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Introduction

Abstract

Introduction: The impact of low cardiorespiratory fitness levels can increase cardiovascular
disease and other degenerative diseases. Children with stunting need attention to
cardiorespiratory fitness levels. Purpose: This study aims to determine the effect of stunting
on cardiorespiratory fitness in children aged 9-11 years. Methods: This type of research is
observational analytic with a cross-sectional design. The sample of this study was 77
elementary school children who were taken using consecutive sampling techniques.
Measurement of the research variable cardiorespiratory fitness level using the modified
Harvard step test and the stunting variable measured using the child's Body Length/Height
measurement index, stunting if the measurement is at the threshold of -3SD to < -2SD. The
Spearman test analysed data. Results: A total of 77 children were found to be stunted, with
a cardiorespiratory fitness level of 92.3% and a poor level of 7.7%. Meanwhile, children in
the non-stunting category had 23.7% less cardiorespiratory fitness and no poor fitness. The
results of the analysis show a relationship between stunting and cardiorespiratory fitness in
children (p=0.0001), which is a very strong relationship (r=0.917). Conclusion: Stunting in
children has a chronic effect on cardiorespiratory fitness. It is necessary to improve
cardiorespiratory fitness in children with measurable physical exercise and improved
micronutrients to prevent early health impact on adulthood.

Abstrak

Latar Belakang: Dampak tingkat kebugaran kardiorespirasi yang rendah dapat
meningkatkan penyakit kardiovaskular dan penyakit degenerative lain. Anak dengan
stunting perlu mendapatkan perhatian tingkat kebugaran kardiorespirasi. Tujuan: Penelitian
ini bertujuan untuk mengetahui efek stunting dengan kebugaran kardiorespirasi pada anak
usia 9-11 tahun. Metode: Jenis penelitian ini bersifat analitik observasional dengan desain
cross sectional. Sample penelitian ini adalah anak SD berjumlah 77 orang yang diambil
menggunakan teknik consecutive sampling. Pengukuran variabel penelitian tingkat
kebugaran kardiorespirasi mengunakan Harvard step test yang dimodifikasi dan variabel
stunting diukur menggunakan indeks pengukuran PB/ TB anak, stunting jika pengukuran
berada pada ambang batas -3SD sd < -2SD. Data dianalisis dengan uji Spearman. Hasil:
Partisipan total 77 anak menemukan dengan kategori stunting yang mengalami kebugaran
kardiorespirasi level kurang 92,3% dan level buruk 7,7%. Sedangkan, anak kategori tidak
stunting terdapat anak dengan kebugaran kardiorespirasi kurang 23,7% dan kebugaran
buruk tidak ditemukan. Hasil analisis menunjukkan terdapat hubungan stunting dengan
kebugaran kardiorepirasi pada anak (p=0,001) dengan hubungan sangat kuat (r=0,917).
Simpulan: Stunting pada anak memberikan pengaruh yang kronis pada penurunan
kebugaran kardiorespirasi. Perlu meningkatkan tingkat kebugaran kardiorespirasi pada anak
dengan latihan fisik yang terukur maupun peningkatan gizi mikro untuk mencegah sejak dini
dampak Kesehatan pada masa dewasa.

Cardiorespiratory fitness (CRF) is part of the components of physical freshness that affect physical health
and fitness, including in childhood, especially school children (Widiastuti et al., 2017), assessment of
maximal oxygen consumption (VO2 max) and strong independent predictors of cardiovascular disease
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risk and mortality (Ezzatvar et al., 2021). It is currently seen as a meaningful, vital sign and valuable
contribution to health and prognosis (Ozemek et al., 2018). A systematic review study found that better
CRF status provided a lower predictor associated with a risk of death and cardiovascular disease
(Ezzatvar et al., 2021). CRF, as stated by the American Heart Association, can provide additional
prognostic value for cardiovascular disease (CVD) and mortality risk beyond traditional cardiovascular
risk factors, such as hypertension, smoking, obesity, hyperlipidemia, and a type of heart disease, type 2
diabetes mellitus (Benjamin et al., 2019). In addition, school children with CFR affect learning
achievement (Ekholuenetale et al., 2020; Yulianti et al., 2017).

