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Introduction

Indonesia is currently experiencing double
Barden. On one side of the problem of malnutrition
which has not been resolved, on the other hand, there is
an overnutrition problem. The WHO states that obesity
is a global epidemic and is a health problem that must
be addressed immediately addressed. Globally, the
prevalence of overnutrition in adults has an increase
of 27.5% between 1980 and 2013, whereas in children,
the increase was much greater at 47.1% [1]. Riskesdas
2018 data showed that 25.7% of adolescents aged
13-15 years and 26.9% aged 16-18 years with short
and very short nutritional status. In addition, there are
8.7% of adolescents aged 13-15 years and 8.1% of
adolescents aged 16—18 years with very thin conditions.
While nutritional status based on BMI/U, the prevalence
of underweight is 135% and the prevalence of obesity

is 20.7% [2].

Adolescents are one of the groups that are
vulnerable to nutrition. They have a lot activities but

Abstract

BACKGROUND: Adolescence is a period of growth and development. So that adolescents must get a balanced
intake of nutrients and in accordance with the needs to achieve optimal growth and development. Balance of intake
with development can cause nutritional problems.

AIM: The purpose of this study was to determine the relationship between energy intake, protein, carbohydrates, and
physical activity with the nutritional status of adolescents.

METHODS: This study used an analytical survey method with a cross-sectional approach. The sample is 115
respondents. The sampling technique is using simple random sampling. Research variables include energy intake,
protein, carbohydrates, physical activity, and nutritional status. Data were collected using a questionnaire, form
recall, PAL, and nutritional status using anthropometric measurements.

RESULTS: The results of the study using the Chi-square test showed that the intake of energy (p = 0.179 protein
(p =0.529), carbohydrates (p =0.081), and physical activity (0.065). This shows that there is no significant relationship
between energy intake, protein, carbohydrates, and physical activity with the nutritional status of adolescents at
SMPN Bulango Selatan and SMPN Tapa in Bone Bolango Regency.

CONCLUSION: Teenagers are expected to get used to consumption patterns according to the balanced nutrition
guidelines. In addition, the role of parents is also needed to pay attention to the food consumed by members’ food
intake family at home, especially teenagers, so that optimal nutritional status is achieved.

the consumption of food is not controlled. Imbalance
between foods consumed with the needs of adolescents
will cause problems under nutrition or over nutrition
problems [3]. Teenagers need food adequate not only
in terms of quantity but also in terms of quality [4].
Nutritional status is needed for adolescents to support
their growth and development. Optimal nutritional
status will create healthy and productive adolescents.
Nutritional status is a state of health of a person’s body
caused by consumption, absorption, and use of food
nutrients. According to the Almatsier nutritional status,
a person’s nutritional status can be measured and
assessed to determine whether his nutritional status is
classified as normal or abnormal [5].

A good diet if it meets a balanced nutritional
pattern, that is, if the nutrients are adequate in
accordance with the needs of the body obtained
through daily food, namely, a balanced source of
nutrition grouped in energy sources, sources of building
blocks, and sources of regulatory substances [6].
Teenagers are experiencing physical growth quickly, so
that sufficient energy intake is needed [7]. Adolescents
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who experience weight loss due to lack of energy intake
in the long-term, on the contrary, excess energy intake
will result in obesity [8]. In addition to energy intake,
protein is also necessary for youth. Protein is a macro
mineral that is needed for humans which serves as
a source of energy, body building substances, and
regulatory substances in the body [8]. Health problems
and underconsumption eating will cause disturbances
in metabolic processes that will cause an infectious
disease, depression, anemia, and easily tired so that
cause unproductive. However, if you eat too much, and
not balanced with physical activity, obesity will occur.

In Indonesia and especially in Gorontalo
Province, the nutritional status of adolescents is still
a major concern problem. Based on the results of
the previous studies, it is known that there are 7.0%
of adolescents with underweight nutritional status
and 24.0% adolescents with obese status [9]. Results
Riskesdas 2018 in Gorontalo Province showed that
there were 13.5% of the very short group and 27.7% of
the short group. The nutritional status based on the index
body mass according to age showed a thin prevalence
of 2.1% [10]. Based on data from the city health office,
which was carried out in all districts/cities Gorontalo
Province in 2018, shows the prevalence of obesity
in the population adults (15 years and over), namely,
Gorontalo Regency 30.9%, Gorontalo City 36.7%, Bone
Bolango Regency 21.6%, Boalemo Regency 18.6%,
Pohuwato Regency 14.7% [9]. Analysis of factors
related to nutritional status in children, adolescents are
very important to do because nutritional status is a very
important thing and must be known by each individual
to be able to anticipate and prevent the occurrence of
undernutrition and overnutrition [3].

