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Abstract

The objectivesiof this research wereto investigate the immediate acute effect
of a single session of ccorermuscle/strengtheningexerciseon both static and dynamic
balance capabilities in,sedentary adults.

A quasi-experimental pre-test/post-test/design was conducted on 27 sedentary
volunteers aged-25-30 years living in Bangkok. ‘Participants were randomly allocated
into the Experimental Group (EX, n = 14) orthe ControliGroup (EFRL, n = 13). Inclusion
criteria required @ sedentary lifestyle (> 6 hours/day sittingzor < 150 mins/week
moderate’ exercise), passing the PAR-Q Plus screening, and exhibiting low muscle
strengthi(handgrip, strength < 37.7 kgformales, <'25.6 ke for females). The EX group
performed 2 sets of 8\repetitions of two core exefcises: the Bird-Dog and the Plank
with Arm  Lift, with-a-30-second rest between~sets.-The-CIRL/group rested for 15
minutes. Static balance-was-evaluated using the-Modified.Romberg Test (MRT), and
dynamic balance was_assessed via“thesY-Balance Test (YBT) before and 15 minutes
after the intervention.

The EX group demonstrated a highly significant immediate increase in the YBT
Composite Reach Score (+5.04%, p < .001) with a large effect size, while the CTRL
group showed no significant change. In static balance, the EX group achieved a

remarkable increase in single-leg stance duration with eyes closed (+8.18 seconds, p <
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.001), successfully mitigating postural deficits under sensory deprivation. Furthermore,
independent t-tests on Gain Scores confirmed that the EX group's dynamic balance
magnitude of improvement (10.41%) was approximately 25 times greater than that of

the CTRL group (0.42%, p < .001).

Keywords: Core Stability, Acute Effects, Postural Control, Sedentary Behavior,

Neuromuscular Coordination, Anti-aging, Active micro-break

Introduction

Prolonged sedentary behavior-has-emerged as a pervasive global public health
crisis, severely affecting student-and-working=age populations in Thailand. Extended
periods of sitting mechanically~untoad:postural.stabilizer muscles, inducing skeletal
muscle atrophy, weakness of the core musculature, and impaired proprioceptive re-
weighting. These functional deficits/shift human movement into a reactive state,
increasing the ultimate risk of falls, occupational injuries, and chronic musculoskeletal
pain.

Fromi an Anti-Aging and Regenerative Science perspective, a sedentary lifestyle
accelerates biological asing/through  “Inflammaging'—a “sterile, low-grade chronic
systemic|inflamnmation that triggers cellular senescence and multi-organ dysfunction.
This isidriven=by a "myokine deficit"; chronically under-contracted'skeletal muscles fail
to secrate anti-inflammatory signaling proteins such as Interleukin-6'(IL-6), allowing pro-
inflammatory cytokines'like TNF- OL_and C-reactive’ protein’ to remain chronically
elevated. Whilertong-term exercise guidelines are“well"established, research regarding
the immediate, short-term-benefits ofbrief physical-interventions is limited. Therefore,
this study expleres-whether a single(15-minute micro-bout of targeted core stability
exercise can act as a néduromuscular catalyst.to immediately reverse these functional

deficits and enhance body balance:
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Research Methodology
Research Design

A Quasi-Experimental (Pre-test/Post-test) design comparing an exercise
intervention group against a non-exercise control group.
Participants & Sample Size

27 low-strength, sedentary youngiadults (aged 25-30; normal BMI of 18.5-22.9
kg/m?) recruited around the AsokBTS station in Bangkok. Sample size was validated
using a standard sample calculation formula'with a 95% confidence level.
Screening Instruments

Physical Activity Readiness Questionnaire Plus (PAR-Q Plus) and a Camry Digital
Hand Dynamometer to verify low baseline muscle strength.
Assessment Tools