Several studies have reported that increased CRF through exercise contributes to great health in
patients with CVD and heart failure, with patients experiencing a reduced risk of hospitalization (Pandey
et al.,, 2017). Another study showed that school children with obese nutritional status showed a
cardiovascular response, namely an increase in pulse rate and systolic blood pressure (hypertension)
(Delgado-Floody et al., 2020), adolescents with low levels of cardiorespiratory fitness showed the
highest levels of systolic blood pressure and pressure products (Agostinis-Sobrinho et al., 2018).
Correspondingly, research reports that poor CRF is independently associated with increased arterial
stiffness and impaired arterial dilation capacity in children (Veijalainen et al., 2016). In addition, studies
that are significantly related to physical or cardiovascular fitness in school children are nutritional status
of obesity (Delgado-Floody et al., 2020), obesity, more nutrition (Gayatri et al., 2021), body mass index
(Chen et al., 2022; Sunarni et al., 2019), sex (Priadana &; Suwandi, 2023), nutritional status and exercise
habits (Cahyono et al., 2021), physical activity (Busono et al., 2023), haemoglobin or anaemia status
(Pratiwi et al., 2021; Sudrajat et al., 2022), menstrual patterns (Arsi et al., 2023). Research on children in
Europe by (Zaqout et al., 2016) reported several factors, namely age, sex, BMI of children, and physical
activity, are independent and strong determinants of child fitness. However, research that studies the
relationship between nutritional status and stunting indicators in children against CRF is rarely
conducted, so it can contribute to intervention planning strategies to improve children's health from an
early age and prevent adverse effects that can occur in adulthood.

CRF measurement has been recognised for its health and prognosis benefits but is rarely used for
risk classification, such as in stunted children. Stunting is a global problem, especially in developing
countries, including Indonesia. Stunting in Indonesia in 2021 has yet to reach the target set by WHO
below 20% because stunting in Indonesia is 24.4% (Adityaningrum et al., 2023; Organization, 2018).
However, the report on the Indonesian Nutritional Status survey results decreased from the previous
year; 2018 amounted to 30.8%; 2019, 27.7%; and 2020, 26.9% (Adityaningrum et al., 2023). Meanwhile,
Indonesia aims to reduce child growth and development disorders below 14% by 2024 (Siswati et al.,
2022).

One elementary school in Lampung Province, Indonesia, has a stunting problem among its
students, so it is important to assess the level of CRF. Stunting cases in Lampung Province are 42.6%,
with the condition of Pesawaran Regency reaching 50.81%. Public health problems are considered high
prevalence when the prevalence is short for 30% — 39% and very high when > 40%. Thus, Lampung
Province is included in the category of areas with a very high prevalence (Kemenkes, 2018). However,
studies of the impact of stunting from an early age on children related to cardiorespiratory fitness are
still rarely carried out. This study aims to examine the relationship of stunting to cardiorespiratory fitness
in children. The results of this study can be used for strategic planning development efforts to prevent
the impact of poor cardiorespiratory fitness on children in adulthood in the future.
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Methods

The cross-sectional study demonstrates this research conducted at SD Negeri 13 Teluk Pandan
Pesawaran in January 2020. The population in this study is grade IV, V, and VI children, namely 77 people
at SD Negeri 13 Teluk Pandan with inclusion criteria for children aged 9-11 years who attend SD Negeri
13 Teluk Pandan, are grade 1V, V, and VI students at SD Negeri 13 Teluk Pandan for the 2019/2020 school
year, children who are categorised as stunting and stunting, have breakfast or lunch, willing to be a
research respondent. Meanwhile, the exclusion criteria include children suffering from muscle and bone
disorders, heart disease, asthma, and pulmonary TB. Using consecutive sampling techniques according to
inclusion and exclusion criteria, 77 children.