Many factors affect the nutritional status of
adolescents, either directly or indirectly. The direct
causative factors consist of food intake and infectious
diseases. While the indirect causal factors consist
of physical activity, individual factors (age, gender,
and adolescent knowledge), family factors (parental
education and income), school environment and
peers, and mass media, as well as intake of nutritious
food [6]. Nutritious food is if it contains sufficient food
substances in quantity and quality according to the
needs of the body. Food consumed every day can
be divided into several groups, namely, protein, fat,
carbohydrates, vitamins, minerals, water and oxygen,
and fiber foods. Sources of energy in foodstuffs can be
obtained from macronutrients, namely, carbohydrates,
fats, and proteins [11]. The results of Riskesdas 2010
show that the average energy consumption adequacy
of the population aged 13-15 years (pre-adolescent
age) is 54.5%, consuming energy below the minimum
requirement and those consuming protein below
the minimum requirement are 38.1%. The average
energy consumption adequacy of adolescents aged
16-18 years is 54.5% [12]. The results of the previous
studies showed that there was a relationship between

energy and protein intake with nutritional status [6].
Likewise with the results of other studies, there is a
significant relationship between energy intake and
nutritional status [13]. However, this result is different
from Mustika’s research that there is no relationship
between energy intake and nutritional status [14].
Likewise, research conducted by Nurwulan et al.
that there is no relationship between energy, protein,
and carbohydrate intake with nutritional status [15].
Another study conducted by Khairunnisah stated
that there was no significant relationship between
energy intake and nutritional status of adolescents
at Madrasah Aliyah Annajah Petukangan, South
Jakarta [16].

Another factor that affects nutritional status is
physical activity. Based on Riskedas 2013, it is known
that the proportion of physical activity is classified as
less active in general is 26.1%. As many as, 44.2%
of the people in DKI Jakarta are classified as less
active [17]. Physical activity should be done regularly 3
or more times a week with moderate-to-moderate levels
of exercise heavy. Physical activity should be done at
least 30 min every day [18]. Based on Aini’s research,
it is known that there is a relationship between physical
activity and physical activity the risk of the occurrence
of nutritional status in adolescents [19]. Same with
results, other studies have shown a relationship
between physical activity and physical status nutrition,
where the lower the physical activity, the greater the
risk of over nutrition [20]. The results of the research by
Hendra et al., show that physical activity plays a role in
the incidence of overweight (obesity) status [21].

This study is not in line with that of Ramadhani
et al. that physical activity not associated with excess
nutritional status [22]. The purpose of this study was
to determine the relationship between energy intake,
protein, carbohydrates, and physical activity with
adolescent nutritional status.

This research is an independent study and
there is also no potential conflict of interest in the
research.

Research Methods

Research design

The type of research conducted is analytic
observational using a “cross-sectional study” design,
which is a research design to see the relationship
between independent variables which include:
Carbohydrate protein energy intake and physical
activity, the dependent variable, namely, nutritional
status. The research was carried out in April 2021.
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Data sources

The primary data were obtained directly from
the subject. Nutritional status data were calculated by
measuring weight using a digital scale and measuring
height using a microtoise with an accuracy of 0.1 cm.

Research targets

The population in this study were students
at SMPN Tapa and SMPN Bulango Selatan, students
of Class VIl and Class VIII. The sampling technique
used in this study was simple random sampling. The
total population in SMPN Tapa is 426 people and
SMPN Bulango Selatan is 76 people, so the total
population in this study is 502 people. Determination
of the sample using the sample calculation formula
until the total number of research samples is 262.
However, due to the COVID-19 pandemic, not all
schools conduct face-to-face learning. So that
the research was partly carried out by distributing
questionnaires directly and partly being done online
using the WhatsApp grub application and Google
Form. This causes that many respondents do not
answer, or answers are not perfect and do not meet
the requirements. So that the answers that meet
the requirements are only 115 samples. The answer
that meets the requirements is if all the answers are
filled in completely. Meanwhile, if the answers are
not filled, all will be aborted. Sampling using simple
random sampling. The type of data used is primary
data obtained directly from the subject.

