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Abstract

Profession teachers with obesity nutritional status encourage
hypertension because they have light physical activity, poor sleep
quality, and high energy-dense, nutrient-poor food (EDNP) intake
caused by potential occupational risks. This study sought to examine
the relationship between physical activity, sleep quality, EDNP intake,
and systolic and diastolic blood pressure. This was a study with a
consecutive sampling design among female teachers aged 35-54 years
in Kudus in March 2022. The total number of respondents with direct
offline interviews was 59. Rank Spearman or Pearson test for bivariate
analysis, followed by the linear regression test for multivariate
analysis. Bivariate tests showed that physical activity (p=0,039) and
EDNP intake (p=0,001) showed a noteworthy correlated with systolic
blood pressure. The relationship between sleep quality (p=0,039) and
EDNP intake (p=0,028) was significant for diastolic blood pressure but
not for systolic blood pressure. The results of the multivariate test
indicated a substantial correlation between physical activity, sleep
quality, and EDNP intake on systolic BP (p=0,001) and diastolic BP
(p=0,006) blood pressure. In conclusion, physical activity, sleep
quality, and EDNP intake were significantly associated with systolic
and diastolic blood pressure.

Keywords: BM], female teacher, lifestyle, systolic and diastolic

Abstrak

Profesi guru dengan status gizi obesitas mendorong terjadinya hipertensi
karena memiliki aktivitas fisik ringan, kualitas tidur buruk, dan asupan
EDNP tinggi yang disebabkan dari potensi risiko pekerjaan. Penelitian
bertujuan untuk menganalisis hubungan aktivitas fisik, kualitas tidur, dan
asupan EDNP terhadap tekanan darah sistolik dan diastolik. Penelitian
menggunakan desain consecutive sampling pada guru wanita berusia 35-
54 tahun di Kudus pada bulan maret 2022. Sebanyak 59 responden
diwawancara langsung secara luring. Analisis bivariat menggunakan uji
Pearson ataupun Rank Spearman, dilanjutkan multivariat menggunakan
uji regresi linier. Uji bivariat menunjukkan bahwa aktivitas fisik
(p=0,039), asupan EDNP (p=0,001) memiliki hubungan signifikan
terhadap tekanan darah sistolik, tetapi tidak dengan diastolik. Terdapat
hubungan signifikan kualitas tidur (p=0,039), asupan EDNP (p=0,028)
terhadap tekanan darah diastolik, tetapi tidak dengan sistolik. Uji
multivariat menunjukkan hubungan signifikan antara aktivitas fisik,
kualitas tidur, dan asupan EDNP terhadap tekanan darah sistolik
(p=0,001) maupun diastolik (p=0,006). Kesimpulan ini adalah aktivitas
fisik, kualitas tidur, serta asupan EDNP memiliki hubungan signifikan
terhadap tekanan darah sistolik maupun diastolik.

Kata Kunci: Guru wanita, sistolik dan diastolik, pola hidup

Aceh. Nutri. J. 2024;9(1)

https://ejournal.poltekkesaceh.ac.id/index.php/an/article /view /967



https://ejournal.poltekkesaceh.ac.id/index.php/an/article/view/967
mailto:ninalesti79@gmail.com
mailto:animargawati@gmail.com
mailto:choirun.nissa@live.undip.ac.id
mailto:d.nurafifah.dna@gmail.com
mailto:syauqy@fk.undip.ac.id
mailto:c.rysa49@gmail.com
mailto:animargawati@gmail.com

Aceh. Nutri. J]. Vol:9,No: 1, 2024

| 169

Introduction

Obesity is an abnormal or excess fat tissue
formation that raises health hazards (Piche &
Despres, 2020). Research related to obesity in
adults found that a BMI of the Asia Pacific
classification = 25 kg/m?2 was closely associated
with the incidence of hypertension by 2,21 times
(Das et al., 2022). An obese woman over 18
years of age was chosen as the first step in the
early detection of hypertension risk (Hutagaol &
Malinti, 2020). Obesity is an important marker
for immediate blood pressure monitoring (Lund
et al, 2020). Hypertension, as a silent Killer,
contributes to complications of vascular disease,
stroke, and premature death in obese female
subjects (Campbell et al.,, 2020; Campbell et al.,
2022). Hypertension in obese subjects is caused
by increased cardiac output (Adam, 2019;
Rizona et al., 2020).

Hypertension is associated with increased
systolic blood pressure = 140 mmHg and
diastolic blood pressure = 90 mmHg on repeated
examinations  (Chuang & Liu, 2023).
Hypertension in obese subjects is affected by a
variety of factors including food consumption,
sleep quality, and physical exercise (Sejbuk et al,,
2022). Based on studies conducted on adult
female participants, the frequency of obesity and
hypertension was 54,1% based on the Asia
Pacific cut-off (Nurdiantami et al, 2018). The
Asia-Pacific cut-off was selected because the
obesity BMI is closer to the normal value,
making a person more aware of efforts to
improve nutritional status (Dai et al., 2020).

Based on the results of the Based Health
Research (Riskesdas) 2018, Central Java
Province is one of the provinces in Indonesia
with a hypertension prevalence of 34,1% and an
obesity prevalence of 21,8%, the incidence of
hypertension in obese subjects may be relatively
high. In 2018, the prevalence of obesity in adult
women was 28,69% which was included in the
top 10 districts in Central Java, and the
prevalence of hypertension was 34,82%
(Balitbangkes RI, 2018).

Hypertension can affect all professions,
one of which is a teacher. This condition is
driven by physical activity, sleep quality, and
food intake (Krietsch et al., 2019). Teachers
engage in relatively light physical activity since
they teach while sitting in class (Cruickshank,
2021). Teachers have the potential for poor
sleep quality due to administrative

responsibilities and other factors, such as the
addition of a private night tutoring schedule and
the creation of accumulated grades that reduce
rest time and tend to be not good for body
health. Teachers have the habit of leaving
breakfast because of working hours in the
morning. Teachers also had fewer hours of rest
so that the selection of types of food intake was
easy to find, such as high sodium and energy-
dense and low micronutrient (EDNP) groups.
Consumption of the teacher's daily snacks
provided by the school includes fried foods, and
other energy-dense foods can trigger high blood
pressure. Therefore, the teaching profession is at
a higher risk for hypertension than other
professions (Tindangen et al. 2020; Al Rahmad,
2021). Triggering factors for hypertension
include physical activity.

Physical activity is the current trend of
disease discussion, shifting toward non-
communicable diseases and affecting blood
pressure (Schouw et al., 2020; Nasrulsyah et al.,
2022). Light physical activity causes the heart
muscles in the arterial walls to work harder,
increasing blood pressure (Maskanah et al,
2019). Previous studies on adults have revealed
a connection between physical activity and the
incidence of hypertension. It appears to protect
against the increased risk of hypertension in
women with sleeping difficulties (Duncan et al,,
2021). Of the many physical activity
questionnaires, the researcher chose to use The
Questionnaire of Baecke et al for the
measurement of a Person's Habitual Physical
Activity because it is easy to use and has a test
value with a high r-value 0,54 (Krol-Zielinska et
al,, 2019). The Baecke questionnaire categorizes
work, exercise, and leisure indices to identify the
dimensions that underlie a person's physical
activity habits (Silvaa et al., 2020).