The variable measurement of cardiorespiratory fitness level research uses a modified Harvard
step test by Santoso (2020) with a tool used by a Harvard bench as high as 47 cm for men and 40 cm for
women, a stopwatch, and a metronome of 120 x / minute beat rhythm. Harvard step test of modification
according Santoso (2020) with the following procedures: 1) The examiner adjusts the metronome device
based on the ups and downs of the bench, which is done with a rhythm of 120 x / minute; 2) calculate
the participant's pulse for 0.5 minutes sitting position after the first step (as a warm-up or experiment;
3) Harvard step test with start instructions, then the participant places one dominant leg on the bench
exactly the first second of the metronome and the stopwatch is pressed together as the first second; 4)
Instruct participants to go up and down stairs with their right and left feet along with the rhythm of the
second, third, and so on; 5) Harvard step test is stopped for 5 minutes or as expected, if fatigue before
5 minutes is given stop instructions and the stopwatch is stopped, then reset the stopwatch. 6) Record
the duration of going up and down the bench; 7) instruct the body position during the test while going
up and down the bench. It must be upright/straight, and the body position must be consistent, not bent
over. If the body position is wrong for 10-15 seconds, despite repeated warnings, then the test is
stopped, and the length of up and down the bench is recorded; 8) Immediately, the participant is
instructed to sit down, take a pulse measurement to start calculating the pulse frequency recovery
period after the Harvard step test. Use the stopwatch to calculate the pulse frequency for 30 seconds;
9) Calculate physical fitness/body fitness index or cardiorespiratory (IKB). IKB = (length of time up and
down the bench in seconds x 100) divided by 5.5 x pulse frequency for 30 seconds; 10) Enter the IKB
category score. The IKB test measurement results are categorised as bad / less once if the score is < 50,
less if the score is 50-64, enough if the score is 65-80, good if the score is 81-90, very good if the score
is > 90 (Yusuf, 2018).

Measurement bias was minimised by including criteria Participants when data collection was
confirmed to be healthy and not achieved because participants did strenuous activities the day before.
Measurements are made after stating they are willing to do cardiorespiratory fitness tests verbally and
in writing. Meanwhile, stunting variables are measured using BB and TB anthropometric examinations
with the PB / TB measurement index of children categorised as stunting if the measurement results are
at the threshold of -3SD to < -2SD and not stunting if the index measurement according to PB / TB
children is at the threshold of > -2SD (Kemenkes, 2020).

The collected data were analysed using univariate analysis to describe the frequency
distribution of respondents with stunting and non-stunting and the level of cardiorespiratory
fithess with a Likert scale using tables. Bivariate analysis used the Spearman test to prove
the association of stunting with cardiorespiratory fitness with a meaning level (a) of 0.05.
This research was carried out after passing an ethical review by the Ethics Commission of
Malahayati University Bandar Lampung, Indonesia. The implementation of research
considers and applies research ethics during the research, starting with informed consent
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and giving respondents the right not to participate by maintaining the confidentiality of
research data.

Results

The study's results involved 77 research subjects aged 9-11 elementary school children based on the
incidence of stunting, cardiorespiratory fitness in stunted children, and normal. Table 1 shows that the
incidence of stunting is 50.6% and not stunting is 49.4%. Stunted children who experience a poor level
of cardiorespiratory fitness 92.3%, there is no good and sufficient level. Meanwhile, non-stunted
children with cardiorespiratory fitness levels of less than 23.7%, other than adequate and good (76.3%)
(Table 2).

Table 1.

Distribution of Respondents' Frequency Based on the Incidence of Stunting

Stunting Frequency (n=77) Percentage (n=100%)
Stunted 39 50,6

Normal 38 49,4

Table 2.

Distribution of Participation Frequency According to Cardiorespiratory Fitness in Stunted and Non-Stunted Children
Cardiorespiratory Fitness in stunted children Frekuensi (n=39) Percentage (n=100%)
Excellent 0 0

Good 0 0

Enough 0 0

Less 3 7,7

Bad/ lacking 36 92,3
Cardiorespiratory fitness in children not stunted

Excellent 0 0

Good 4 10,5

Enough 25 65,8

Less 9 23,7

Bad/ lacking 0 0

Table 3.

The Relationship of Stunting with Cardiorespiratory Fitness in Children

Variable R P-value
Stunting and Cardiorespiratory Fitness 0,917 0,001

The results of statistical tests in Table 3 show that there is a significant relationship between
stunting and cardiorespiratory fitness in children (p-value 0.001), and the influence of the strength level
of the relationship between stunting variables and cardiorespiratory fitness is very strong (r-value of
0.917). A positive r-value analysis shows that the relationship between stunting and cardiorespiratory
fitness is unidirectional, meaning that the closer the stunting standard deviation number, the lower the
child's fitness level.

Discussion

This study aimed to assess the association of stunted primary school children with cardiorespiratory
fitness levels. Research findings show a strong statistically positive relationship between stunting and
cardiorespiratory fitness in children (r = 0.925). This means that stunted children with cardiorespiratory
fitness are unidirectional; the closer the standard deviation of stunting is, the lower the fitness level of
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elementary school children is. The fitness level of stunted primary school children almost (92.3%)
experienced poor cardiorespiratory fitness; compared to children who were not stunted, the level of
cardiorespiratory fitness was good and sufficient, reaching 75% (see Table 2).

