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Abstract

The study aimed to analyze the decrease in fasting bloatsg levels after moderate-intensity treadmills andcyae
exercise in obese women. The quasi-experiment method usésl $tuty with two groups pretest-posttest design design. A
total of 20 obese women aged 19-23 years participateétle study and were divided into two groups, namely acute
ergocycle exercise (AEE, n=10), and acute treadmill es@r@ATE, n=10). Exercise is done a single session wafth
intensity of 60-70% HRaxfor 40 minutes using ergocycle (Monark 828 E) and Richteadmill (4.0 HP DC). Blood
collection is done 30 minutes pre-exercise and 5 minutes post-exersigapillary blood vesselén the fingerstick.
Measurement of fasting blood glucose levels is done usitg-Chek Performance (Roche, Mannheim, Germany). Data
analysis using Independent Samples T-Test with SPSS v@kidrhe results found that mean of the fasting blood glucose
level pre-exercisen AEE (97.80+2.20 mg/dL), ATE (95.60+3.86 mg/dL), and (P>0.08¢an of post-exercise fasting
blood glucose levels on AEE (93.30+3.09 mg/dL), ATE (84.62&6ng/dL), and (P<0.001). Mean of delta fasting blood
glucose levels in AEE-4.50+2.95 mg/dL), ATE-11.00+£6.99 mg/dL), and (P<0.05). Based on the results ofrobsié@an

be concluded that ergocyle and treadmill exercise with modietatasity lowers fasting blood glucose levels. Butdreg
exercise is more effective in lowering fasting blood ghectevels than ergocycle exercise. Future researchoimneended

to compare moderate-intensity treadmill exercise vs. rateléntensity resistance exercise against decreaséawyfagtod
glucose levelin obese women.
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1. Introduction

Obesity is a health problem that has become an epidéofially (Carbone et al., 2019). Based on World
Health Organization (WHO) (2021), more than 1.9 billion adoltsr the age of 15 are overweight and 650
million are obese. In Indonesia, prevalence ratesbebity have increased from year to year (Suryadinata &
Sukarno, 2019). Based on Indonesian Basic Health Researchs(Riskeeported that the prevalence rate of
obesity at the age of over 18 years increased from 2007.686 and increased to 14.8% in 2013, and increased
again in 2018 to reach 21.8% (Kemenkes RI, 2018). This is one ofidin health problems in the world that
must be solved immediately (Seidell & Halberstadt, 2015).

Obesity is a health problem arising from the complegratdtion of genetic, nutritional, and metabolic
factors (De Lorenzo et al., 2016). Obesity is not onlysatered a disease, but obesity is a source of many
dangerous diseases, such as hypertension, chronic inflammiatreased oxidative stress, insulin resistance,
metabolic glucose disorders (Lasker et al., 2019). All ofetimestabolic syndromes are closely related to weight
gain (Polii et al., 2016). As is the case with metabolicagacand insulin resistance which directly begins with
weight gain (Polii et al., 2016). Obesity is an underlyiisg factor for the onset and development of insulin
resistance. Among the possible causes of obesity-indue¢abolic disorders, adipose organ dysfunction and
changes in adipose metabolic processes play a fundama@at@Barazzoni et al., 2018). Obesity can be caused

by a long-term imbalance between the total energydiraesin and the total energy expended (Rambhejan
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al., 2015). The cause of this imbalance between intakéuwmihg of calories is still unclear, but the proocaks
obesity involves several factors such as genetics,cmaent (lifestyle), and psychology. The impact of insuli
resistance and impaired glucose tolerance in obeseep&giplcertainly affect blood glucose levels. Blood
glucose is a health term that refers to the glucoseebirt the bloodstream in the body, so it is at risk of
prediabetes. Prediabetes is a condition in which bloacbgk levels are higher than normal, but not enough to
diagnoseasdiabetes. If not treated properly, prediabetes canaeweio diabetes (Sulistiowati, 2018).