The degree of sleep has an impact on
blood pressure elevation. Poor sleep quality
causes changes in the sympathetic nervous
system, which can be explained by increased
catecholamine release and decreased heart rate
(Martini et al., 2018; Mohani et al, 2018).
Previous research conducted in Brazil has
highlighted the possibility of poor sleep quality
among female elementary school instructors
(Carlaetal.,, 2018).

Food intake affects blood pressure in
obese subjects. Research on adult subjects with
hypertension explains a significant relationship
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between the intake of animal protein, saturated
fat, and sodium and high blood pressure (Bakar
et al.,, 2022). This study focused on energy-dense
foods low in micronutrients, known as energy-
dense nutrient-poor foods (EDNP), which have a
high content of saturated fat, trans fat, sugar,
and high sodium (Gallo et al., 2021; Puspitasari
etal, 2018).

The aim of research related to
incorporating variables of physical activity, sleep
quality, and food intake EDNP on systolic and
diastolic blood pressure as a contributing factor
to hypertension has never been done before. In
addition, the selection of subjects devoted to the
teaching profession of women aged 35-54 with
obesity became the author's interest in this
topic.

Methods

This was an analytical observational study with a
cross-sectional design. The research location is the
Elementary School (SD) in the Mejobo District,
Kudus Regency, Central Java, and was conducted in
March 2022 with direct interviews offline. Ethical
feasibility was obtained from the Medical/Health

Research Bioethics Commission, Faculty of
Medicine, Sultan Agung Islamic University,
Semarang No.73/111/2022 /Commission on

Bioethics. The study was conducted during the
COVID-19 pandemic; therefore, researchers
implemented strict health protocols to minimize
the spread of the Omicron virus (Moises et al,
2022).

The calculation of respondents in this
study is based on previous studies, and the r
value is 0,4 (Abdurrachim et al., 2016). Based
on the above calculations, the sample size
obtained was 53. The sample size was
corrected by adding 10% of the calculated
sample to 59 participants to avoid sample
dropouts (Kaliyadan et al., 2019). Subjects
were selected using a consecutive sampling
technique.

2
| +3

_ za + zf
B {O,SZn 1+7r)/(1-7r)

n =required minimum sample size

Za = The standard normal deviate for a (1,645)
ZB =The standard normal deviate for 8 (1,28)
r = The expected correlation coefficient (0,4)

The screening began by looking at the
inclusion criteria, determining the sex of women
aged 35-54 years with obesity nutritional status
(BMI > 25 kg/m?) in the Mejobo District, Kudus
Regency, and willingness to provide informed
consent. Respondents were present during the
study, could communicate well, were physically
and mentally healthy, did not smoke, and did not
take drugs affecting blood pressure for at least
the last three months.

Exclusion criteria included resignation,
illness other than hypertension, or death during
the research process. Respondents were
required to complete an informed consent form
as available to participate in the study and a
general personal data form to support the
information needed during the research.

The independent variables in this study
were physical activity, sleep quality, and food
intake of Energy Dense Nutrient Foods (EDNP),
while the dependent variables were systolic and
diastolic blood pressure. The respondents’ data
included anthropometry (weight and height),
physical activity, sleep quality, nutrient intake
from EDNP food sources, and blood pressure.
Data on respondents’ characteristics, physical
activity, sleep quality, and EDNP food intake
were collected through direct interviews using a
questionnaire. Body weight was measured using
a scale with an accuracy of 0,1 kg and a capacity
of 150 kg. Height was measured using a GEA No.
A 26SM microtoise with an accuracy of 0,1 cm
and capacity of 200 cm was used. The
respondents were categorized as obese if their
body mass index (BMI) was = 25 kg/m?2 (World
Health Organization, 2018). Systolic and
diastolic blood pressure data were obtained
using a blood pressure device and classification
was based on (Joint Committee on Prevention,
Detection, Evaluation, and Treatment of High
Blood Pressure 2017).

Physical activity data were recorded using
the questionnaire developed by Baecke et al. for
the measurement of a person’s Habitual Physical
Activity through direct interviews. This
questionnaire contains details of all activities in
terms of frequency and duration and has three
indexes related to work activities, sports, and
activities during leisure time. Types of activities
included work activities, household activities
(taking care of children, cleaning the home
environment), transportation (walking, cycling,
using a motorbike), and leisure time activities
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(swimming and dancing). The scoring in each
indicator was adjusted to the respondent's
condition and the sum of the scores for each
indicator. The leisure time index on the
questionnaire was divided into watching
television, walking, or cycling with total points
if never (0), rarely (2), sometimes (3), often
(4), and always (5). The categorization of total
physical activity at work, sports, and leisure
time is based on the Baecke index, where a
score < 7,5 is categorized as light activity and
> 7,5 as moderate activity (Sadeghisani et al,,
2016).

Sleep quality data were recorded using
the Pittsburgh Sleep Quality Index (PSQI)
questionnaire, which consists of seven
components as assessment parameters. The
total sleep quality score is 0-21, with an
interpretation that a score < 5 indicates good
sleep quality, while a score > 5 indicates poor
sleep quality (Made et al., 2021).

The food intake questionnaire was
completed using the Semi-Quantitative Food
Frequency Questionnaire (SQ-FFQ), which
was used to measure nutrient intake. The
overall results of the SQ-FFQ questionnaire
were grouped into Energy-Dense, Nutrient-
Poor Foods (EDNP) groups, namely visible
fat, sweeteners, desserts, salty snacks, and
others. Calculation of food intake was
categorized as frequent if = 7 times/week or
rarely < 7 times/week (Puspitasari et al,
2018). Energy density was calculated by
dividing the total energy by the total weight
of the food and drink. Energy density is
considered high if it is greater than 1,99
kcal/gram for women. Micronutrient intake
in comparison to Indonesia's RDA (Biltoft-
Jensen et al., 2022).

Data were processed and analyzed using
the Statistical Package for the Social Science
(SPSS) 25,0 Windows. The Kolmogorov-
Smirnov test was used to determine whether
the data were normal. Bivariate analysis using
Pearson's test was carried out to show the
relationship between physical activity, sleep
quality, and EDNP food intake with systolic
and diastolic blood pressure, and analysis of
sleep quality with physical activity and EDNP
food intake. Rank Spearman test was used to
analyze the relationship of energy density,
energy, protein, carbohydrates, fiber, and
sodium to systolic and diastolic blood

pressure. Multivariate analysis of
relationships between variables using multiple
linear regression tests. The influence of the
variable was considered significant at p < 0,05.

Result and Discussion

The attributes of the participants in this study
are listed in Table 1. The study sample
comprised 59 women. Based on the results of
measurements that have been carried out
directly include body weight with an average
of 68,76+6,725 kg, height 160,18+6,014 cm,
age 44,10+5,956, and nutritional status
consisting of obesity grades 1 and 2 according
to the cut-off Asia Pacific with a mean value of
26,75%1,28 kg/m2. The analysis showed that
age had a significant relationship with systolic
blood pressure (p=0,022), with the largest
proportion at age > 40 years, namely 67,79%.
In addition, the body weight tended to be in
the range of > 65 kg, with a larger proportion
(57,6%).