The participants of this study were elementary school children aged 9-12 years, both stunted and
non-stunted children with varying levels of cardiorespiratory fitness. These findings are supported by
previous research on the relationship between cardiorespiratory fitness and nutritional status.
Nutritional status with BMI indicators is related to physical or cardiorespiratory fitness in school children
(Arsi et al., 2023; Chen et al., 2022; Zaqout et al., 2016). In addition, anaemia factors or haemoglobin
status (Pratiwi et al., 2021; Sudrajat et al., 2022), factors of menstrual patterns (Arsi et al., 2023), more
nutrition and obesity (Delgado-Floody et al., 2020; Gayatri et al., 2021) reported a link with physical
fitness in school children.

Cardiorespiratory fitness (CRF) is one of the most important health components of physical fitness
(Mijalkovi¢ et al., 2022) in children. It has a close relationship with the overall level of health in youth
(Ruiz et al., 2016). The poor level of cardiorespiratory fitness in stunted children, as the findings of this
study, may be caused by various factors related to other nutritional status indicators. As reported by
research by (Gontarev et al., 2018) in Macedonia, in children aged 6-14 years, normal weight, stunting,
and excess weight obtained different or significant fitness test results. Stunted children can experience
a decrease in cardiorespiratory fitness if they have haemoglobin deficiency (anaemia) (Gayatri et al.,
2021; Sudrajat et al., 2022) or abnormal menstrual patterns that cause anaemia (Arsi et al., 2023). The
condition of anaemia in the body decreases the ability of haemoglobin to bind oxygen gas and
metabolism for the mechanical activity of the heart and lungs. The effects of anaemia cause the supply
of oxygen to the tissues for carbohydrate metabolism, resulting in reduced energy. When doing
activities, stunting children's heart power has the potential to decrease, which causes fatigue quickly
(Hall & Hall, 2020). This situation allows for reducing the level of physical fitness or CFR of stunted
children. CRF indicates the body's integrated function ability to transport oxygen from the atmosphere
to mitochondria, which is useful for cellular respiration and adeno triphosphate (ATP) or energy-
producing metabolism. Energy is necessary for physical activity. Thus, it reflects the overall capacity of
the cardiovascular and respiratory systems and the ability to perform Long-term physical exercise (Ross
etal., 2016; Hall & Hall, 2020). Several research results show that children's daily physical activity affects
cardiorespiratory fitness (Busono et al., 2023; Delgado-Floody et al., 2020).

Stunted children experience a decline in physical fitness specifically associated with malnutrition
and malnutrition during growing children. This condition can cause structural, metabolic, and functional
changes in skeletal muscle, manifesting as decreased muscle fibers. Muscle fibers affect physical
performance and change (Armstrong et al., 2017). As a result, stunted children experience poor physical
fitness, which reflects the capacity of heart and lung function (Ross et al., 2016). Stunting in children
associated with malnutrition can cause suboptimal brain development, negatively impacting cognitive
development, including learning achievement and economic productivity in adulthood (Ekholuenetale
et al., 2020). The adverse impact of CRF has been widely evidenced to be associated with a high risk of
cardiovascular disease, all-cause mortality, and various types of cancer (Harber et al., 2017).

The magnitude of the adverse impact of CRF on stunted children and efforts to improve
cardiorespiratory fitness have been very important since childhood, especially in children with stunting.
Exercise or physical exercise that is appropriate and not excessive should be a program in children, in
addition to adequate micronutrient intake to improve cardiorespiratory fitness. The hope is that children
live healthy lives and avoid non-communicable diseases that occur progressively in old age. Further
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research is needed for a larger sample involving other nutritional status indicators, such as anaemia
status, nutritional intake, children's physical activity, and even social demographic factors, to be able to
provide findings with high external validity.

Conclusion

This study found that the growth status of stunted children influences cardiorespiratory fitness. Almost
all children with stunting have poor cardiorespiratory fitness. These findings point to the need for
government attention in every country to pay attention to adverse impacts on children's cognitive
development and health in the future. We recommend that governments and stakeholders ensure that
children with stunting receive adequate health and nutrition services, including micronutrients, such as
iodine, vitamin A, and iron, as well as cognitive development-stimulating interventions. The results of
this study contribute to the consideration of developing intervention planning strategies to improve
cardiorespiratory fitness in elementary school children, especially children with stunting status.

