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Abstract

Overnutrition has impacts on the susceptibility to disease and the productivity level of college students. The application
of the principle of balanced nutrition is an effort to maintain optimal nutritional status, such as dietary diversity and
monitoring weight regularly. This study aimed to analyze the relationship between dietary diversity and body weight
monitoring with the incidence of overnutrition. This study is a quantitative method with a cross-sectional design. The
total sample was 69 students who were selected using the consecutive sampling technique. Dietary diversity was
analyzed with an Individual Dietary Diversity Score (IDDS), which was obtained from 2x24 hours of food recall, and
weight monitoring was analyzed with a questionnaire. The Chi-Square test analyzed the data. The results of the analysis
showed that the dietary diversity with the incidence of overnutrition p-value = 0.052 and monitoring of body weight
with the incidence of overnutrition p-value = 0.005 and Odds Ratio of 4.402. There is no significant relationship
between dietary diversity and the incidence of overweight in STIKes Mitra Keluarga students. Still, there is a significant
relationship between body weight monitoring and the incidence of overnutrition in STIKes Mitra Keluarga students.
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Introduction

Students are individuals who are studying to optimize their abilities in Higher Education so that they become
intellectuals and professionals (PDDikti, 2020). Many of the students have unhealthy balanced nutrition behaviours,
which increase the risk of having nutritional problems. Furthermore, nutritional problems in students can affect health
status and productivity levels (Rahmadhani, 2017). According to the Basic Health Research Report (2018), it shows that
the prevalence of overnutrition among adolescents in Indonesia had increased from 7.3% in 2013 to 13.5% in 2018. The
prevalence of adolescents with overnutrition status in West Java Province is as much as 15.4%, and in Bekasi City, it
was 17.4% in 2018. Overnutrition has an impact on disease susceptibility, especially the risk of non-communicable
diseases, so it increases morbidity and mortality (Kemenkes RI, 2018).

Optimal nutritional status can achieve individuals who think critically and creatively and have high productivity
(Kemenkes RI, 2020a). Optimal nutritional status can be achieved through the implementation of the principles of
balanced nutrition as stated in the Guidelines for Balanced Nutrition. The principles of balanced nutrition consist of 4
pillars: diversity of food consumption, physical activity, clean and healthy lifestyle, and routine body weight
monitoring (Kemenkes RI, 2014).

Consumption of a balanced nutrition diet can be achieved through a good variety of dietary. Dietary diversity is
an indicator of the quality of nutritional intake, which reflects access to and adequacy of nutrition from individual or
household food consumption (FAO, 2011). The more you eat a variety of foods, the better your nutritional needs will be
fulfilled. Research which had been conducted by Fitriyani (2017) stated that the better the diversity score in food
consumption, the better the nutritional status.

The Individual Food Consumption Survey in Indonesia (2014) showed that the food consumption pattern of the
Indonesian population is still less diverse; the average consumption of vegetables and fruit is low, food is still
dominated by grains, such as rice and wheat and low consumption of tubers. In addition, there is a lower average level
of energy and protein adequacy in the adolescent age group (13-18 years) compared to other age groups, namely 72.3%
and 82.5%. Ministry of Agriculture, the Republic of Indonesia is targeting to increase food diversification, especially in
increasing consumption patterns of tubers by reducing consumption of grains, as well as increasing consumption of
animal, plant, vegetable and fruit side dishes in order to fulfil nutritional needs for quality and type of food (Kementrian
Pertanian RI, 2021).

Another effort to maintain and achieve optimal nutritional status is through routine body weight monitoring.
Monitoring body weight can describe the level of nutritional adequacy of the individual, whether enough, deficiency or
excess nutrition (Kemenkes RI, 2014). In addition, research which had been conducted by Rahmadhani's (2017) stated
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that weight monitoring influences the nutritional status of students in the nutrition study program at the University of
Indonesia.

STIKes Mitra Keluarga students are prospective health workers who have an active role in promoting health.
Previous research shows that there are still many STIKes Mitra Keluarga students who have more nutritional problems.
Furthermore, research which had been conducted by Sagala (2020) showed that as many as 34.8% of STIKes Mitra
Keluarga Bekasi City students are categorized as overnutrition. As many as 37% of students who are categorized as
overnutrition have bad eating patterns. Moreover, research which had been conducted by Noerfitri, Tivanny and Rizky
(2021) showed that as many as 40% of STIKes Mitra Keluarga students are categorized as overnutrition and have low
vegetable and fruit intake. Based on the description above, this study aims to analyze the relationship between dietary
diversity and body weight monitoring with the incidence of overnutrition in STIKes Mitra Keluarga students.