Based on the measurement results, it
was known that respondents who were
categorized as having hypertension levels 1
and 2 had a percentage that was greater than
the prehypertension and normal categories.
Based on the results of the interviews, most
respondents engaged in light activities
(59,32%) because they only sat while teaching
and rarely engaged in sports. Poor sleep
quality was higher due to the respondent's
lack of time to rest due to the demands of
work administration. The results showed that
Poor sleep quality tended to be = 43 years
(65,71%). Respondents were more in the
energy density category with high EDNP
intake because they often consumed snacks
high in fat and energy.

Visible fat, such as coconut oil, palm oil,
coconut milk, and fried foods, was consumed
more by 41 respondents (69,49%). Consumption
of sweeteners, such as sugar, syrup, candy, and
soft drinks, was more frequent in 74,57%). The
consumption of salty snacks was in demand by
55,93% consumed salty snacks, such as cassava
chips, potato chips, crackers, extrudates, and
popcorn. Another study found that desserts were
consumed less frequently by 54,23%, such as
sponge cakes, ice cream, chocolate, and other
types of cakes.
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Table 1. Characteristics of the subjects, characteristics of the subjects by blood pressure, physical
activity, sleep quality, food intake (energy density), and consumption of EDNP foods by type

Characteristics Number of Resp. (%) Mean + SD
Age (year) 100 44,10 = 5,956
Weight (kg) 100 68,76 + 6,725
Height (cm) 100 160,18 £ 6,014
Nutrition status (kg/m2) 100 26,75+ 1,28
Sistolic’s blood pressure (mmHg) 100 147,95 + 22,09
Diastolic’s blood pressure (mmHg) 100 83,51 +6,819
Blood Pressure

Normal® 22

Pre-hypertension® 10,2

Hypertension 1st degree® 33,9

Hypertension 2nd degree® 33,9
Physical Activity

Light" 59,32

Medium* 40,68
Sleep Quality

Good” 40,68

Bad" 59,32
Total energy food intake (kcal) 100 2896,35£192,21
Energy Density

Low* 45,76

High* 54,24
Visible Fat

Often” 69,49

Rarely* 30,5
Sweeteners

Often” 74,57

Rarely# 25,42
Dessert

Often” 45,76

Rarely* 54,23
Salty Snack

Often” 55,93

Rarely* 44,06

Obesity class 1 (25,0-29,9 kg/m2) and obesity class II (>30 kg/m?2).

@(lassification of systolic and diastolic blood pressure: Normal (<120 mmHg/<80 mmHg), Prehypertension (120-139
mmHg/80-90 mmHg), Hypertension Grade I (140-159 mmHg/90-99 mmHg), Hypertension Grade II (= 160 mmHg/> 100
mmHg). The total score of light physical activity <7,5 and moderate physical activity (>7,5). The total score of good sleep
quality is < 5 and bad is> 5. Energy density is categorized as high if it is 1,99 kcal /gram.

*Often if = 7 times/week; #Rarely < 7 times/week

Table 2. Average nutrients in EDNP foods by type

VF# St D# SA#
Energy (kcal) 322,6 175,1 1519 180,6
Protein (gr) 2,47 0,22 2,69 1,68
Fat (gr) 34,33 093 5,07 8,12
Sat. Fat (gr) 21,41 043 1,65 1,65
Carb (gr) 3,37 4293 24,08 24,71
Fiber (gr) 0,25 0,02 0,52 0,94
Sodium (mg) 1028 9,04 1584 817

#VF (Visible Fat); S (Sweeteners); D (Dessert); SA (Salty
Snack)

Fifty-nine obese female respondents had
an average nutrient content of low
micronutrient energy-dense food intake based
on the type consisting of energy, protein, fat,
saturated fat, carbohydrates, fiber, and sodium,
as presented in Table 2. The largest average
nutrient was energy (322,6 kcal), fat (34,33
grams), sodium (102,8 grams) in the type of
visible fat, while protein (2,69 grams) in the type
of dessert and carbohydrates (42,93%) in the
type of sweeteners. The total contribution of
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EDNP to food intake was 28,58%
respondents’ total food intake.

Table 3 shows the bivariate analysis of
physical activity, sleep quality, and EDNP food
intake. Based on the correlation test, physical
activity had a significant relationship (p<0,05)
with EDNP food intake, whereas sleep quality
had no significant relationship (p>0,05) with
EDNP food intake.

of the

Table 3. Correlation between physical activity,
sleep quality, and EDNP intake

. Food Intake
Variable SeePQuality — ppyp
r-value p-value r-value p-value
Physical 0,157 0,235 -0,278 0,033
Activity
Sleep 0,001 0,993
Quality

Pearson correlation test; Significance (p<0,05)

Table 4 shows that energy density, total
energy, fat, and sodium had a significant
relationship (p<0,05) with systolic blood

pressure in a moderate degree of correlation.
The nutritional content of EDNP intake,
including protein, carbohydrates, and fiber, had
a significant relationship (p<0,05) with systolic
and diastolic blood pressure. The results of the
bivariate test analysis showed that physical
activity and food intake of EDNP had a
significant relationship (p<0,05) with systolic
blood pressure.

Moreover, sleep quality and food intake
of EDNP showed a significant relationship
(p<0,05) with diastolic blood pressure. In
addition, the results of the study indicate that
light physical activity tends to increase systolic
blood pressure in the range of 156-195 mmHg
by 63,8%, while poor sleep quality increases
diastolic blood pressure in the range of 80-92
mmHg by 68,75%. Multivariate analysis
showed that physical activity, sleep quality, and
food intake EDNP had a significant relationship
(p<0,05) with systolic blood pressure, with a
strong correlation degree, and diastolic blood
pressure, with a moderate degree of
correlation.

Table 4. Correlation of energy density, energy, and macro-micro nutrient of EDNP to blood pressure
and relationship between physical activity, sleep quality, and intake of EDNP foods with

blood pressure

Blood Pressure

Systolic Diastolic

r-value p-value r-value p-value
Energy density 0,566 0,001a" 0,170 0,197-
(kcal/gr)
Energy (kcal) 0,548 0,001=" 0,225 0,087
Protein (gr) 0,622 0,001 0,260 0,0462"
Fat (gr) 0,583 0,001b" 0,233 0,0750b
Sat. Fat (gr) 0,547 0,001 0,186 0,158
Carbo (gr) 0,538 0,001 0,302 0,0022"
Fiber (gr) 0,581 0,001 0,314 0,015
Sodium (mg) 0,533 0,0012" 0,121 0,359
Physical Activity -0,278 0,039a 0,172 0,191
Sleep Quality -0,125 0,3462 -0,269 0,039
Food Intake-EDNP 0,703 0,001a 0,285 0,028
PA*, SQ*# FI-EDNP" 0,71 0,001¢ 0,451 0,006¢

Pearson correlation test; PRank Spearman correlation test; Significance (p<0,05 shown in bold), *Physical activity; #Sleep
quality; "Food intake-EDNP; multiple regression linear test; Significance (p<0,05 shown in bold)

The study was conducted

with 59 obese

female respondents aged 35-54 years in the
elementary school teacher profession in the
Kudus Regency area. Previous research
conducted at the internal medicine polyclinic of
RSUD by Dr. Achmad Mochtar Bukittinggi
explained that age-35-55 years is significantly

related to the incidence of hypertension (Elvira
& Anggraini, 2019). Increasing age was closely
related to a higher risk of hypertension due to
changes in body anatomy, where the arteries
lose flexibility, thus causing the blood vessels to
become stiff and narrow. A case-control study
conducted in the Rembang Regency showed that
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age had a 2,45 times risk for hypertension
(Adhikara et al., 2020).