Acknowledgements
We thank the principals and teachers of research locations who have provided research opportunities
through permits and assisted in the implementation of this research.

References

Adityaningrum, A., Arsad, N., & Jusuf, H. (2023). Faktor Penyebab Stunting di Indonesia: Analisis Data Sekunder
Data Ssgi Tahun 2021. Jambura Journal of Epidemiology, 2(1), 1-10.
https://doi.org/10.56796/jje.v2i1.21542

Agostinis-Sobrinho, C., Ruiz, J. R., Moreira, C., Abreu, S., Lopes, L., Oliveira-Santos, J., Mota, J., & Santos, R. (2018).
Cardiorespiratory Fitness and Blood Pressure: A Longitudinal Analysis. The Journal of Pediatrics, 192, 130—
135. https://doi.org/https://doi.org/10.1016/].jpeds.2017.09.055

Armstrong, M. E. G., Lambert, M. |., & Lambert, E. V. (2017). Relationships between different nutritional
anthropometric statuses and health-related fitness of South African primary school children. Annals of
Human Biology, 44(3), 208-213. https://doi.org/10.1080/03014460.2016.122438

Arsi, A., Supriyadi, S., Andiana, O., & Raharjo, S. (2023). Analisis Perbandingan Menstruasi dan Tidak Menstruasi
Terhadap Daya Tahan Vo2max Siswi SMP Negeri 1 Kasembon. Sport Science and Health, 5(5), 544-550.
https://journal3.um.ac.id/index.php/fik/article/download/3783/2468

Benjamin, E. J., Muntner, P., Alonso, A., Bittencourt, M. S., Callaway, C. W., Carson, A. P., Chamberlain, A. M.,
Chang, A. R., Cheng, S., & Das, S. R. (2019). Heart disease and stroke statistics—2019 update: a report from
the American Heart Association. Circulation, 139(10), e56—e528.
https://doi.org/10.1161/CIR.0000000000000659

Busono, H. B. P., Herpandika, R. P., & Pratama, B. A. (2023). Pengaruh Aktivitas Fisik Terhadap Indeks Massa
Tubuh (IMT) Dan Kesehatan Kardiorespirasi Pada Anak SDN Jajartunggal I11/452 Surabaya. SPRINTER: Jurnal
IImu Olahraga, 4(3), 344-351. https://doi.org/10.46838/spr.v4i3.455

Cahyono, I. D., Agustina, T., Basuki, S. W., & Hernawan, B. (2021). Hubungan Antara Status Gizi Dan Kebiasaan
Berolahraga Dengan Nilai Volume Oksigen Maksimal (VO2 Max) Pada Siswa Laki-Laki SMP Negeri Di
Temanggung Selama Pandemi Covid-19. Herb-Medicine Journal: Terbitan Berkala Illmiah Herbal,
Kedokteran Dan Kesehatan, 4(4), 30-39. DOI: 10.30595/hmj.v4i4.10218

Chen, G., Chen, J., Liu, J., Hu, Y., & Liu, Y. (2022). Relationship between body mass index and physical fitness of
children and adolescents in Xinjiang, China: a cross-sectional study. BMC Public Health, 22(1), 1680.
https://doi.org/10.1186/s12889-022-14089-6

Delgado-Floody, P., Alvarez, C., Caamano-Navarrete, F., Jerez-Mayorga, D., & Latorre-Roman, P. (2020). Influence
of Mediterranean diet adherence, physical activity patterns, and weight status on cardiovascular response
to cardiorespiratory fitness test in Chilean school children. Nutrition, 71, 110621.
https://doi.org/https://doi.org/10.1016/j.nut.2019.110621

153


https://doi.org/10.56796/jje.v2i1.21542
https://doi.org/https:/doi.org/10.1016/j.jpeds.2017.09.055
https://doi.org/10.1080/03014460.2016.122438
https://journal3.um.ac.id/index.php/fik/article/download/3783/2468
https://doi.org/10.1161/CIR.0000000000000659
https://doi.org/10.46838/spr.v4i3.455
doi:%2010.30595/hmj.v4i4.10218
https://doi.org/10.1186/s12889-022-14089-6
https://doi.org/https:/doi.org/10.1016/j.nut.2019.110621