Methods

This study used quantitative methods with a cross-sectional design. This study has independent and dependent
variables. Dietary diversity and body weight monitoring are independent variables, while the incidence of overnutrition
is the dependent variable. This study was conducted in March 2023. This research took place at STIKes Mitra Keluarga,
East Bekasi District, Bekasi City, Indonesia. The target populations for this study were all STIKes Mitra Keluarga
students, while the reachable populations were active students at STIKes Mitra Keluarga. In addition, the sampling
technique used consecutive sampling. Exclusion criteria in this study were students who were on a fixed diet and had
poor nutritional status (body mass index <18.5 kg/m2). Based on the calculation of the minimum sample size by using
the different proportion test formula (Lemeshow et al., 1990), a minimum sample size of 62 subjects was obtained.
Meanwhile, the total samples in this study were 69 STIKes Mitra Keluarga students.

Dietary diversity was analyzed with an Individual Dietary Diversity Score (IDDS). Dietary Diversity data was
obtained from 2x24 hour (weekend and weekday) food recall interviews. Then, it was input by using the Individual
Dietary Diversity Score form (IDDS). IDDS classified five food groups, including staple foods, animal side dishes,
plant side dishes, vegetables and fruits. Each food group gets a score of 1 if it consumes more than equal to 10 grams,
and it is given a score of 0 if it consumes less than 10 grams (Felinda, 2021 & Mahmudiono, 2020). DDS is categorized
into two categories: Low (if IDDS score <4 food group) and High (IDDS score > four food group). In addition, an
analysis of the average nutritional adequacy of respondents was conducted by using the NutriSurvey software.

Body weight monitoring data was obtained from filling out questionnaires by respondents in the form of the habit
of weighing regularly every month. The results of measuring body weight monitoring are in 2 categories, namely Not
Routine (if you do not weigh yourself every month) and Routine (if you regularly weigh yourself at least 1x/month)
(Kemenkes RI, 2014). Overnutrition data was obtained based on measurements of Body Mass Index (body weight in kg
divided by height in m2) for students aged 18 years are classified as overnutrition if the results of BMI/Age > 1 SD,
while those aged > 18 years are classified as overweight if the results of BMI > 25.0 kg/m2 (Kemenkes RI, 2014). The
results of measuring the incidence of excess nutrition are in two categories, namely, Yes and No.

The analysis conducted included univariate and bivariate analysis. The statistical test used was the Chi-Square test
in order to determine the difference in proportions and the relationship between the independent and dependent
variables. The ethics component of this study was submitted to the Research Ethics Commission Muhammadiyah
University Prof. Dr. Hamka with Research Ethics Approval number 03/23.03/22347.

Results and Discussions

Respondents Characteristics

Table 1. shows that the highest number of research respondents aged 20 years old (37%), all respondents are
female (100%), the majority of respondents live at home (98.6%), most of the respondents are nutrition students
(52.2%), the total of overnutrition in the study respondents are 34.8% (overweight is 13.1% and obesity is 21.7%), the
dietary diversity is low by 63.8% and non-routine weight monitoring is 47.8%.
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Table 1. Distribution of Respondents based on Respondent Characteristics

No Variable Frequency (n) Percentage (%)
1. Age (year):

18 2 29

19 20 29

20 26 37

21 16 23,2

22 3 43

23 2 2,9
2. Gender:

Female 69 100
3. Place to live:

Boarding house 1 14

Home 68 98,6
4. Study Program:

Nutrition 36 52,2

Medical Laboratory Technology 11 15,7

Pharmacy 14 20,3

Nursing+Ners 8 11,6
5. Nutritional Status:

Overweight 9 13,1

Obesity 15 21,7

Normal 45 65,2
6. Dietary Diversity Score:

Low 44 63,8

High 25 36,2
7. Body Weight Monitoring:

Non routine 33 47,8

Routine 36 52,2

Total (N) 69 100

The incidence of overnutrition in this study reaches 34.8%, with the proportion of overweight at 13.1% and
obesity at 21.7%. This study is in line with research conducted by Sagala (2020), which shows that 34.8% of STIKes
Mitra Keluarga students experience overnutrition. Furthermore, research conducted by Noerfitri et al. (2021) showed
that as many as 40% of STIKes Mitra Keluarga students experience overnutrition. Factors contributing to nutritional
problems in college students include inadequate nutritional intake, poor diet, low food quality, and lack of physical
activity. It can be caused by students' busy schedules, stress, and . not having enough time to cook for themselves

(Permana et al., 2020).

Dietary Diversity

Based on Table 2., the results of the number of food groups of DDS instrument which are consumed the least by
respondents are the fruit group, only 23.2% of respondents, followed by 36.2% of respondents who consume plant side

dishes.