Development of instruments and data
collection techniques

The nutritional status of adolescents was
determined using the anthropometric index of body
mass index according to age (BMI/U), categorized as
normal nutritional status if z-score -2 SD to + 1 SD
and abnormal nutritional status if z-score > + 1 SD
(Ministry of Health, 2011). Data on energy, protein,
and carbohydrate intake were obtained using the 24-h
Form Reccal method. Data were obtained through
a 2 x 24 h recall questionnaire method, which is to
measure individual or family food habits so that there is
a picture of a person’s eating patterns. It is categorized
as sufficient intake if the total intake is 80—110% RDA,
categorized as insufficient if the total intake is 80%
RDA and categorized as more if the total intake is >
110% RDA. Physical activity was calculated using
PAL, which is the amount of energy expended (kcal)
per kilogram of body weight in 24 h. Physical activity
data were obtained by the researcher interviewing the
respondents directly using a questionnaire that was
filled out by the researcher himself. Then, to find out the
objective criteria for physical activity, a score is given
based on PAR (Physical Activity Ratio) then averaged

and divided by 24 h and the final value is PAL (Physical
Activity Level). Categorized as very light activity if PAF
value < 1.9, light activity if PAL 1.4—1.69, moderate
activity if PAL 1.7-1.99, and heavy activity if PAL > 1.99
(FAO, 2001). The physical activity form was given to
respondents to find out the activities carried out for 24 h
starting from waking up to going to bed.

Data analysis techniques data

Analysis was univariate and bivariate. This
research has received approval from the Chandra
Brahmanda Lentera Research Ethics Commission with
certificate No. 003/23/IV/EC/KEP/UNIK/2021.

Research Results

Characteristics of research subjects

The description of the characteristics of
the respondents is shown in Table 1. The most of
the adolescent respondents were women with 86
respondents (74.8%), the most age category was
at the age of 13 years with a total of 43 respondents
(37.4%), the measurement of nutritional status was
based on body mass index. According to the age, there
are 47 respondents with abnormal status (40.9%). This
abnormal nutritional status consists of more nutritional
status and less nutritional status. Adequate energy
intake was 59 respondents (51.3%), more protein intake
was 61 respondents (53.0%), carbohydrate intake was
less by 63 respondents (54.8%), and very light physical
activity was 52 respondents (45. 2%).

Table 1: Distribution of respondents

Characteristic n (%)
Gender

Male 29 (25.2)

Female 86 (74.8)
Age

12 39 (33.9)

13 43 (37.4)

14 27 (23.4)

15 6(5.2)
School

SMP 1 Tapa 81(70.4)

SMP 1 Bulango 34 (29.6)
Status gizi IMT/U

Normal 68 (59.1)

Not normal 47 (40.9)
Energy intake

Less 50 (43.1)

Enough 59 (51.3)

More 6(5.2)
Protein intake

Less 8(7.0)

Enough 46 (40.0)

More 61 (53.0)
Carbohydrate intake

Less 63 (54.8)

Enough 39 (33.9)

More 13 (11.3)
Aktifitas fisik

Very light 31(27.0)

Light 52 (45.2)

Moderate 28 (24.3)

Heavy 4(3.5)
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Relationship between diet and physical
activity with nutrition status

Analysis of the relationship between energy
intake, nutrients, and physical activity with nutritional
status is shown in Table 2. Energy intake is 32.0%
less, protein intake is less 50.0%, and carbohydrate
intake less 31.7% with abnormal nutritional status
while physical activity very while 8.7% and 17.14% mild
abnormal nutritional status.