Obesity is a trigger for hypertension due
to the disruption of blood flow caused by high
fat in the blood (hyperlipidemia), resulting in
blood vessel constriction (atherosclerosis).
Buildup of atheromatous plaques derived from
fat blocks This causes the heart to pump blood
more forcefully to meet the body's needs for
oxygen and other substances, which raises blood
pressure (Amran et al., 2022). A study explained
that in all countries, overweight and obesity,
using both WHO and South Asian cut-offs, were
associated with higher odds of hypertension. For
each 5 kg/m2 increase in BMI, the ORs for
hypertension were 1,79 (Hossain et al., 2019).

The analysis showed that the proportion
of the teaching profession had higher blood
pressure than normal blood pressure. This is in
line with research on teachers in Makassar City,
which explains that the teaching profession has
the potential to experience hypertension due to
triggering factors, such as stress, less rest time,
and light physical activity (Likawidjaya &
Ernawati, 2019). This study found that
respondents engaged in more light activity than
moderate activities. Respondents with light
activity were those who taught while sitting in
front of the class. This result was supported by a
cross-sectional study that explained that the
elementary school teacher profession had
lighter activities because they only spent
working time sitting and explaining to students
in front of class (Familta et al., 2019).

The results of this study indicated that
teachers had poorer sleep quality. The results of
this study are in line with previous studies,
which explained that in the univariate analyses,
poor sleep quality was associated with total
teaching hours (odds ratio (OR) 1,06; 95% CI:
1,02-1,11) (Musa et al, 2018). Research in
Brazil explains that female elementary school
teachers are at a higher risk of poor sleep quality
due to professional demands, household tasks,
and workload. Extensive teachers work both
inside and outside of the classroom (Carla et al.
2018; Leksono et al,, 2022).

Consumption of energy-dense foods low in
micronutrients, often referred to as energy-
dense, nutrient-poor foods (EDNP), has a high
content of fat, saturated fat, oil, and sodium,
which triggers high blood pressure in obese
respondents. Obese women tend to consume

visible fat EDNP foods, sweeteners, desserts, and
salty snacks, especially in the teaching
profession, because there are fewer breaks, so
the selection of types of food is easy to find. Food
EDNP are often referred to as foods and drinks
that are high in fat, added sugars, sodium, and
alcohol, and contain low levels of nutrients. In
Australia, EDNP foods and drinks include
processed meats, fast meals, deep-fried foods,
cream, butter, jam, honey, sweetened condensed
milk, and blended fat spreads (Biltoft-Jensen et
al,, 2022).

The intake of EDNP in four categories,
visible fat, sweeteners, desserts, and salty
snacks, was previously sufficient, but it is
necessary to add food groups that trigger an
increase in blood pressure, namely, processed
foods. Excess UPF (ultra-processed food) can
increase the risk of hypertension due to
excessive salt, trans, saturated, and free sugar
content, low fiber and micronutrient content,
and energy density. Processed food groups such
as group 3 high UPF (Ultra Processed Food) are
processed foods such as canned vegetables,
canned fish, candied fruit, and foods made by
adding salt, sugar, oil, or other substances
(Harris et al., 2021).

The results of the analysis in this study
showed that respondents often consumed sweet
foods/drinks (74,57%) compared to visible fat
(69,49%), salty snacks (55,9%), and desserts
(45,76%). These results align with research in
the United States, which states that the
consumption of sugary and fizzy drinks is 32%
per day among adult women. Consumption of
EDNP food by as much as 86% of adults cannot
be separated from the types of cakes, salty
snacks, and sweets (Cohen et al, 2020). The
consumption of sugary drinks is directly
associated with hypertension (Farhangi et al,
2020; Wuhl, 2018). Moreover, excessive
consumption of sugary foods or drinks can
stimulate the pancreas to produce more insulin,
thereby contributing to fat accumulation. The fat
becomes plaque and reduces the elasticity of
blood vessels, increasing blood pressure (Frak et
al,, 2022). A cohort study in China showed that
dietary preferences for soft or sugared drinks
increase the risk of hypertension. Soft or sugared
beverages are associated with elevated levels of
insulin resistance, calorie intake, and serum
triglyceride levels, all of which are highly
correlated with hypertension (Wang et al.,, 2022).
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This study also explained that the
consumption of EDNP food sources was
obtained by providing snacks at the school.
Moreover, the habit of spending leftover food,
especially for teacher respondents who still have
children aged in elementary school because they
tend not to finish their meals, get bored easily,
and get full quickly. Energy-dense foods with
low micronutrients are high in energy and fat
content. The highest energy content in visible fat
foods comes from nine calories per gram of fat,
which makes them full easily. However, this is
different from sweeteners and desserts, which
have a higher simple carbohydrate content,
which gives them a faster feeling of hunger, thus
making respondents continue to consume food
and increase their energy stores in the form of
fat (70-80%) (Vickle et al, 2020). The
consumption of large amounts of fat and sugar
increases the risk of atherosclerosis, which can
increase blood pressure. Fat in the form of
plaque causes increased resistance in blood
vessel walls and has an impact on increasing the
heart rate and blood flow volume, thus
increasing blood pressure (Cahyati et al., 2018).

The analysis results showed that salty
snacks were often consumed (55,93%). A cross-
sectional study mentioned the consumption of
salty snacks or foods high in sodium as the main
factor affecting a person's blood pressure (Putri,
2018). The intake of foods with a high content of
excess sodium in the blood vessels can hold
water, resulting in increased blood volume and
triggering blood vessel pressure, thereby
increasing the work of the heart. Excess sodium
in the blood causes blood vessel erosion and
artery diameter shrinkage (Cahyati et al., 2018).

Based on the intake of energy-dense foods
that are low in micronutrients, the average food
energy density of obese participants in the
teaching profession was categorized as high.
Research on adults in Saudi Arabia has shown
that energy density can affect a person's blood
pressure (Alzubaidi et al, 2020). This study
showed that the average energy of 28,58% basal
energy was derived from energy-dense foods
low in micronutrients in obese female
respondents. This proves that excess energy
intake is stored in the form of fat and increases
the risk of developing hypertension. Supporting
research has shown that obesity has a 2,869
times higher risk of developing hypertension
than individuals with normal nutritional status

(Akbar & Isfandiari, 2018). Similar studies have
stated that obesity has a 2,23 times risk of
hypertension than those who are not obese
(Asyfah et al, 2020). The prevalence of
hypertension increases by 87%, and high BMI
levels are associated with obesity (Landi et al.
2018). The mechanism of hypertension with
obesity is through the downstream effects of
hypothalamic leptin signalling and the activation
of specific melanocortin receptors located on
sympathetic neurons in the spinal cord. The
physiological consequences of sympathetic
activation include activation of the renin-
angiotensin system, sodium retention,
circulation expansion, and increased blood
pressure (Lu & Akanji 2020).