Seiko Stopwatch for-the Modified Romberg-Test, Tape-based Y-Balance Test
Kit, and an AIREX'Balance Pad for unstable,surface testing.
Intervention Protocol:
1. Standardized” Warm-up: All participants, perfortned “a structured routine
consisting of 5 stretching exercises “\(Hip, Flexor,“Hamstring, Figure-Four,
Quadriceps, and Side Trunk stretches), held fori10 seconds, 3 times per side.
2. Randomization: Programmedvia random.org into Experimental (n = 14) and
Control (n'= 13) groups:
3. Exercise Execution:The Experimental eroup executéd 2 sets of 8 repetitions
of the, Bird-Dog Exercise and the Plank with’ Armn Lift, with a 30-second rest
between sets:The-movement tempo.for each-repetition was strictly controlled
at a d-second pace (2 secondsforthe concentric/upward phase and 2 seconds
for the “eccentric/downward | phase)~to.- ensure~optimal stimulation of
neuromuscular ceerdination: The Contrel.group sat and rested for 15 minutes.
Data Analysis

Executed via IBM SPSS Statistics Version 28.0. Normality was verified via the
Shapiro-Wilk test (p > .05). Homogeneity was assessed via independent t-tests, and a
2x2 Repeated Measures ANOVA was applied to evaluate Group x Time interaction

effects (p < .05).
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Results
Demographic characteristics showed baseline homogeneity between the

groups with respect to age, BMI, and sitting time (=7.5 hours/day).

1. Dynamic Balance Performance (YBT
erimental group achieved highly significant

functional gains across all directio tors following the intervention, while the

Direction Group Mean Diff p-value

+5.05 <.001*
+0.56 210

Anterior (ANT)

+5.04 <.001*
.230

Posteromedial

(PM)

<.001*
.450

tions (MR1, MR2),
where all part 0gge ever, as sensory inputs

were removec { port w cute improvements
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Table 2 Comparison of Static Balance Duration (Seconds)

Pre-test Post-test
Test Condition Group Mean Diff. p-value
(Mean#SD) (Mean+SD)

MR3: Tandem EX 54.36 +2.37 60.00 + 0.00 +5.64 <.001*
Stance (EO) CTRL 54.08 +1.98 55.15+1.99 +1.07 0.165
MR4: Tandem EX 49.21 + 2.26 5793 +1.49 +8.72 <.001*
Stance (EC) CTRL 49.08 + 1.98 50.15 + 1.99 +1.07 0.140
MR5: Feet

EX 5514 + 2.18 60.00 + 0.00 +4.86 <.001*
Together/Foam

CTRL 54.92 + 2.06 55.69+ 2.10 +0.77 0.285
(EO)
MRé6: Feet

EX 48.57+2.41 56.43 +.1.91 +7.86 <.001*
Together/Foam

CTRL 48.31 + 2.29 49.08 + 2.14 +0.77 0.320
(EQ)
MRT: Single Leg EX 4536 + 3.12 50.21 +3.45 +8.85 <.001*
Stance (EO) CTRL 45.08 + 2.96 45.62 +3.01 +0:54 0.480
MR8: Single Leg EX 30.22 + 3.00 38.40'+ 3.92 +8:18 <.001*
Stance (EC) CTRL 29.89 + 3.70 30.45 + 3.67 +0:56 0.550

*Significant’at p-<..05

3. Psychologicak.and-Eatisue-Outcomes

The physical improverments inthe EX sroUp-were-accompanied by a statistically
significant increase’in-Setf-Confiderice in Balance (A +2:00:+0.45, p < .001). Post-test
Rating of Perceived Exertion<(RPE) for the EX.group-was*3:14 + 0.95, falling within a safe

and well-tolerated "Light to Moderate" intensity range for sedentary adults.
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Discussion

The empirical results confirm that short-term core interventions provide

immediate physiological benefits through distinct neuromuscular pathways:

1.

Refinement of Feed-forward| Control: The targeted protocol primes
Anticipatory Postural Adjustments (APAs), accelerating the subconscious firing
of the transversus abdominis'and multifidus milliseconds before limb
movement occurs, allowing for cleaner dynamic extensions.