Effects of Stunting on the Decreased Cardiorespiratory Fitness of Children Aged 9 to 11 Years in Bandar Lampung, Indonesia
Yesi Nurmalasari, Anggunan Anggunan, Devita Febriani Putri, Ellys Tahnia Siagian

Jurnal Kesehatan Metro Sai Wawai, Vol. 16, No. 02, December 2023, 148-155

Ekholuenetale, M., Barrow, A., Ekholuenetale, C. E., & Tudeme, G. (2020). Impact of stunting on early childhood
cognitive development in Benin: evidence from Demographic and Health Survey. Egyptian Pediatric
Association Gazette, 68, 1-11. https://doi.org/10.1186/s43054-020-00043-x

Ezzatvar, Y., lzquierdo, M., Nunez, J., Calatayud, J., Ramirez-Velez, R., & Garcia-Hermoso, A. (2021).
Cardiorespiratory fitness measured with cardiopulmonary exercise testing and mortality in patients with
cardiovascular disease: A systematic review and meta-analysis. Journal of Sport and Health Science, 10(6),
609-619. https://doi.org/10.1016/].jshs.2021.06.004

Gayatri, O., Nurmeliani, R., & Suryani, Y. D. (2021). Scoping Review: Hubungan Tingkat Kebugaran Kardiovaskular
dengan Gizi Lebih pada Anak Usia Sekolah. Jurnal Integrasi Kesehatan & Sains, 3(2), 227-232.
https://doi.org/10.29313/jiks.v3i2.7369

Gontarev, S., Kala¢, R., Aleksovska Velickovska, L., Shukova-Stojmanovska, D., Misovski, A., & Milenkovski, J.
(2018). Health-related physical fitness of normal, stunted, and overweight children 6-14 years in
Macedonia. Nutricion hospitalaria, 35(5), 1208-1214. DOI: 10.20960/nh.1794

Hall, J. E., & Hall, M. E. (2020). Guyton and Hall Textbook of Medical Physiology E-Book: Guyton and Hall Textbook
of Medical Physiology E-Book. Elsevier Health Sciences. https://books.google.co.id/books?
hl=id&lr=&id=H1rrDwWAAQBAJ&oi=fnd&pg=PP1&dq=Physiology+Hall&ots=tKYuw2Dw-I&sig=UN26e4v

Harber, M. P., Kaminsky, L. A., Arena, R., Blair, S. N., Franklin, B. A., Myers, J., & Ross, R. (2017). Impact of
cardiorespiratory fitness on all-cause and disease-specific mortality: advances since 2009. Progress in
Cardiovascular Diseases, 60(1), 11-20. https://doi.org/10.1016/j.pcad.2017.03.001

Kemenkes, RI. (2020). Peraturan Menteri Kesehatan Republik Indonesia Nomor 2 Tahun 2020 Tentang Standar
Antropometri Anak. Kemenkes RI. http://hukor.kemkes.go.id/uploads/produk_hukum/PMK_No__ 2
Th_2020_ttg Standar_Antropometri_Anak.pdf

Kemenkes, R.L (2018). Profil Kesehatan Indonesia Tahun 2018. Kemenkes RI.
https://www.kemkes.go.id/app_asset/file_content_download/profil-kesehatan-indonesia-2018.pdf?utm
_medium=email&utm_source=transaction

Mijalkovi¢, S., Stankovi¢, D., Tomljanovi¢, M., Batez, M., Grle, M., Grle, I., Brkljaci¢, 1., Julari¢, J., Sporis, G., & Fiser,
S. 7. (2022). School-based exercise programs for promoting cardiorespiratory fitness in overweight and
obese children aged 6 to 10. Children, 9(9), 1323. https://doi.org/https://doi.org/10.3390/
children9091323

Organization, W. H. (2018). Reducing stunting in children: equity considerations for achieving the Global Nutrition
Targets 2025. https://iris.who.int/bitstream/handle/10665/260202/9789241513647-eng.pdf

Ozemek, C., Laddu, D. R., Lavie, C. J., Claeys, H., Kaminsky, L. A., Ross, R., Wisloff, U., Arena, R., & Blair, S. N.
(2018). An update on the role of cardiorespiratory fitness, structured exercise, and lifestyle physical activity
in preventing cardiovascular disease and health risk. Progress in Cardiovascular Diseases, 61(5—6), 484—
490. https://doi.org/10.1016/j.pcad.2018.11.005