Table 2: Analysis of the relationship of energy intake, nutrients,
and physical activity with nutritional status in adolescents

Nutritional status

Variable Normal Not normal Total p value
n % n % n %
Intake energy
Less 34 68.0 16 32.0 50 100 0.179
Enough 30 50.8 29 252 59 100
More 4 66.7 2 33.3 6 100
Protein intake
Less 4 50.0 4 50.0 8 100 0.529
Enough 30 65.2 16 34.8 46 100
More 34 55.7 27 443 61 100
Carbohydrate Intake
Less 43 68.3 20 31.7 63 100 0.081
Enough 18 46.2 21 53.8 39 100
More 7 53.8 6 46.2 13 100
Physical activity
Very Light 21 18.3 10 8.7 31 100 0.065
Light 32 27.8 20 17.4 52 100
Currently 15 13.0 13 1.3 28 100
Heavy 0 0 4 35 4 100
Total 115

Energy intake and nutritional status

The results of the study — there was no
relationship between energy intake and nutritional
status of adolescents at SMPN Bulango Selatan and
SMPN Tapa in Kabupaten Bone Bolango. Energy is
one of the products of carbohydrate, protein, and fat
metabolism [23]. The results of the analysis showed
that there was no relationship between energy intake
and nutritional status at SMPN Bone Bolango Regency.
This is in line with the results of the previous studies
that there is no relationship between energy intake and
nutritional status [14], [16].

However, this study differs from the results of
the previous studies, that there is a relationship between
nutritional status and energy intake [6], [13], [24]. Food
consumption in this study does not directly reflect
the overall picture of the present nutritional status.
Some respondents have insufficient energy intake, but
normal nutritional status, on the other hand, there are
also respondents whose energy intake is sufficient, but
nutritional status is not normal. Respondents with normal
nutritional status do not necessarily have sufficient
energy intake to meet the daily needs of their bodies.
Respondents who have a high energy intake will have
a risk of experiencing excess nutrition, because the
remaining energy that does not come out will be stored
in the form of fat. Those who have good nutritional
status are also at risk of experiencing a decrease in
nutritional status if they do not pay attention to their food
consumption. Energy intake cannot directly change a
person’s nutritional status, but the changes will be felt if

you do not pay attention to intake for a long time [25]. The
level of energy intake is different, causing the nutritional
status will also be different. However, energy intake is not
the main factor affecting nutritional status. According to
Peltzer and Pengpid, several factors that influence body
weight in adolescents are dietary behavior, psychosocial
behavior, and wrong perceptions of nutrition [26].

Protein intake and nutritional status

The results of the study using the test Chi-
square showed that there was no relationship between
energy intake and the nutritional status of adolescents
at SMPN Bulango Selatan and SMPN Tapa in
Kabupaten Bone Bolango. Protein is closely related to
life processes, so protein is a very important nutrient.
Protein adequacy is influenced by body weight, age,
and protein quality in every food consumed [23]. Based
on the results of the study, there was no relationship
between protein intake and nutritional status at SMPN
Bone Bolango Regency. This is in line with the results
of the previous studies which showed that there was
no relationship between protein intake and adolescent
nutritional status [27], [28]. Result recalls on the 1 x
24 h, many respondents consume white rice, fish, tofu,
and fried foods. This causes protein intake to exceed
the recommended RDA. Some respondents have also
consumed adequate protein intake and have normal
nutritional status. However, there are also those who
have sufficient protein intake but their nutritional status
is not normal. This is because protein intake is not the
only one that affects nutritional status. Many factors
affect nutritional status including physical conditions,
infection, and stress [30]. Even though protein is
fulfilled, if other nutritional intakes are not met, it will
still result in abnormal nutritional status. Adolescents,
who have normal nutritional status with more protein
intake, do not necessarily have a good food selection
pattern. Adolescents need to maintain their nutritional
status to be in optimal condition. Living conditions
experiencing stress will affect eating behavior which
has an impact on nutritional status [31]. This is because
adolescence is a transition period from children to
adults. Psychologically, adolescents are prone to stress
(life pressures). Stress also causes eating disorders,
either decreased or increased appetite [32]. Under
conditions of stress, there is an increase in intake of
energy, fat, carbohydrates, and carbohydrates protein
that cause changes in nutritional status [33].