Proximal Stability for Distal Mobility: Isometric loading during planks increases
intra-abdominal pressure, transforming the trunk into a rigid cylinder that acts
as a secure mechanical anchor, minimizing micro-oscillations and Center of
Pressure (COP) sway.

Sensory Re-weighting: When visual inputsare completely removed (as in
MR8), the acute core-stimulus 're-awakens*deep muscle spindles and joint
receptors; enhancing. proprioceptive facilitation and allowing the brain to
effectively maintain stability using internal somatosensory feedback alone.
Reversing*-the/ Myokine  Deficit: Subjective data“.shows 100% perceived
improvement, indicating that a<brief 15-minute bout serves as an effective
acute” metabolic  stimulus to temporarily’ alleviate sedentary-induced

neuromuscular deconditioning.

Suggestions & Limitations

1.

Workplace: Integration: It. is ' highly-recommended to'incorporate these two
specifie-core-exercises-(Bird-Dog and Ptank with-Arm-kift) into daily "active
micro-breaks*-for_office "employees to“immediately mitigate the structural
stability lesses-caused by sitting-for more than-6-hours a day.

Pre-Activity Warm-up: This.exact-protecol should be integrated as a specific
warm-up sequence prior to sports or recreational activities (e.g., Muay Thai, or
traversing uneven urban terrains) to instantly optimize postural safety and
lower injury rates.

Future Academic Research: Subsequent studies should implement

electromyography (EMG) to track exact alterations in muscle firing sequences,
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and explore whether a "loading dose" of consecutive daily exercise sessions
establishes a permanently elevated baseline balance in sedentary cohorts.

4. A primary limitation of this study is the relatively small sample size (n = 27),
which may limit the generalizability of the findings to a broader sedentary
population; therefore, future studies with a larger calculated sample size are
warranted.

5. Future academic research should investigate the exact duration of these acute
benefits (effect duration) to determine how long the post-exercise balance

improvements persist—such as 1 hour or 4 hours post-intervention.

References

Agrawal, Y., Carey, J. P., Hoffman, H.J:; Sklare; D. A., & Schubert, M. C. (2011). The
modified Romberg.Balance Test: Normative-data in U.S. adults.
Otolaryngelogy<Head and Neck Surgery, 32(8), 1309=1311.
https://doi.org/10:1097/MAO.0b013e31822e5bee

Ainsworth, B. E., Haskell,"W. L, Herrmann, S/'D., Meckes, N.,Bassett, D. R., Jr., Tudor-
Locke, C:,.Greer, J. L., Vezina, J., Whitt-Glover, M. C,, &Leon, A. S. (2011). 2011
Compendium of physical activities: A'second update of-codes and MET
values.“Medicine &/Science in.Sports & Exercise, 43(8), 1575-1581.
https://doi.org/10.1249/MSS.00013e31821ece12

American College-of Sports Medicine. (2018). ACSM's guidelines-for exercise testing
and.prescription. (10th ed.). Wotters-Kluwer.

Beltagi, A., Abdallah,.A;;.& Elhafez, S. (2014). Effect of core-stability exercises on
balance between trunk-muscles in healthy adult.individuals. International
Journal of Physical.and-Cognitive. Science,8(8),-243-249.
https://doi.org/10.5281/zenode.1092479

Chaari, F., Alkhelaifi, K., Rahmani, A., Peyrot, N., Boughattas, W., Hadadi, A., Rebai, H.,
Boyas, S., & Sahli, S. (2025). Acute effect of core stability exercises on static
and dynamic postural balance in soccer players with groin pain. Scientific

Reports, 15(1), Article 9086. https://doi.org/10.1038/s41598-025-94368-5



Published Online: 16 JUL 202g

Chung, E. J,, Kim, J. H., & Lee, B. H. (2013). The effects of core stabilization exercise on
dynamic balance and gait function in stroke patients. Journal of Physical
Therapy Science, 25(7), 803-806. https://doi.org/10.1589/jpts.25.803

