent if they eat
fatty foods more than twice per week, while rarely if they consume a maximum of two
fatty foods per week. The effect of consumption of fatty foods on overweight will
increase if consumption exceeds 25% of total energy consumption (2). Throughout the
last 12 years in Indonesia, there has been an increase in the trend of consumption of
fatty foods from 27.9% in 2009 to 41.7% in 2018 (5). This is directly proportional to
the increase in the incidence of overweight and obesity in Indonesia. Consumption of
fried foods has a relationship with the incidence of overweight and obesity (57).

Lianaj et al (58) said that the increase in consumption of fatty foods in college students
was influenced by the habit of eating late at night and eating out of the house. Another
study found that the habit of consuming take-away food from outside also increased
the preference for high-fat foods (59). The effect of stress also has an impact on
students preferring to consume high-fat foods, especially in male students (60). Dislike
and poor cooking skills, eating habits with friends, taste, cleanliness, quality, and low
prices are the reasons students like to eat fast food more than twice per week which
increases the risk of overweight and obesity (61).

Excessive intake of saturated fat in the body has a detrimental effect, namely increasing
the gut microbiota of Firmicutes and Proteobacteria which are identical to those found
in obese individuals (32). Changes in the gut microbiota provide possibilities that
occur, including: First, excess production of short chain fatty acids that increase energy
intake thereby promoting lipogenesis; Second, suppress adipocyte factor induced
during fasting which increases lipoprotein lipase activity thereby promoting
lipogenesis; Third, it increases cholesterol synthesis which causes systemic
inflammation so that all these possibilities encourage obesity (34). Students who have
better nutritional knowledge choose to reduce fatty foods and cholesterol (62).
Preventive action by increasing student knowledge is expected to reduce the habit of
consuming fatty foods in students.

Breakfast is an activity to meet the needs of food intake in the morning which is
recommended to be done before 9 am as an important part to replace the energy used
during sleep, become a source of energy for the next activity, increase concentration
and activity in the morning, and reduce the risk of obesity (2; 48; 50). Not eating
breakfast on time increases the risk of overweight because: First, skipping breakfast
can damage insulin sensitivity because it increases the postprandial hyperglycemia
reaction so that individuals overeat at the next meal; Second, individuals who don't
have breakfast on time have a habit of staying up late at night, thus interfering with the
BMAL1 gene which can trigger an increase in body fat and increase the consumption of
snacks, soft drinks, instant and fatty foods at night; Third, it increases the likelihood of
overeating at the next meal (66; 45; 47). If the consistency of breakfast can be
maintained by paying attention to its content such as high protein, it will increase the
feeling of fullness for longer and control hunger (39). Changes in eating patterns by
getting used to a good breakfast can be improved by increasing knowledge and
awareness of the importance of health in students (51).
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This study has advantages because it has never been done before on students in Sleman
Regency and has data analysis using stratification and multivariate analysis to
determine the relationship between variables related to overweight status in students.
The subjects who participated in this study were students who studied at universities
in Sleman Regency which had the largest distribution and number of students
compared to other Regencies/Cities in the Special Region of Yogyakarta. This study also
has a weakness, namely the cross-sectional study design and the determination of
overweight that cannot be measured directly. Further research is still needed on each
variable, especially the variety of processing methods, types, and amounts of
vegetables/fruits as well as the components of breakfast consumed to analyze their
nutritional content, as well as physical activity, smoking habits, and nutritional
knowledge.

CONCLUSION

There is a significant relationship between the consumption of fruit menu types and
the timeliness of breakfast with the incidence of overweight in students.
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