Exercise is one of the strategies that can be donelteeensulin resistance (Amanat, 2020). Exercise can
fix glucose levels perfectly, this is evidenced by the desmrén Hemoglobin Alc (HbAlc) concentration which
is a benchmark for a reduced risk of diabetes complicatibnaddition, exercise benefits body fat, arterial
blood pressure, vasodilation of endothelium-dependent gesdedd flow in the skin, the results of comparison
between heart rate and blood pressure (both at resttne) {Lisiswanti & Cordita, 2016). Muscle contraction
can trigger the insertion of Glucose transporter type 4 (GLUfto the plasma membrane of active muscle
cells. During physical exercise, coordinated increaseshe blood flow of skeletal muscles, capillary
recruitment, translocation of GLUT-4 to sarcolemmd aubule-T, and metabolism are all essential for glaco
absorption and oxidation. Translocation of GLUT-4 t&slemma and tubule-T is the basis for skeletal muscle
glucose absorption and includes the uptake of GLUT-4 franadellular storage sites. Glucose absorption
during exercise depends on the exercise conditions deteripiimedrily by the intensity and duration of the
exercise (Richter & Hargreaves, 2013). Exercise with erd@cgod treadmill is an exercise that is widely
recommended for people with obesity (Nakhanakhup e2@06). This is because ergocycle and treadmill
exercises can be used to safely combine aerobic moterhanisms and anaerobic exercise. Exercise with
ergocycle or treadmill is safe for obese people who f@re disorders and can protect them from hot weather
and crowds. In addition, exercise with ergocycle andltndacan be controlled exercise intensity according to
the ability of patients and researchers. Exercish @itjocycle is also a recommendation as an instrument of
measurement of physical exercise research, espdaiadigl pressure measurement during exercise (Willmore &
Costill, 2004). Therefore, it aims to prove the differie the effect of moderate-intensity treadmill and

ergocycle exercise on the decremmstasting blood glucose levels of obese adolescent women.

2. Materialsand Methods

The Quasi-experiment was used in this study with two grprgtest-posttest design. A total of 20 obese
women participated in the study and were divided into tvaugs, namely acute ergocycle exercise (AEE,
n=10), and acute treadmill exercise (ATE, n=10). Subjectsisiai criteria, namely the age of 19-23 years,
body mass index (BMI) 26-36 kgfimormal blood pressure, normal resting heart rate, anel mawistory of
chronic disease. Subjects sampling uses consecutive sartggmgques. All subjects obtained information
through writing and orally about this study. Subjectsdilt and sign informed consent before participating
the study. All of these research procedures have beeovagpby the Health Research Ethics Commission of
the Faculty of Medicine, Universitas Brawijaya Malang.

Ergocycle and treadmill exercises are carried out in #imtatory of the Department of Sports Sciences,
Faculty of Sports Sciences, Malang State Universitgo&ycle and treadmill exercises are performed at an
intensity of 60-70% HRaxfor 40 minutes with details of 5 minutes of warming up (50-6@R%a.y), 30 minutes

of the main exercise performed continuoU8§-70% HRmax) and 5 minutes of cooling down (50-68Rnmax)
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(Rejeki et al., 2021). Ergocycle and treadmill exercisesdane at 07.00-09.00 WIB using Ergocycle (Monark
828 E) and Richter Treadmill (4.0 HP DC). Heart rate momigpduring ergocycle exercise and moderate-
intensity treadmill using Polar Heart Rate Monitor @Pdi10 Heart Rate Sensor, Inc., USA).

