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Exercise Duration as a Measure of Functional Performance

Introduction Baseline Predictors and VT1 Responsiveness

Table 1. Physical Characteristics of Participants Table 3. Exercise duration and maximal oxygen uptake

Endurance training facilitates exercise performance through a complex
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integration of central and peripheral adaptations, such as enhanced oxygen ariables (n=24) (n=10) (n=14) Exercise duration(sec) VO.max (ml/kg/min)
delivery, rpitochopdrial biogenesis, and increased fatigue .resistance. While Age (years) TN AR EAS TREYIG XTI R - R R
markers like maximal oxygen uptake (VO,max) and ventilatory threshold .
. . L . BMI (kg/m) 24.1+1.0 4.0%2.2 4.1+15 0.812 Pre 7923 £ 679 T68.7 + 60.0 52.645.7 53.3+7.4
(VT1) are standardly employed to quantify these gains, significant inter- |
individual variability - often termed "non-response”- challenges the VOumax (mlkg/min) — 52.046.8 nbEAT a3 ETA - 730 Post 847.1+39.8 B2L4£54.5 50.15.5 34.6+£6.8
universality of these adaptations. This heterogeneity is frequently Body Fat | %) 18,1 £3.3 el i 0433 Change (A) F54. 8 F52.7 -2.5 F1.3
confounded by measurement error or insufficient training stimuli, Values are expressed as Mean + Standard Deviation (SD) NR, non-segponder; K, responder. Datn are presented ss mean 3 sandard devistion (317)
necessitating a more rigorous approach to distinguish true physiological No significant differences were observed in baseline VO,max between groups (p = 0.79). A repeated-measures ANOVA confirmed a highly significant main effect of time (p < 0.001), with a large
change from statistical artifacts. Notably, because VT1 reflects the onset of Table 2. Logistic regression predicting VT1 responsiveness effect. 51zte fnp 0.722). Tﬁls 111ilt(.11$:atest that the training program was robustly effective in improving
. . . . I'Cl ran I 1C1pants.
bicarbonate buffering and lactate appearance, 1t remains a cornerstone of R " - or oo 1 ikttt et S
. . e . . L Fo
exercise prescription; however, evidence suggests that functional P Submaximal Metabolic Resp onses
performance may improve independently of detectable shifts in BMI (kg/nr) 0.168 0.265 0.845 0.481-1442  0.525
submaximal metabolic efficiency. Despite observed dissociations between Age (vears) 0.114 0.180 0.892 0.608-1.287 0.526 A. Oxygen Uptake B. Energy Expenditure
acrobic capacity and metabolic thresholds, research incorporating _ . 70 ; 30 1
o , Pre VT1 (mlkg/min)  -0.339 0.163 0.712 0.471-0.919  0.037 “& NRLO (Pre)
measurement error—based frameworks to evaluate the multidimensional _ _ -B- NR.4 (Wa)
fend dantivit . Data are presented as mean + standard deviation (5D). BML, body mass index; Pre VTI, 60 - o5 | :g: ;TFE}?;;‘;SH
nature o endurance a dpuvily remains sparse. baseline ventilatory threshold 1; OR, odds ratio; CI, confidence interval. *p =< 0.05 3 R 4 (W4)
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Binary logistic regression confirmed that baseline VT1 1s a significant negative predictor & 7 - 20-
Purpose of responsiveness (f =-0.339, OR =0.712, p = 0.037). §o4n_ E
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To examine inter-individual variability in ventilatory threshold 1 (VT1) Receiver Ope rating Characteristic (ROC) Analysi s I o
adaptation following 8 weeks of aerobic training and to determine whether g 10
baseline physiological characteristics predict training responsiveness. In L - ?
addition, we evaluated whether improvements in functional performance 0.8 - 101 >
occur independently of VT1 adaptation. £ 0.6 -
g 0 1 I[] EIU SIU rill[] 5IU EID T"IU SID QIU 1 [EI'D 0 1ID 2ID SIU 4ID 5lﬂ EIU ?IEI SIU 9 Ili] 1 60
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0.2 - Figure 3. Submaximal metabolic responses across relative intensity levels (A) Oxygen uptake (VO2, No
Procedures & Design 0 . . . . significant effects of Group (p = 0.163), Time (p = 0.479), or Interaction (p = 0.606)) and (B) energy
e 8-week supervised aerobic intervention (Pre-Post). 0 0.2 0.4 0.6 0.8 ! expenditure (EE, No significant effects of Group (p = 0.072), Time (p = 0.665), or Interaction (p = 0.744)).

False Positive(1l - Specificity)

* Fat mass and FFM via BIA (InBody 570).
* Graded Exercise Test (GXT): Bruce Protocol (Cosmed K5). Figure 1. Receiver operating characteristic (ROC) curve 1llustrating the predictive CO“C' usion
* VO,max, Time to Exhaustion (TTE), and submaximal VO,/EE. ability of baseline VT1 for training responsiveness.

* Assessments at Week 0 (Baseline), Week 4 (Mid), and Week 8 (Post).

VT1 & Responder Classification A. Responders B. Non-Responders Eight W§eks of aerob.w training 1mproveq €XErcise toleranc§ 1ndepepdent of chapges n

* VTI Criteria: First non-linear increase in VE/VO, without VE/VCO, increase. -0 310 - submaximal metabolic economy or ventilatory threshold shifts. Initial VT predicts

e (lassification: Based on Minimal Detectable Change (MDC). magnitude of subsequent VT1 adaptation, consistent with a physiological ceiling effect;
C=1.96 x \2xSEM 29.0 ~ 29.0 - however, functional adaptations occurred regardless of threshold classification. These

* Groups: Responders (R) vs. Non-Responders (NR) (based on MDC threshold). findings highlight the multidimensional nature of endurance adaptation and caution against

Training Program g‘; 27.0 1 27.0 1 ndividua! defining training success solely by changes in ventilatory thresholds.

* Frequency: 2 sessions/week for 8 weeks (Supervised). S Mean

* Intensity: Heart Rate Reserve (HRR) based. > 25.0 1 25.0 A \

* Wks 1-5: 30-60% HRR (Progressive). — |

* Wks 6-8: >60% HRR (Maintenance). 230 - 23.0 - F '

* Compliance: =85% attendance required. <CL AYTON ST ATE

Statistical Analysis 21.0 . . . 210 - - i ’

* Binary Logistic Regression (Baseline VT1, Age, BMI). Pre Post Pre Post - UNIVERSITY UNTV ERSTITY

* ROC Analysis (AUC) and Nagelkerke R?. Figure 2. Individual changes in ventilatory threshold 1 (VT1) from pre- to post-

’ R.epe.ated—measures ANOVA and Linear Mixed-eftects Models. intervention in (A) responders and (B) non-responders. Data are presented as mean +
* Significance: Mean = SD; p <0.05. standard deviation (SD).
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