Table 2. Distribution of Respondents Based on Food Group Consumed

No. Food Group

Frequency (n)

Percentage (%)

Staple foods (carb)
Animal side dishes
Plant side dishes
Vegetables

Fruits

arwnE

69
68
25
45
16

100
98.6
36.2
65.2
23.2
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Figure 1. Percentage of Staple Foods Most Consumed by Respondents
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Figure 2. Percentage of Animal Side Dished Most Consumed by Respondents
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Figure 3. Percentage of Plant Side Dished Most Consumed by Respondents
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Figure 4. Percentage of Vegetables Most Consumed by Respondents
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Figure 5. Percentage of Fruits Most Consumed by Respondents

The list of food types based on food groups consumed by respondents based on 2x24 hours food recall analysis is
shown in Figures 1, 2, 3, 4, and 5. It is known that the staple food groups most consumed by respondents are rice and
noodles, the most consumed animal side dishes are chicken meat and chicken eggs, the most consumed plant side dishes
are tempeh and tofu, the most consumed vegetable group are carrots and mustard greens. The most consumed fruit
groups are oranges and bananas.

Nutrition Intake
Table 3. Average Intake of Macronutrients in Respondents
Nutrition Intake?

No. Nutrition Intake? RDA"
Weekday Weekend Average
1. Energy 1375 (61.1%) 1607 (71.4%) 1491 (66.3%) 2250
2. Carbs 177 (49.1%) 205 (57%) 191 (53%) 360
3. Protein 52 (86%) 55 (91.6%) 53 (88%) 60
4. Fat 51 (78.5%) 63 (97%) 57 (87.7%) 65
Description:

dunit= Energy (kcal), Carbs (gram), protein (gram), fat (gram)
RDA for the age 19-29 years for women (Republic of Indonesia’s Ministry of Health, 2019)

Table 3. shows that nutritional intake on college days (weekdays) is lower than on weekends. The average energy
intake of respondents is lower than the recommended RDA for the age group of women, which is 2250 kcal. The
average of all macronutrients (carbohydrates, protein, fat) consumed by the respondents is below the RDA.
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Body Weight Monitoring

Table 4. Distribution of Respondents by Frequency of Body Weight Monitoring in a Month

Body weight Frequency(n) Percentage
monitoring/month (%)
Never 33 47.8
One time 13 18.8
Two times 10 145
Three times or more 13 18.8
Total 69 100 %

Table 4. shows that the frequency of body weighing in a month in respondents is one time and three times or more
each by 18.8%.

Relationship between Dietary Diversity and the Incidence of Overnutrition

Table 5 shows the results of the proportion of respondents who are included in overnutrition in respondents
with a low dietary diversity score, namely 43.2%. Moreover, the chi-square test shows the value of p = 0.052 (p> 0.05).
It can be concluded that there is no significant relationship between dietary diversity and the incidence of overnutrition

in STIKes Mitra Keluarga students.

Table 5. Analysis of the Relationship between Dietary Diversity and the Incidence of Overnutrition

Dietary Overnutrition Total (N) p-value*
Diversity Yes No

n % n % n %
Low 19 432 25 56.8 44 100 0.052
High 5 20 20 80 25 100

N =69 (*The data was significant if p-value <0,05)

This study used DDS based on five food groups consisting of staple foods, side dishes of animals, plants,
vegetables, and fruits. The diversity of food consumption is in the less category if you consume <4 food groups. The
proportion of respondents with less diversity in food consumption is 43.2%. Many respondents consume less or do not
consume the plant side dishes, vegetables, and fruits, marked by the lower percentage of respondents who consume
plant side dishes, vegetables, and fruits. It is in line with research conducted by Fitriyani's research (2017), which shows
that respondents with overnutrition status tend to score less diversity in food consumption, as well as lower vegetable
and fruit intake. Consuming less fiber from vegetables and fruits can risk nutritional problems such as overnutrition and
obesity in adolescents and young adults. Consumption of adequate amounts of vegetables and fruits can reduce the risk
of obesity and non-communicable diseases such as diabetes, metabolic syndrome, and heart disease (Singh et al., 2019).

In the difference in nutritional intake of respondents on college days and weekends, respondents' energy intake
and macronutrients on weekends tend to be higher than on weekdays. It is presumably because the respondents skip
meals during a busy class schedule, and it may affect the amount of nutritional intake. It is in line with research
conducted by Lestari (2017) that students tend to skip meals due to busy schedules, so nutritional intake on college days
is lower than on weekends, and consumption of vegetables and fruit is very low.