Clark, R. A, et al. (2022). Dynamic balance assessment tools: A review. Physical
Therapy in Sport, 58(2), 192-198: https://doi.org/10.1016/j.ptsp.2022.08.003

Ekelund, U., Tarp, J., Steene-Johannessen;,J., Hansen, B. H., Jefferis, B., Fagerland, M.
W., Whincup, P., Diaz, K. M, Hooker, S. P., Chernofsky, A., Larson, M. G.,
Spartano, N., Vasan, R. S., Dohrn, I. M.; Hagstromer, M., Edwardson, C., Yates,
T., Shiroma, E., Anderssen, S. A, & Lee, |. M. (2019). Dose-response
associations between accelerometry measured physical activity and sedentary
time and all-cause mortality: Systematic review and harmonised meta-
analysis. BMJ, 366, Article 14570. https://doi.org/10.1136/bmj.14570

Gao, Y., Silvennoinen, M., Pesola, J..A., Kainulainen,-H:; Cronin, N. J., & Finni, T. (2017).
Acute metabolic response, energy expenditure, and EMG activity in sitting and
standing: Medicine & Science in Sports & Exercise, 49(9), 1927-1934.
https://doi.ore/10.1249/MSS.0000000000001305

Granacher,/U,, et:al.(2013). Effects of core strength training onbalance, functional
performance, and fall prevention'in older adults. Gerontology, 59(6), 503-510.
https://doi.org/10.1159/000351315

Greenberg, E.T., Barle, M., Glassmann, E., & Jung, M. K. (2019). Intefrater’'and test-
retest reliability of the Y Balance.Test in healthy, early adolescent female
athletes. International Journal of Sports Physical Therapy, 14(2), 204-213.

Hong, S. K., Park, J,-Kwon;-S., Kim,.J. S., & Koo;J. W.-(2015).Clinical efficacy of the
Romberg test using-a foam pad to.identify balance problems: A comparative
study with the sensory-organization test:-European Archives of Oto-Rhino-
Laryngology, 272(11),-3143-3149. https://doi.org/10.1007/s00405-014-3273-2

Judice, P. B., Hamilton, M. T., Sardinha;-L. B., Zderic, T. W., & Silva, A. M. (2016). What
is the metabolic and energy cost of sitting, standing and sit/stand transitions?
European Journal of Applied Physiology, 116(2), 263-273.
https://doi.org/10.1007/s00421-015-3279-5



Published Online: 16 JUL 2029

Kaewyangdee, O. (2020). Immediate effect of core stability exercise instruction with
pressure biofeedback on balance in elderly (Master's thesis). Mae Fah Luang
University.

Kaji, A., Sasagawa, S., Kubo, T., & Kanehisa, H. (2010). Transient effect of core stability
exercises on postural sway during quiet standing. Journal of Strength and
Conditioning Research, 24(2);382-388.
https://doi.org/10.1519/JSC.06013e3181c06bdd

Kahle, N. L., & Gribble, P. A. (2009). Core stability training in dynamic balance testing
among young, healthy adults. Athletic Training & Sports Health Care, 1(2), 65—
73. https://doi.org/10.3928/19425864-20090301-0

Kim, A., Lee, J., Kim, S., Chai, J., Song, J. J., & Chae, S. (2020). Is postural dysfunction
related to sarcopenia? A population-based study. PLOS ONE, 15(6), Article
e0232135. https://doi.org/10.1371/journal.pone.0232135

Lee, D, Lee, S., & Jeong, H.(2015). ¥ Balance Testsperformance in healthy young
adults: Reliability.and correlation'with lower limb strength. Journal of Human
Kinetics, 45,.67<76. https://doi.org/10.1515/hukin-2015-0007

Lesinski, My et al.i(2015). Effects of balance training en balance performance in
healthy-older adults: A systematic review and meta-analysis. Sports Medicine,
45(12),-1721-1738. https://doi.org/10.1007/s40279-015-0375-y

Oliva-L'ozano; J. M., & Muyor, J..M. (2020). Core muscle activity during’physical fitness
exercises: A systematic review..International Journal-of Environmental
Research and Pubtlic Health, 17(12), Article 4306.
https://dol.org/10:3390/ijerph17124306