Pandey, A., Cornwell, W. K., Willis, B., Neeland, I. J., Gao, A., Leonard, D., DeFina, L., & Berry, J. D. (2017). Body
mass index and cardiorespiratory fitness in mid-life and risk of heart failure hospitalisation in older age:
Cooper Center Longitudinal Study findings. JACC: Heart Failure, 5(5), 367-374.
https://doi.org/10.1016/j.jchf.2016.12.021

Pratiwi, W., Yanti, D., Marliyati, S. A., Dewi, M., & Utami, D. W. (2021). Hubungan Status Anemia dan Status Gizi
dengan Tingkat Kebugaran Remaja Putri Pesantren Al-Falak Bogor. Indonesian Journal of Human
Nutrition, 8(2). DOI: 10.21776/ub.ijhn.2021.008.02.1

Priadana, B. W., & Suwandi, E. (2023). Identifikasi Tingkat Kebugaran Jasmani Siswa Sekolah Dasar di Kecamatan
Sugihwaras. Physical Activity Journal (PAJU), 4(2), 187-198.
https://doi.org/10.20884/1.paju.2023.4.2.7894

Ross, R., Blair, S. N., Arena, R., Church, T. S., Després, J.-P., Franklin, B. A., Haskell, W. L., Kaminsky, L. A., Levine,
B. D., & Lavie, C. J. (2016). Importance of assessing cardiorespiratory fitness in clinical practice: a case for
fitness as a clinical vital sign: a scientific statement from the American Heart Association. Circulation,
134(24), e653-e699. https://doi.org/https://doi.org/10.1161/CIR.0000000000000461

Ruiz, J. R., Cavero-Redondo, I., Ortega, F. B., Welk, G. J., Andersen, L. B., & Martinez-Vizcaino, V. (2016).
Cardiorespiratory fitness cut points to avoid cardiovascular disease risk in children and adolescents; what
fitness level should raise a red flag? A systematic review and meta-analysis. British Journal of Sports

154


https://doi.org/10.1186/s43054-020-00043-x
https://doi.org/10.1016/j.jshs.2021.06.004
https://doi.org/10.29313/jiks.v3i2.7369
doi:%2010.20960/nh.1794
https://books.google.co.id/books?%20hl=id&lr=&id=H1rrDwAAQBAJ&oi=fnd&pg=PP1&dq=Physiology+Hall&ots=tKYuw2Dw-l&sig=UN26e4vK6mU_hFhGjFtwICR692I&redir_esc=y%23v=onepage&q=Physiology%20Hall&f=false
https://books.google.co.id/books?%20hl=id&lr=&id=H1rrDwAAQBAJ&oi=fnd&pg=PP1&dq=Physiology+Hall&ots=tKYuw2Dw-l&sig=UN26e4vK6mU_hFhGjFtwICR692I&redir_esc=y%23v=onepage&q=Physiology%20Hall&f=false
https://doi.org/10.1016/j.pcad.2017.03.001
http://hukor.kemkes.go.id/uploads/produk_hukum/PMK_No__2_%20Th_2020_ttg_Standar_Antropometri_Anak.pdf
http://hukor.kemkes.go.id/uploads/produk_hukum/PMK_No__2_%20Th_2020_ttg_Standar_Antropometri_Anak.pdf
https://www.kemkes.go.id/app_asset/file_content_download/profil-kesehatan-indonesia-2018.pdf?utm%20_medium=email&utm_source=transaction
https://www.kemkes.go.id/app_asset/file_content_download/profil-kesehatan-indonesia-2018.pdf?utm%20_medium=email&utm_source=transaction
https://doi.org/https:/doi.org/10.3390/%20children9091323
https://doi.org/https:/doi.org/10.3390/%20children9091323
https://iris.who.int/bitstream/handle/10665/260202/9789241513647-eng.pdf
https://doi.org/10.1016/j.pcad.2018.11.005
https://doi.org/10.1016/j.jchf.2016.12.021
file:///D:/0_Jkm_(16(2)_Des_2023/Kebugaran-kardiorespirasi/10.21776/ub.ijhn.2021.008.02.1
https://doi.org/10.20884/1.paju.2023.4.2.7894
https://doi.org/https:/doi.org/10.1161/CIR.0000000000000461