Carbohydrate intake with nutritional status

The results of further research using the test
Chi-square showed that there was no relationship
between carbohydrate intake and the nutritional status of
adolescents at SMPN Bulango Selatan and SMPN Tapa
in Kabupaten Bone Bolango. Carbohydrate adequacy
was influenced by several factors, including age, weight,
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and physical activity. Carbohydrates are one of the
macro substances needed by the body. Carbohydrates
are digested by the body to produce glucose, energy,
and dietary fiber [23]. Based on the results of the
analysis showed that there was no relationship between
carbohydrate intake and nutritional status. This study is
in line with the previous one that there is no relationship
between carbohydrate intake and nutritional status
[34]. This is because even though carbohydrates are
met, if other nutritional intakes are not met, it will still
result in abnormal nutritional status. However, this
is not in line with the previous research which stated
that there was a relationship between carbohydrate
intake and nutritional status [13]. Result recalls on the
1 x 24 h, it was found that the respondents consumed
less fruit, vegetables, tubers, and nuts, resulting
in less carbohydrate intake and not in accordance
with the recommended RDA. Respondents with less
carbohydrate intake, but have normal nutritional status,
do not necessarily have good nutritional intake. This is
because the intake only contains carbohydrates but lacks
vitamins and minerals, causing an imbalance between
carbohydrates and the nutrients needed. Normal
nutritional status is not only filled with one type of food,
but there must be a variety of foods. Health problems
and lack of food consumption will cause disturbances
in the body’s metabolic processes resulting in infectious
diseases [35]. Nutritional problems in adolescents need
attention because they will affect the period of growth
and development that will have an impact on adults [36].

Physical activity with nutritional status

The results showed that there was no
relationship between physical activity and nutritional
status of adolescents at South Bulango Junior High
School and Tapa Junior High School in Bone Bolango
Regency. One of the factors that influence the nutritional
status of adolescents is physical activity. Physical
activity is the movement of every limb in a person. This
activity is important to maintain a healthier physical,
mental, and quality of life. Lack of physical activity is
a major risk factor for death [37]. A lifestyle that does
not do physical activity will affect the physical condition.
Increased busyness causes that individuals do not
have the time to exercise, and one factor causes of
overweight that is lack of physical activity [26], [38].

Physical activity in this study was carried out
by measuring the classification of Physical Activity
Level (PAL) based on the 2014 Food and Agriculture
Organization (FAQ) standards. PAL is the amount
of energy expended (kcal) per kilogram of body
weight in 24 h. The results showed that there was no
relationship between physical activity and nutritional
status. This is in line with the previous research
that physical activity has no significant relationship
with nutritional status [22], [39], [40]. However, this
is different from several other studies that there is

a strong relationship between physical activity and
waist circumference [41], [42]. Although the results of
the study show that there is no relationship between
physical activity and nutritional status, it was found that
respondents do very light and light activities but have
abnormal nutritional status. On the other hand, there are
also respondents who do moderate activities also have
abnormal nutritional status. The results of the research
in the field revealed that many respondents had a PAL
value of 1.40-1.69, meaning a low-intensity lifestyle
and light activity. The activities that many teenagers do
include watching, playing games, sleeping, eating, and
bathing. Based on the results of interviews, respondents
spend a lot of time with light activities, as well as in
carrying out activities outside a lot of using motorized
vehicles rather than walking. This sedentary lifestyle
increases along with the decrease in physical activity in
adolescents [43]. However, even though physical activity
is sufficient, if food intake is not controlled properly, it will
result in abnormal nutritional status. Nutritional status
is not only influenced by physical activity, but is also
influenced by several factors, such as age, occupation,
smoking status, and stress levels [44]. According to
Hendra, heredity also plays a role in the occurrence
of nutritional status [21]. Adolescents who have more
or less nutritional status tend to have parents with the
same nutritional status as their children.

Weaknesses in this study — The COVID-19
pandemic has caused not all schools to conduct face-
to-face learning. So that the research was partly done
by distributing questionnaires directly and partly being
done online using the WhatsApp group application.
This makes it difficult to control respondents’ answers.
In addition, the number of samples was reduced from
262 to only 115 samples. Hence, this also affects the
results of the study.

Conclusion

Based on the results of the study, there
are no relationship between energy intake, protein
intake, carbohydrate intake, and physical activity with
nutritional status in SMPN Bone Bolango Regency. It
is recommended that people, especially parents, pay
attention to their food intake so that optimal nutritional
status is achieved and improve their daily diet and
balanced with adequate physical activity.
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