Respondents consumed energy-dense
foods low in visible fat micronutrients as well as
desserts, which are known to have high fat and
saturated fat contents. This fact was also
explained by research in America that the
hidden fat content comes from sweet foods, such
as dessert types. Foods high in carbohydrates
contain two sources of energy, namely fat and
carbohydrates, which can trigger blood pressure
(Canale et al, 2021). Moreover, sodium
consumption in obese respondents can increase
blood pressure with high plasma renin and
aldosterone activity and negligible sodium
excretion in the urine. Besides, it has been
proven that 1 g/day was able to increase by 0,4
mmHg in systolic blood pressure (Fuchs &
Whelton, 2020). The consumption of fatty foods
with more saturated fat and energy-dense
processed foods can increase the risk of
hypertension (Wangdi & Jamtsho, 2020).

There was a significant relationship
between physical activity and EDNP intake.
Research conducted in the UK on adult
respondents with obesity explains that there is a
strong relationship between physical activity
and food intake, where high activity can reduce
fat storage in adipose tissue (Moson & Cummins,
2018). Another study found that physical
activity has no relationship with sleep quality.
This information was not aligned with a cross-
sectional study carried out in Manado, which
discovered a 2,5 OR relationship between
physical exercise and sleep quality (Baso et al,,
2018). The gap in research findings is thought
to be related to the limitations of the method of
measuring physical activity, which only uses
interviews with subjective questionnaires.
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However, this method was used to test validity
and reliability and divide physical activity into
three groups: sports, work, and leisure. In
addition, researchers minimized respondent
bias by clearly explaining the steps for filling
out the questionnaire to obtain more objective
data.

This study showed a relationship between
physical activity and systolic blood pressure but
not diastolic blood pressure. The results showed
that the proportion of light physical activity
among respondents with elementary school
teaching professions was greater; thus,
performing physical activities such as jogging,
running, gymnastics, or cycling on holidays is
advisable. Research on obese adult respondents
explained that increased physical activity could
reduce systolic and diastolic blood pressure
(Oyuntugs et al, 2020). The difference in
research results was due to the minimal level of
answer accuracy. Teacher respondents with an
obese nutritional status tend to underestimate
their food intake and vice versa (Dinah et al,,
2017).

In contrast, sleep quality had a significant
relationship with diastolic blood pressure but
not with systolic blood pressure. The National
Sleep  Foundation  explains  that  the
recommended quality of sleep for adults is 7-9
hours of sleep at night and 1-2 hours during the
day without the addition of the two sleep times.
Both the number (hours slept) and quality
(depth) of sleep contribute to adequate sleep
quality (Seow et al. 2020).

In a cross-sectional survey using multiple
logistic regression analysis, individuals who
slept poorly had a 1,80-fold higher risk of
hypertension than those who slept well (Wu et
al, 2019). Research in Italy suggests that poor
sleep quality affects the cardiovascular system
(Del et al,, 2021). A study conducted in America
with adult female respondents explained that
sleep quality is related to systolic and diastolic
blood pressure, which is similar to the results of
those at the Bahu Manado Health Center,
Indonesia (Brooke et al., 2018). The differences
in the results of this study are due to differences
in the conditions of teacher respondents in
Indonesia, and teachers abroad prioritize the
science and technology advancement system
and spend more time facilitating and
accompanying students to perform outdoor
learning (Robert, 2018).

Multivariate analysis showed that physical
activity, sleep quality, and food intake were
significantly associated with systolic and
diastolic blood pressure. This is because these
three variables are cardiovascular risk factors.
This study supports the theory that physical
activity and sleep quality are interrelated.
Sufficient physical activity improves sleep
quality. High physical activity positively affects
sleep quality, whereas fatigue resulting from
physical activity results in more sleep time to
stabilize energy balance (Baso et al, 2018).
Sleep quality is also closely related to the food
intake factors of individuals with obesity. The
relationship between short sleep duration in
adults and the incidence of obesity can be
explained by several mechanisms. The duration
of sleep in small amounts results in greater
energy intake. A cross-sectional study showed
that obese subjects had significantly shorter
sleep duration (5,5 + 1,6 hours, p < 0,0001).
Sleep disorders and poor sleep quality cause
several changes in the metabolism and
endocrine system of the body.

Moreover, stress response hormones, such
as ghrelin, cortisol, and leptin, are upregulated
in sleep-deprived individuals. These hormones
play a major role in maintaining the energy
balance at the cellular level and influence food
preferences, leading to increased food intake
(Al-Rashed et al., 2021). The research limitation
was that only high energy-dense, nutrient-poor
food (EDNP) intake caused hypertension, but
there are still many relation food groups such as
three in class UPF (Ultra Processed Food).

Conclusion

According to the findings of this study,
physical activity and EDNP food intake had a
significant relationship with systolic blood
pressure in female teachers aged 35-54 years.
EDNP have a significant relationship with
diastolic blood pressure and sleep quality.
EDNP had a significant relationship with
systolic and diastolic blood pressure in a
multivariate test of physical activity, sleep
quality, and food intake.

Future research suggests adding food
groups, such as three from group UPF (Ultra
Processed Food) and types of food processed
in Indonesian.



Aceh. Nutri. J]. Vol:9,No: 1, 2024

| 177

Acknowledgments

The authors declare no conflicts of interest
concerning this study.

We express our gratitude to every partner,
the  Medical/Health  Research  Bioethics
Commission, Faculty of Medicine, Sultan Agung
Islamic University, Semarang, for permission to
conduct the research, and the respondents who
were very pleased to provide any information
for this research.

References

Abdurrachim, R., Hariyawati, I, & Suryani, N.
(2016). Sodium intake, frequency and
duration of physical activity affect with
blood presure of the elderly In Tresna
Werdha Banjarbaru. Gizi Indonesia, 39(1),
37-48.
https://doi.org/10.3923 /pjn.2016.211.21
6

Adam, L. (2019). Determinants of hypertension
in elderly. jambura Health and Sport
Journal, 1(2), 82-89.
https://doi.org/10.37311/jhsj.v1i2.2558

Adhikara, 1.W.S. Budhitresna, A.A.G. (2020).
Case-control research on hypertension
risk factors in Karangasem Village,
Karangasem Regency, Bali. Armadewa
Medical Journal, 501), 22-29.
https://doi.org/10.22225/wm;j.5.1.1108.2
2-29

Akbar, N. M. F. H,, & Isfandiari, M. A. (2018).