Body height measurements using a stadiometer (Porgdta® Stadiometer, North America). Body
weight measurement using digital scales (OMRON Model HN-ZB8ron Co., Osaka, Japan). Body mass
index (BMI) is measured by calculating weight in kilogramdddid by the square of height in meters (k§/m
Blood pressure measurements using a sphygmomanometer ONBRMRON Model HEM-7130 L, Omron
Co., Osaka, Japan) on non-dominant arm sections 3 timagadw at intervals of 1-2 minutes between two
measurements. At the time of the measurement of Il Ipressure, the subjects were in a sitting position.
Resting heart rate measured using Beurer Pulse Oximeter (P@s@0dximeter). Blood collection is done 30
minutes pre-exercise and 5 minutes post-exercise on cgftilod vessels in the fingerstick. Measurement of
fasting blood glucose levels is done using Accu-Chek Performeh@ Mannheim, Germany) in milligrams per
deciliter (mg/dL).

Statistical analysis usin§PSSsoftware version 21. The normality test uses the Shaillotest, while
the other test uses the Paired Sample T-Test anddbpdndent Samples T-Test. All data is displayed with the
mean + Standard Deviation (SD). All statistical analyssssignificant levels (P<0.05).

3.  Reallts

Statistical analysis of the characteristic data ofstindy subjects including age, height, weight, body mass
index (BMI), systole blood pressure (SBP), diastole blood pre¢®BP), and resting heart rate (RHR) in each
group is presenteid table 1 below.

Tablel. Resultsof statistical analysis characteristafsesearch subjects

Group
Parameters AEE (n=10) ATE (n=10) P-value
Mean SD Mean SD
Age (years) 21.00 1.33 21.10 0.88 0.845
BH (m) 1.59 0.05 1.58 0.04 0.963
BW (kg) 77.04 10.80 75.79 9.94 0.791
BMI (kg/m?) 30.53 3.41 30.02 2.47 0.709
SBP (mmHg) 111.10 5.07 111.90 3.70 0.351
DBP (mmHg) 74.50 3.57 74.30 4.06 0.692
RHR (bpm) 73.60 3.69 76.30 8.00 0.908

Description BH: Body height; BW: Body weight; BMI: Body mass ind&8P: Systolic blood pressure; DBP:
Diastolic blood pressure; RHR: Resting heart rate; ABEute ergocycle exercise; ATE: Acute treadmill
exercise. p-Value is obtained using the Independent Samglest to compare data on the characteristics of
research subjects between AEE and ATE. All data [aldied mean+SD.

Based on Table 1, the results of the Independent SamplestTshowed that there was no significant
difference in all the characteristic data of the studyesjin each group (P>0.05). The results of the takieof
differencein fasting blood glucose levels between pre-exercispost-exercis®n AEE and ATEcanbe seen
in Figurel.
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Figure 1. A meawof fasting blood glucose levels in each group
Description: AEE: Acute ergocycle exercise; ATE: Actieadmill exercise. a p-Value is obtained using the P&esnple
T-Test. All data is displayed mean+SD. (*) Significaat pre-exercise (P<0.001)

Based on Figure 1 it is seen that there is a decreddedd glucose levels of fasting post-exercise in each
group. The Paired Sample T-Test showed that there wagndicant difference in mean of fasting blood
glucose levels between pre-exercise vs. post-exercis&Brand ATE (P<0001). The results of the analysis of
mean of fasting blood glucose levels of pre-exercise (AEEATE), post-exercise (AEE vs. ATE), and delta
(AEE vs. ATE) are presentéal Table 2.

Table 2. Fasting pre-exercise blood glucose levels (AERVE), post-exercise (AEE vs. ATE), and delta (ABEATE)

Fasting Blood Glucose (mg/dL)

Time AEE (n=10) ATE (n=10) P-value
Mean SD Mean SD

Pre-exercise 97.80 2.20 95.60 3.86 0.140

Post-exercise 93.30 3.09 84.60 6.28 0.001*

Delta(A) -4.50 2.95 -11.00 6.99 0.019*

Description: AEE: Acute ergocycle exercise; ATE: Acutatmill exercise. a p-Valus obtained using the Independent
Samples T-Test. All data is displayed mean+SD. (*hificant vs. AEE (P<0.05).