Effects of Stunting on the Decreased Cardiorespiratory Fitness of Children Aged 9 to 11 Years in Bandar Lampung, Indonesia
Yesi Nurmalasari, Anggunan Anggunan, Devita Febriani Putri, Ellys Tahnia Siagian

Jurnal Kesehatan Metro Sai Wawai, Vol. 16, No. 02, December 2023, 148-155

Medicine, 50(23), 1451-1458. https://doi.org/10.1136/bjsports-2015-095903

Santoso, G. (2020). Kesanggupan Kinerja Menggunakan Harvard Step Test. Wahana, 72(1), 67-74.
https://doi.org/10.36456/wahana.v72i1.2371

Siswati, T., Iskandar, S., Pramestuti, N., Raharjo, J., Rialihanto, M. P., Rubaya, A. K., & Wiratama, B. S. (2022).
Effect of a Short Course on Improving the Cadres’ Knowledge in the Context of Reducing Stunting through
Home Visits in Yogyakarta, Indonesia. International Journal of Environmental Research and Public Health,
19(16), 9843. https://doi.org/10.3390/ijerph19169843

Sudrajat, A., Lestari, C. R., & Istarofah, L. (2022). Hubungan Kadar Hemoglobin Dengan Ketahanan Kardiorespirasi
Pada Anak Sekolah Dasar. ARTERI: Jurnal IImu Kesehatan, 3(2), 51-57.
https://doi.org/10.37148/arteri.v3i2.225

Sunarni, Y., Santi, E., & Rachmawati, K. (2019). Hubungan indeks massa tubuh dengan tingkat kebugaran jasmani
anak usia 10-12 tahun. Bhamada: Jurnal IImu Dan Teknologi Kesehatan (E-Journal), 10(1), 39-48.
https://doi.org/10.36308/jik.v10i1.124

Veijalainen, A., Tompuri, T., Haapala, E. A., Viitasalo, A., Lintu, N., Vaisto, J., Laitinen, T., Lindi, V., & Lakka, T. A.
(2016). Associations of cardiorespiratory fitness, physical activity, and adiposity with arterial stiffness in
children.  Scandinavian Journal of Medicine & Science in Sports, 26(8), 943-950.
https://doi.org/10.1111/sms.12523

Widiastuti, W., Yuliasih, Y., & Suryawan, O. (2017). Pengembangan Model Permainan untuk Meningkatkan Daya
Tahan Kardiorespirasi pada Siswa Sekolah Dasar. Jurnal Segar, 6(1), 1-9.
https://doi.org/10.21009/segar.0601.01

Yulianti, A., Damayati, R. P., & Rosiana, N. M. (2017). Kebugaran jasmani dan prestasi belajar anak Sekolah Dasar.
Prosiding. https://www.researchgate.net/profile/Nita-Rosiana/publication/328767360_Kebugaran
_Jasmani_dan_Prestasi_Belajar_Anak_Sekolah_Dasar/links/5be1889ca6fdcc3a8dc1aa08/Kebugaran-
Jasmani-dan-Prestasi-Belajar-Anak-Sekolah-Dasar.pdf

Yusuf, H. (2018). Evaluasi Kebugaran Jasmani Melalui Harvard Step Testpada Mahasiswapjkr Tahun2016/2017
IKIP Budi Utomo. Jp. Jok (Jurnal Pendidikan Jasmani, Olahraga Dan Kesehatan), 1(2), 1-13.
https://doi.org/10.33503/jpjok.v1i2.162

Zagout, M., Vyncke, K., Moreno, L. A., De Miguel-Etayo, P., Lauria, F., Molnar, D., Lissner, L., Hunsberger, M.,
Veidebaum, T., & Tornaritis, M. (2016). Determinant factors of physical fitness in European children.
International Journal of Public Health, 61, 573-582. https://doi.org/10.56796/jje.v2i1.21542

155


https://doi.org/10.1136/bjsports-2015-095903
https://doi.org/10.36456/wahana.v72i1.2371
https://doi.org/10.3390/ijerph19169843
https://doi.org/10.37148/arteri.v3i2.225
https://doi.org/10.36308/jik.v10i1.124
https://doi.org/10.1111/sms.12523
https://doi.org/10.21009/segar.0601.01
https://doi.org/10.33503/jpjok.v1i2.162
https://doi.org/10.56796/jje.v2i1.21542