Pengaruh karakteristik pasien yang
terpasang kateter intravena terhadap
kejadian flebitis. Jurnal Berkala
Epidemiologi, 6(1), 35-42.

https://doi.org/10.20473/jbe.v6i12018

Al Rahmad, A. H. (2021). Faktor risiko obesitas
pada guru sekolah perempuan serta
relevansi dengan PTM selama pandemi
Covid-19. Amerta Nutrition, 5(1), 31-40.
https://doi.org/10.20473/amnt.v5i1.2021
.31-40

Al-Rashed, F. Sindhu, S. Al Madhoun, A.,
Alghaith, A, Azim, R, Al-Mulla, F, &
Ahmad, R. (2021). Short sleep duration
and its association with obesity and other
metabolic risk factors in Kuwaiti urban
adults. Nature and science of sleep, 1225-
1241.
https://doi.org/10.2147 /NSS.S311415.

Alzubaidi, A. H., Togoo, R. A, Algahtani, G. A,
Alkahtani, L. A., Alshehri, N. Y., & Soliman,
A. (2020). A descriptive study on dietary
pattern and biophysical profile among
Saudi  female dental  students.
International  Journal of Adolescent
Medicine and Health, 34(2), 87-95.
https://doi.org/10.1515/ijamh-2019-
0255

Amran, M.S,, Bahar, N. B, & Akash, S. (2022).
Physiology and Pathology of the

Cardiovascular System.
https://www.intechopen.com/chapters/8
4638

Asyfah, A, Usraleli, U, Magdalena, M., Sakhnan,
S, & Melly, M. (2020). Relationship
between obesity and hypertension in the
Working Area of Sidomulyo Health Center
inpatient.  Jurnal Ilmiah  Universitas
Batanghari Jambi, 20(2), 338.
https://doi.org/10.33087 /jiubj.v20i2.926

Balitbangkes RI. (2018). Laporan Nasional
Riskesdas 2018. In Kementerian Kesehatan
RI. Badan Penelitian dan Pengembangan
Kesehatan RI.
https://www.litbang.kemkes.go.id /hasil-
utama-riskesdas-2018/

Bakar, N. A. F. A, Ahmad, A., Musa, W.Z,, Shahril,
M.R., Arfah, NW., Majid, H.A., Piernas, C,
Ramli, A. W, & Naing, N. N. (2022).
Association between a dietary pattern
high in saturated fatty acids, dietary
energy density, and sodium with coronary
heart disease. Scientific Reports, 12, 13049.
https://doi.org/10.1038/s41598-022-
17388-5

Baso, M. C,, Langi, F. L. F. G.,, & Sekeon, S. A. S.
(2018). Hubungan antara aktivitas fisik
dengan kualitas tidur pada remaja di SMA
Negeri 9 Manado. Kesmas, 7(5).
https://ejournal.unsrat.ac.id/index.php/k
esmas/article/download/22146/21847

Biltoft-jensen, A., Matthiessen, J., Ygil, K. H.,, &
Christensen, T. (2022). Defining energy-
dense, nutrient-poor food and drinks and
estimating the amount of discretionary
energy. Nutrients, 14.
https://doi.org/10.3390/nu14071477

Brooke, A, Nour, M,, Ridhi, S., Memet, E., Ying,
W., & Marie. (2018). Effects of inadequate
sleep on blood pressure and endothelial
inflammation in women: findings from the
american heart association go red for



178 | Physical activity, sleep quality, energy dense ...

Resti et al.

woman strategically focused. Journal of the
American  Heart  Association, 7(12).
https://doi.org/10.1161/JAHA.118.00859
0

Cahyati, J. S, Kartini, A, & Rahfiludin, M. Z.
(2018). Relationship between food intake
(fat, sodium, magnesium) and lifestyle
with blood pressure in the elderly in
coastal areas (Study in the Work Area of
the Tegal Barat Health Center, Tegal City).
Kesehatan Masyarakat, 6(5).
https://doi.org/10.14710/jkm.v6i5.22063

Campbell, N.R.C., Burnens, M. P., & Whelton, P. K.
(2022). 2021 World Health Organization
guideline on pharmacological treatment of
hypertension: Policy implications for the
region of the Americas. The Lancet
Regional Health-Americas, 9.
https://www.thelancet.com/action/show
Pdf?pii=S2667-193X%2822%2900036-9

Canale, M.P., Noce, A,, Lauro, M.D., Marrone, G., &
Cantelmo, M. (2021). Gut dysbiosis and
western diet in the pathogenesis of
essential arterial hypertension: a narrative
review. Nutrients, 13(4).
https://doi.org/10.3390/nu13041162

Carla, S. |, Cruz, O. M. L., Cortez, S. I, & Carolina,
A. (2018). Gender differences in sleep
habits and quality and daytime sleepiness
in elementary and high school teachers.
The Journal of Biological and Medical
Rhythm  Research, 35(4), 486-498.
https://doi.org/10.1080/07420528.2017.
1415921

Chuang, S. Y., Liu, W. L,, Chang, H. Y., Hsu, C. C,, &
Pan, W. H. (2023). Central obesity and
elevated blood pressure in middle life are
associated with physical and cognitive
impairment in later life: A retrospective
design with repeated
measures. Experimental Gerontology, 173,
112093.
https://doi.org/10.1016/j.exger.2023.112
093

Cohen, D. A, Bogart, L. M., Han, B., Williamson, S.,
& Castro, G. (2020). High consumption of
energy-dense nutrient-poor foods among
low-income groups in the Mississippi
Delta and Alabama. Public Health

Nutrition, 23(6), 1067-1075.
https://doi.org/10.1017/5136898001900
2817

Cruickshank, V., Pill, S., Mainsbridge, C. (2021).

Just do some physical activity: Exploring
experiences of teaching physical education
online during Covid-19. Issues in
Educational Research, 1(31), 76-93.
https://search.informit.org/doi/epdf/10.3
316/aeipt.228685

Dai, H., Alsalhe, T. A., Chalghaf, N., Ricco, M.,

Bragazzi, N. L., & Wu, ]. (2020). The global
burden of disease attributable to high
body mass index in 195 countries and
territories, 1990-2017: An analysis of the
Global Burden of Disease Study. PLoS
Medicine, 17(7), 1-109.
https://doi.org/10.1371/journal.pmed.10
03198

Das, S., Debnath, M., Das, S., Sarkar, S., & Rumana,

A.S. (2022). Association of overweight and
obesity with hypertension, diabetes and
comorbidity among adults in Bangladesh:
evidence from nationwide Demographic
and Health Survey 2017- 2018 data. BMJ
Open, 12. http://dx.doi.
org/10.1136/bmjopen-2021- 052822

Del, P. R, Guido, G. Claudio, F., & Carolina.

(2021). Diagnostic and therapeutic
approach to sleep disorders, high blood
pressure and cardiovascular disease: a
consensus document by the Italian Society
of Hypertension (SIIA). High Blood
Pressure&cardiovascular Prevention, 28(2),
85-102. https://doi.org/10.1007 /s40292-
021-00436-y

Dinah, S. Dadang, S., & Tiurma, S. (2017).