Table 2 showed that mean of pre-exercise fasting blood sgulavels in both groups had the same
tendency, while mean of post-exercise fasting blood glutesgs at ATE were lower compared to AEE.
Likewise, the mean of delta fasting blood glucose levteAEE was lower compared to AEE. Independent
Samples T-Test results showed that there was ndisanti difference in mean of pre-exercise fasting blood
glucose levels between AEE and ATE (P>0.05), while thenroéaost-exercise and delta fasting blood glucose
levels between ATE and AEE showed significant difiees (P<0.05).

4. Discussion

The study aimed to analyze the difference in the efdéanoderate-intensity treadmill and ergocycle
exercise on fasting blood glucose levels in obese adaleseenen. The main finding in the study was that
there was a decrease the meanof fasting blood glucose levels after a single sessfomoderate-intensity
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treadmill exercise and ergocycle exercise, but treadmédicise was more effective in lowering fasting blood
glucose levels in obese women than ergocycle exercise fifitisg is reinforced by research conducted by
Avery & Walker (2001), reported that a significant lower iodd glucose levels was observed during low- and
moderate-intensity exercise compared to rest and thigaliffe was lost 45 minutes after exercise. So did
Aslan's research et al. (2019), reported that exerciseisantlf lowered fasting blood glucose levels. Zheng et
al. (2020), also reported that exercise significantly lod@psdglucose fluctuations and improved blood glucose
control throughout the day. Based on the results of tily sit was shown that lower fasting blood glucose
levels are transient. Therefore, in the future, furtheearch is needed on chronic exercise to reduce fasting
blood glucose, so that exercise can be applied as alifeéstpatients who have problems with fasting blood
glucose levels.

Based on the results of descriptive analysis, the miepreeexercise fasting blood glucose levels showed
normal levels in each group. Normal fasting blood gludesels are between 70 mg/dL (3.9 mmolA 100
mg/dL (5.6 mmol/L) (CDC, 2021). The results of the one-way AMAQn pre-exercise showed that there was
no significant difference in the mean fasting blood gheclevels between the two groups. This proves that if
there are lower fasting blood glucose levels, it may bet@tiee exercise intervention, not due to differences in
the characteristics of the subjects. Several studms dHferent results in different age groups. Study by Suresh
et al. (2017), reported that the age group of 30-60 yearseshtivat obese had high blood glucose levels
compared to non-obese. Study by Akter et al. (2017), also e€pthre same thing, that serum fasting blood
glucose increased significantly in obese individualsdaZf&60 years) in both men and women with levels of
4.07+0.79 mmol/l & 5.58, respectively. £0.64 mmol/l. Thisevidence that obesity has a riskdeveloping
type 2 diabetes mellitus (Al-Ghoban & Khan, 2014).

Diabetes is a chronic disease that occurs either wieempancreas does not produce enough insulin or
when the body cannot effectively use the insulin didpices. Insulin is a hormone that regulates blood glucose.
Hyperglycemia, or elevated blood glucose, is a commorteffeuncontrolled diabetes and over time causes
serious damage to many-body systems, especially nemddslood vessels (WHO, 2021). Fryk (2021), explains
that hyperinsulinemia and insulin resistance can occabésity, this is a form of homeostatic adaptive raspo
to increased adiposity and free fatty acids (FFA). Reiefib by the statement of Xin et al. (2019), that FFA
levels are associated with insulin resistance in nabatic subjects, and the Homeostasis Model Assessment-
Insulin Resistance (HOMA-IR) in non-obese individuals isrensensitive to changes in FFA. In the future,
further research is needed involving the measuremeansofin levels, so that the HOMA-IR can be identified

and link obesity with insulin resistance about the af#iabetes.

5. Conclusion

Based on the results of the study, it can be concludeérigpatyle and treadmill exercise with an intensity
of 60-70% HRmax performedfor 30 minutes/exercise session lower fasting blood glucogdslén obese
adolescent women. But treadmill exercise is more éffeah lowering fasting blood glucose levels than

ergocycle exercise.
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