The results of the statistical test analysis show that there is no significant relationship between dietary diversity
and the incidence of overnutrition. However, the proportion of nutritional events tends to be smaller in the group of
respondents with good food consumption diversity. These results align with research conducted by Swamilaksita &
Sa'pang (2017) and Melani (2016), which stated that there is no relationship between diversity in food consumption and
the nutritional status of obesity in adolescents. It is presumably because the respondents consumed a lot of high-calorie
foods, so even though the diversity of food consumption is good, their calorie intake exceeds nutritional needs, which
leads to overnutrition. An individual consumes excess intake and lacks physical activity in the long term, so there will
be a risk of overnutrition (Praditasari & Sri, 2018).
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The analysis showed that the low food consumption diversity group in the normal nutritional status group was
more than the overnutrition group at 56.8%. Therefore, respondents with normal nutritional status also needed a better
food consumption diversity score. Based on the analysis results and linkages with previous research, the incidence of
overnutrition is not only influenced by the diversity of food groups consumed, but the multifactorial causes of the
incidence of overnutrition also influence it. The causes of overnutrition can be influenced by various factors, including
energy imbalances and poor eating patterns, poor sleep patterns, stress, and lack of physical activity (Amrynia &
Prameswari, 2022). In addition, dietary diversity needs to pay attention to food with balanced proportions; the amount is
not excessive, and it is consumed regularly (Kemenkes RI, 2014).

Relationship of Body Weight Monitoring and the Incidence of Overnutrition

Table 6. shows that the proportion of respondents who are included in overnutrition are respondents in the
group who do not routinely monitor body weight, namely 51.5%. Furthermore, the statistical test results show the p-
value = 0.005 (p <0.05). Therefore, it is concluded that there is a significant relationship between monitoring body
weight and the incidence of overweight in respondents. The Odds Ratio (OR) test results are known to be 4.4. It shows
that respondents who do not monitor their weight routinely have a 4.4 times greater risk of experiencing overnutrition
compared to respondents who monitor their weight routinely at least once a month.

Table 6. Analysis of the Relationship of Body Weight Monitoring and the Incidence of Overnutrition

No. Body Weight Monitoring Overnutrition Total Odds Ratio p-value
Yes No (95% CI)
n % n % n %
1.~ Non routine 17 515 16 485 33 100 4402(1508- .
2. Routine 7 194 29 806 36 100 12.847) '

Regular weight monitoring is one of the four pillars of balanced nutrition. Monitoring body weight is an effort
to maintain normal weight (Kemenkes RI, 2014). In this study, routine weight monitoring is associated with the
incidence of overnutrition. Based on the study results, it is known that most respondents have implemented routine
weight monitoring, which is characterized by the proportion of respondents who weigh at least once a month as much as
52.2%. The results show that the proportion of respondents who do not weigh themselves regularly and are categorized
as overnutrition is 51%. Based on the results of the statistical test analysis, it shows that there is a significant
relationship between monitoring body weight and the incidence of overnutrition. Respondents who do not routinely
monitor their weight have a 4.4 times greater risk of experiencing overnutrition compared to respondents who monitor
their weight regularly.

These results are in line with research which had been conducted by Rahmadhani (2017) that there is a
relationship between routine weight monitoring and nutritional status in college students. Students who do not monitor
their weight have a 2.4 times greater risk of experiencing overnutrition. Monitoring body weight independently and
routinely is a strategy for weight management in individuals with obesity (Carpenter et al., 2022). In addition, routine
monitoring of body weight can provide information on weight deviations that may be experienced by individuals so that
it can be useful in weight management (Kemenkes RI, 2014).

Conclusions

STIKes Mitra Keluarga students in this study experience 34.8% of overnutrition, 63.8% of low dietary diversity,
and 47.8% of non-routine weight monitoring. There is no significant relationship between dietary diversity and the
incidence of overnutrition in STIKes Mitra Keluarga students. However, there is a significant relationship between body
weight monitoring and the incidence of overnutrition in STIKes Mitra Keluarga students. Students who do not routinely
monitor their weight have a 4.4 times greater risk of experiencing overnutrition compared to students who regularly
monitor their weight.
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It is expected that future researchers will examine the factors of overnutrition that are not present in this study in
more depth. There are research limitations in this study, namely that there is no data on the history of respondents’
conditions before the study, such as a family history of obesity and a history of obesity since childhood. In addition,
there are areas for improvement of the food recall instrument that cannot describe the eating habits of individuals in the
long term. Meanwhile, one of the factors affecting overnutrition status is long-term eating habits. Is there any limitation
of the study? It may help to be added as a messages to future studies.
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