Relationship of nutritional knowledge,
level of nutritional adequacy, and physical
activity with nutritional status of junior
high school teachers. Jurnal Gizi Indonesia,
6(1). https://doi.org/10.14710/jgi.6.1.29-
36

Duncan, M. |, Holliday, E. G., Oftedal, S., Buman,

M., & Brown, W. ]. (2021). Joint association
of physical activity and sleep difficulties
with the incidence of hypertension in mid-
age Australian women. Maturitas Journal,
149, 1-7.
https://doi.org/10.1016/j.maturitas.2021.
04.006

Elvira, M., & Anggraini, N. (2019). Factors related

to  hypertension. Jurnal Akademika
Baiturrahim, 8(1), 78-89.
https://doi.org/10.36565 /jab.v8i1.105



Aceh. Nutri. J]. Vol:9,No: 1, 2024

| 179

Familta, Z., Elfindri, E., & Yunita, J. (2019).
Analysis of nutritional unit service
management in Arifin Achmad Regional
General Hospital of Riau Province in 2019.
Jurnal Kesehatan Komunitas, 5(3), 218-
226.
https://doi.org/10.25311/keskom.vol5.iss
3.460

Farhangi, M. A, Nikniaz L., & Khodarahmi, M.
(2020).  Sugar-sweetened  beverages
increases the risk of hypertension among
children and adolescence: A systematic
review and dose-response meta analysis.
Journal of Translational Medicine, 18.
https://doi.org/10.1186/s12967-020-
02511-9

Frak, W, Wojtasinska, A. Lisinska, W,
Mlynarska, E. Franczyk, B., & Ryaz, ].
(2022). Pathophysiology of
cardiovascular diseases: New insights into
molecular mechanisms of atherosclerosis,
arterial hypertension, and coronary artery

disease. Biomedicines, 10(8).
https://doi.org/10.3390/biomedicines10
081938

Fuchs, F. D., & Whelton, P. K. (2020). High blood
pressure and cardiovascular disease.
Hypertension, Cvd, 285-292.
https://doi.org/10.1161/hypertensionaha
.119.14240
L. A, Galloo T. F, Young S. L,
Fotheringham, A. K., Barclay, ]. L., Walker,
J. L., Moritz, K. M., & Akison, L. K. (2021).
Adherence to dietary and physical activity
guidelines in australian undergraduate
biomedical students and associations with
body composition and metabolic health: A
cross-sectional study. Nutrients, 13(10), 1-
15. https://doi.org/10.3390/nu13103500
Harris, R. M., Rose, A. M. C, Wynter, S. S, &
Unwin, N. (2021). Ultra-processed food
consumption in Barbados: evidence from a
nationally representative, cross-sectional
study. Journal of Nutritional Science, 10.
https://doi.org/10.1017 /jns.2021.21
Hermawan, D., Muhani, N., Sari, N., Arisandi, S.,
Widodo, S., & Lubis, M. Y. (2020).
Mengenal Obesitas. Penerbit Buku Andi.
Hutagaol, A. O., & Malinti, E. (2020). Obesity and
blood pressure of adults age 18-50 at
Mokla Village. Chmk Nursing Scientific
Journal, 4(2), 1-5. http://cyber-

Gallo,

chmk.net/ojs/index.php/ners/article/vie
w/799

Hossain, F. H., Adhikari, G., Chowdhury, A. B, &
Shawon, M. S. R. (2019). Association
between body mass index (BMI) and
hypertension in south Asian population:
evidence from nationally representative
surveys. Clinical Hypertension, 25(28).
https://doi.org/10.1186/s40885-019-
0134-8

Kaliyadan, F.,, & Kulkarni, V. (2019). Types of
variables, descriptive statistics, and
sample size. Indian Dermatol Online
Journal, 10(1),82-86.
https://www.ncbi.nlm.nih.gov/pmc/articl
es/PMC6362742/

Krietsch, K. N., Chardon, M. L., Beebe, D. W,, &
Janicke, D. M. (2019). Sleep and weight-
related factors in youth: A systematic
review of recent studies. Sleep Medicine

Reviews, 46, 87-96.
https://doi.org/10.1016/j.smrv.2019.04.0
10

Krol-Zielinska, M., Ciekot-Sottysiak, M., Osinski,
W., Kantanista, A., Zielinski, J., & Szeklicki,
R.  (2019). The physical activity
questionnaire for the elderly: A polish

adaptation.  International Journal of
Environmental Research and Public Health,
16(24).

https://doi.org/10.3390/ijerph16244947

Leksono, A., Dieny, F., Noer, E., & Margawati, A.
(2022). Night eating syndrome, pola tidur,
dan kebiasaan konsumsi sugar-sweetened
beverage berdasarkan tipe metabolik pada
mahasiswa obese. AcTion: Aceh Nutrition
Journal, 7(2), 136-145.
http://dx.doi.org/10.30867 /action.v7i2.6
17

Likawidjaya, S. C., & Ernawati. (2019). The
Relationship of Physical Activity Patterns
with Hypertension Incidence Rates in
Teachers in Makassar City [Tarumanegara
University].
http://repository.untar.ac.id/13961/

Landi, F. Calvani, R, Picca, A., Tosato, M,
Martone, A. M., Ortolani, E., & Marzetti, E.
(2018). Body mass index is strongly

associated with hypertension: Results
from the longevity check-up 7+
study. Nutrients, 10(12), 1976.

https://doi.org/10.3390/nu10121976


https://doi.org/10.1016/j.smrv.2019.04.010
https://doi.org/10.1016/j.smrv.2019.04.010
http://dx.doi.org/10.30867/action.v7i2.617
http://dx.doi.org/10.30867/action.v7i2.617

180 | Physical activity, sleep quality, energy dense ...

Lu, S. C, & Akanji, A. 0. (2020). Leptin, obesity,
and  hypertension: a review of
pathogenetic mechanisms. Metabolic
Syndrome and Related Disorders, 18(9),
399-405.
https://doi.org/10.1089/met.2020.0065

Lund, M. A.,, Thostrup, A. H., Frithioff-Bgjsge, C.,
Lausten-Thomsen, U. Hedley, P. L,
Pedersen, O., ... & Holm, J. C. (2020). Low-

grade inflammation independently
associates with cardiometabolic risk in
children with

overweight/obesity. Nutrition, Metabolism
and Cardiovascular Diseases, 30(9), 1544-
1553.
https://doi.org/10.1016/j.numecd.2020.0
4.024

Made, N., Sukmawati, H., Gede, 1., & Putra, S. W.
(2021). The reliability of the Indonesian
version of the Pittsburgh Sleep Quality
Index (Psqi) questionnaire in measuring
the sleep quality of the elderly. Jurnal
Lingkungan &  Pembangunan, 3(2).
https://doi.org/10.22225/WICAKSANA.3.
2.1497.30-38

Martini, S., Roshifanni, S., & Marzela, F. (2018).
Poor sleep pattern increases risk of

hypertension. Media Kesehatan
Masyarakat  Indonesia, 14(3), 297.
https://doi.org/10.30597 /mkmi.v14i3.41
81

Maskanah, S., Suratun, S., & Tiranda, Y. (2019).
Relationship between physical activity and
blood pressure in patients with
hypertension at Muhammadiyah Hospital
in Palembang. Jurnal Keperawatan
Muhammadiyah, 4(2).
https://doi.org/10.30651/jkm.v4i2.3128