PAR-Q+ Collaboration.(n.d.)-The Physicat.Activity Readiness Questionnaire for
Everyone (PAR-Q+) and-electronic-Physical-Activity Readiness Medical
Examination (ePARmed=X+): The international-standard for pre-participation
screening. https://pargplus.org/

Park, J. H., Moon, J. H., Kim, H. J., Kong, M. H., & Oh, Y. H. (2020). Sedentary lifestyle:
Overview of updated evidence of potential health risks. Korean Journal of

Family Medicine, 41(6), 365-373. https://doi.org/10.4082/kjfm.20.0165



Published Online: 16 JUL 20218

Pesola, A. J., Laukkanen, A., Tikkanen, O., Sipila, S., Kainulainen, H., & Finni, T. (2015).
Muscle inactivity is adversely associated with biomarkers in physically active
adults. Medicine & Science in Sports & Exercise, 47(6), 1188-1196.
https://doi.org/10.1249/MSS.0000000000000527

Pinto, A. J., Bergouignan, A., Dempsey, C. P., Roschel, H., Owen, N., Gualano, B., &
Dunstan, D. W. (2023). Physielogy of sedentary behavior. Physiological
Reviews, 103(4), 2561-2622. https://doi.org/10.1152/physrev.00022.2022

Plisky, P., Schwartkopf-Phifer, K., Huebner, B.; Garner, M. B., & Bullock, G. (2021).
Systematic review and meta-analysis of the Y-Balance Test Lower Quarter:
Reliability, discriminant validity, and predictive validity. International Journal
of Sports Physical Therapy, 16(5), 1190-1209.
https://doi.org/10:26603/001¢c.27634

Silva, F. M., Duarte-Mendes,-P.,-Rusenhack, M. C.,.Furmann, M., Nobre, P. R., Fachada,
M. A, Soafes, G. M., Teixeira;/A., & Ferreira,d. P. (2020): Objectively measured
sedentary behavior and physical fitness in.adults: A systematic review and
meta-analysis. International Journal of Environmental Research and Public
Health, 17(22), Article 8660. https://doi.org/10.3390/ijerph 17228660

Son, N., Sung, H., Kim, G., Choe, H., Ryu, Y., & Kim,"Y. (2023). The-effects of 12-week
online-delivered isometric and dynamic core stability exercises on functional
movement, dynamic postural control, and core endurance’in‘healthy young
adults. The'Asian Journal of Kinesiology, 25(4), 20-31.
https://doi.org/10.15758/ajk.2023.25.4.20

Szafraniec, R Barafiska, J& Kuczyﬁski, M. (2018).-Acute-effects of core stability
exercises,on balance control-Acta.of Bioengineering and Biomechanics, 20(3),
145-151.

Topothai, T., Tangcharoensathien, V. Edney, S. My-Suphanchaimat, R., Lekagul, A,
Waleewong, O., Topothai, C., Kutthanmanusorn, A., & Muller-Riemenschneider,
F. (2023). Patterns and correlates of physical activity and sedentary behavior
among Bangkok residents: A cross-sectional study. PLOS ONE, 18(10), Article
€0292222. https://doi.org/10.1371/journal.pone.0292222



Published Online: 16 JUL 20%?

World Health Organization. (2020). WHO guidelines on physical activity and sedentary

behavior. World Health Organization. https://www.who.int/publications-
detail/9789240015128




	Immediate Acute Effects of a Single Core Muscle Strengthening Exercise
	on Balance in Sedentary Adults
	Abstract
	Introduction
	Research Methodology
	Results
	1. Dynamic Balance Performance (YBT)
	Table 1 Normalized Y-Balance Test Scores (%)

	2. Static Balance Performance (MRT)
	Table 2 Comparison of Static Balance Duration (Seconds)

	3. Psychological and Fatigue Outcomes

	Discussion
	Suggestions & Limitations

	References