Mohani, V. S., Nurhayati, T., & Sari, D. M. (2018).
Kualitas tidur tidak mempengaruhi
tekanan darah pada lansia di panti sosial
tresna werdha kota bandung. Journal of
Medicine and Health, 2(2), 722-729.
https://doi.org/10.28932 /jmh.v2i2.1008

Moises, C., & Torrentira, ]J. (2020). Online data
collection as adaptation in conducting
quantitative and qualitative research
during the Covid-19 pandemic. European
Journal of Education Studies, 7(11).
https://oapub.org/edu/index.php/ejes/ar
ticle/view/3336/5972

Mason, K. E., Pearce, N., & Cummins, S. (2018).
Associations between fast food and

Resti et al.
physical activity environments and
adiposity in mid-life: cross-sectional,
observational evidence from UK

Biobank. The Lancet Public Health, 3(1),
e24-e33. https://doi.org/10.1016/S2468-
2667(17)30212-8

Musa, N. A, Moy, F. M., & Wong, L. P. (2018).
Prevalence and factors associated with
poor sleep quality among secondary
school teachers in a developing
country. Industrial health, 56(5), 407-418.
https://doi.org/10.2486 /indhealth.2018-
0052

Nasrulsyah, C., Ichwansyah, F., Hermansyah, H.,
Abdullah, A, & Zahara, M. (2022).
Pengaruh kebugaran, IMT dan umur
terhadap risiko diabetes melitus pada
Pegawai  Negeri  Sipil. AcTion:  Aceh
Nutrition  Journal, 7(2), 205-213.
http://dx.doi.org/10.30867 /action.v7i2.8
91

Nurdiantami, Y. Watanabe, K. Tanaka, E.,
Pradono, J., & Anme, T. (2018). Association
of general and central obesity with
hypertension. Clinical Nutrition, 37(4),
1259-1263.
https://doi.org/10.1016/j.clnu.2017.05.0
12

Oyuntugs, B. Harold, S, & Eva, C. (2020).
Relation between leisure time, commuting,
and occupational physical activity with
blood pressure in 125 402 adults: the
lifelines cohort. Journal of the American
Hearth Association, 9(4).
https://doi.org/10.1161/JAHA.119.01431
3

Piche, M. E., Tchernof, A, & Despres, J. P. (2020).
Obesity  phenotypes, diabetes, and
cardiovascular  diseases. Journal
Circulation Research. 126(11), 1477-1500.
https://doi.org/10.1161/CIRCRESAHA.12
0.316101

Puspitasari, Y., Sulchan, M., & Nissa, C. (2018).
Intake of energy-dense foods low in
micronutrients in obese stunted
adolescents aged 15-18 years in Semarang
City. Journal of Nutrition College, 7(2), 61.
https://doi.org/10.14710/jnc.v7i2.20824

Putri, S. M. (2018). Dominant factor in blood
pressure of hypertensive patients. Jurnal
Media  Kesehatan, 10(1), 031-040.
https://doi.org/10.33088/jmk.v10i1.321


https://doi.org/10.1016/j.numecd.2020.04.024
https://doi.org/10.1016/j.numecd.2020.04.024

Aceh. Nutri. J]. Vol:9,No: 1, 2024

| 181

Rizona, F., Adhisty, K., & Rahmawati, F. (2020).
Effect of dreall healthy model for obesity
children attitude about sedentary life
style. Jurnal Keperawatan, 12(1), 71-78.
https://doi.org/10.32583 /keperawatan.v
12i1.623

Robert, B. (2018). How time is used in
elementary schools: The activity structure
of classrooms. In Time and schoold
learning. Routledge Taylor & Francis
Group.

Sadeghisani, M., Manshadi, F. D., Azimi, H., &
Montazeri, A. (2016). Validity and
reliability of the Persian version of Baecke
habitual physical activity questionnaire in
healthy subjects. Asian Journal of Sports
Medicine, 7(3).
https://doi.org/10.5812/asjsm.31778

Schouw, D., Mash, R., Alexander, T. K. (2020).
Changes in risk factors for non-
communicable diseases associated with
the Healthy choices at work programme,
South Africa. Global Health Action, 13(1).
https://doi.org/10.1080/16549716.2020.
1827363

Sejbuk, M., Chodakowska, I. M., & Witkowska, A.
M. (2022). Sleep quality: A narrative
review on nutrition, stimulants, and
physical activity as important factors.
Nutrients  Journal, 14(9), 15-295.
https://doi.org/10.3390/nu14091912

Seow, L. S. E, Tan, X. W, Chong, S. A, &
Vaingankar, J. A. (2020). Independent and
combined associations of sleep duration
and sleep quality with common physical
and mental disorders: Results from a
multi-ethnic population-based study. PLoS

ONE 15(7): e0235816.
https://doi.org/10.1371/journal.pone.023
5816

Silvaa, F. G., Bitencourt, O. C,, & Mayumi H. T.
(2020). Critical evaluation of physical
activity questionnaires translated to
Brazilian-Portuguese: A systematic review
on  cross-cultural adaptation and
measurements properties. Brazilian
Journal of Physical Therapy, 24(3).

https://doi.org/10.1016/j.bjpt.2019.04.00
2

Tindangen, B., Langi, F., & Kapantow, N. (2020).
Factors related to the incidence of
hypertension in elementary school
teachers in East Tombariri District. Jurnal
Kesmas, 9(1), 189-196.
https://ejournal.unsrat.ac.id/index.php/k
esmas/article/view/28731

Vaclavik, V. A, Christian, E. W., Campbell, T,
Vaclavik, V. A, Christian, E. W, &
Campbell, T. (2021). Sugars, sweeteners,
and confections. Essentials of food science,
281-299.
https://link.springer.com/chapter/10.100
7/978-3-030-46814-9_14

Wang, X,, Zhao, F., Zhao, Q., Wang, K., Kong, S,,
Ma, P,, ... & Du, C. (2022). Specific types of
physical exercises, dietary preferences,
and obesity patterns with the incidence of
hypertension: a  26-years  cohort
study. International Journal of Public
Health, 66, 1604441.
https://doi.org/10.3389/ijph.2021.16044
41

Wangdi, K., & Jamtsho, T. (2020). Prevalence and
predisposing factors for self-reported
hypertension in Bhutanese adults. Nepal
Journal of Epidemiology, 10(1), 830.
https://doi.org/10.3126/nje.v10i1.25466

World Health Organization. (2018). The Asia
Pacific perspective: Redefining obesity and
its treatment. Health Communications
Australia.
https://apps.who.int/iris/handle/10665/
206936

Wuhl, E. (2018). Hypertension in childhood
obesity.  Acta  Paediatrica,  108(1).
https://doi.org/10.1111/apa.14551

Wu, W., Wang, W, Gu, Y., Xie, Y, Liu, X,, Chen, X,
& Tan, X. (2019). Sleep quality, sleep
duration, and their association with
hypertension prevalence among low-
income oldest-old in a rural area of China:
a population-based study. Journal of
psychosomatic  research, 127,  109848.
https://doi.org/10.1016/j.jpsychores.201
9.109848



