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Aims/Objectives: Accurate metabolic exercise testing is essential for assessing cardiometabolic health in both athletes and clinical
populations with prediabetes and diabetes. This study investigated whether and how fat, carbohydrates and lactate diagnostics are
influenced by ergometry testing pedaling frequency.

Methods: This randomized cross-over repeated-measures trial, examined human participants for cardiorespiratory oxygen uptake
(VO2) and carbon dioxide production (VCO2), and blood lactate concentration (BLC), using two separate incremental load
ergometry exercise tests until exhaustion, at higher versus lower cycling pedaling frequencies of 100 and 50 revolution per
minute (RPM). Metabolic diagnostics of fatty acid oxidation (FAO), carbohydrates oxidation (CHO), maximal FAO (MFO)
and associated MFO intensity (Fatmax) were estimated by stoichiometric equations and compared at 100 versus 50 RPM.

Results: Higher VO2, VCO2, BLC and CHO and lower FAO were found for all submaximal intensities at 100 RPM than at 50
RPM (all p < 0 01). Fatmax power output was significantly lower (83 7 ± 20 3 vs. 99 8 ± 25 8W, p < 0 05, effect size d = 0 70) at
100 than at 50 RPM. However, pedaling frequency-dependent effects reflected nonsignificant changes in MFO (0 58 ± 0 16 vs.
0 52 ± 0 15 g min−1, p = 0 12, d = 0 39), and also in the corresponding BLC at MFO (1 70 ± 0 45 vs. 1 30 ± 0 39 mmol L−1, p =
0 06, d = 0 9).
Conclusions: Metabolic assessments should prioritize absolute MFO and BLC dynamical changes over Fatmax intensities, when
interpreting fat-oxidation capacity, particularly under varying pedaling frequencies. By jointly characterizing blood-based and
respiratory-based diagnostics under different exercise assessment conditions, this study helps improve the reliability of
diagnosing the metabolic status in both healthy individuals and patients with metabolic disease.
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1. Introduction

Accurate metabolic exercise assessment remains a central
focus in addressing weight management and fat-loss out-
comes, particularly given the rising prevalence of obesity
and Type 2 diabetes [1]. Standardized cycling ergometry
testing commonly estimates fatty acid oxidation (FAO) and
carbohydrate oxidation (CHO) via indirect calorimetry,
measuring oxygen uptake (VO2), carbon dioxide production

(VCO2), and the respiratory exchange ratio (RER). Two key
diagnostic thresholds frequently used for prescribing exer-
cise and evaluating metabolic health are (a) maximal fat oxi-
dation (MFO; g·min-1) and (b) the exercise intensity
corresponding to MFO (Fatmax), expressed relative to max-
imal oxygen uptake (%VO2peak) or power output (%Ppeak)
[2–4].

Standard cardiorespiratory outcomes of VO2, VCO2,
and RER of cycling ergometry exercise testing have all been
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previously shown to be affected by the variation of pedal fre-
quencies at 40, 60, 80, 100, and 120 revolution per minute
(RPM) [5, 6]. Higher pedal frequency resulted in higher
metabolic rate at given power output, and such effects were
largely explained by increases in muscle recruitment, neuro-
muscular function, and substrate content and synthesis
[7–9]. However, despite the known pedal frequency effects
on cardiorespiratory variables, and postulated effects on
metabolism, it remains unclear whether and how pedal fre-
quency impacts the important diagnostic variables of MFO
and Fatmax.

Enhancing Fatmax, that is, shifting it to a higher exercise
intensity while maintaining the same MFO, has shown ben-
efits for weight loss, insulin sensitivity, and endurance per-
formance [10–12]. For instance, 10 weeks of Fatmax-based
training improved body composition and physical fitness
in overweight middle-aged women [13]. Yet, the notion of
Fatmax as the “fat-burning zone” has been challenged, as
MFO can occur across a broad range of intensities (30%–
75%VO2peak) [14–16], and is associated with a similarly wide
range of blood lactate concentrations (BLC; 0.8–
2.2mmol·L−1) [14]. These findings suggest that monitoring
MFO in conjunction with BLC may offer more meaningful
insight than relying on Fatmax alone. Previous studies have
also highlighted methodological limitations affecting Fat-
max, including ergometer testing stage duration and respira-
tory gas sampling protocols [12, 14]. Yet, no studies have
independently examined how pedal frequency-specific phys-
iological differences influence both MFO and Fatmax.

Clinical populations with cardiometabolic conditions
such as diabetes are often tested on cycling ergometry using
low pedaling frequency of 50 RPM [17, 18], whereas high
cadence of around 100 RPM is reported as more efficient
and preferred by elite cyclists [19, 20]. However, when esti-
mating MFO and Fatmax, studies have rarely reported their
pedal frequency, with limited number reporting using 60-80
RPM [21, 22]. Faster pedaling frequency of 100 RPM was
previously shown to elevate metabolic rate and CHO reli-
ance at the same absolute workload compared with 50
RPM, though greater FAO reliance was detected at a 100
RPM when BLC accumulation was used as the guiding
parameter [7]. Building on these insights, this study is aimed
at investigating how pedaling frequency (100 vs. 50 RPM)
influences MFO and Fatmax, and to evaluate the joint effects
on BLC.

We hypothesized that pedal frequency induced changes
on indirect calorimetry measures (VO2, VCO2, and RER),
and subsequently on CHO and FAO would differentially
affect Fatmax compared with MFO and BLC. Specifically,
we expected that higher pedaling rate would reduce Fatmax
independently of changes in MFO and BLC.

2. Methods

2.1. Study Design and Participants. The study followed a ran-
domized, repeated-measures cross-over design. Eleven
healthy males (mean ± standard deviation [SD]; age: 23 5 ±
3 8 years, height: 1 8 ± 0 1m, body mass: 76 6 ± 14 3 kg)

provided written informed consent to participate. The study
was approved by the institution's ethics committee and con-
formed to the latest Declaration of Helsinki and guidelines
for human testing. The sample size was calculated based
on the effect of pedal frequency on blood lactate concentra-
tion and respiratory data [7], targeting a large effect size with
90% power at an alpha level of p < 0 05, requiring a sample
of 10 participants. All tests were conducted at the same time
of the day and under consistent environmental conditions
(temperature: 19°C ± 0 8°C, relative humidity: 55% ± 9 1%,
and barometric pressure: 1022 ± 11mmHg).

Participants were instructed to avoid strenuous exercise
or alcohol and to maintain consistent physical activity and
dietary habits throughout the experimental period, including
the 24h prior to each test. Participants were university stu-
dents with varied fitness levels (see Table 1 for peak data),
living typical student lifestyles. During each visit, they were
asked (in a standardized manner by the same physiologist)
to confirm no changes in diet or activity levels during the
study. Participants verbally confirmed adherence to pretest
instructions on physical activity and diet before each session,
and all tests were conducted by the same experienced
physiologist.

On the day of testing, participants were instructed not to
consume a heavy meal within at least 2 h before the session.
Testing occurred at similar times between 08: 00 and 12: 00.
Participants unfamiliar with the cycling protocol attended a
prior additional familiarization session.

2.2. Experimental and Exercise Testing Protocol. Participants
completed two incremental cycling tests at 50 and 100 RPM
to exhaustion in randomized cross-over order within a 2-
week period. All tests were performed on an electromagnet-
ically braked cycle ergometer (Lode Excalibur Sport, Gro-
ningen, the Netherlands). Saddle and handlebar positions
were recorded in the first session and replicated for the sec-
ond. Initial power output was set at 1W·kg−1 body mass and
increased by 0.5W·kg−1 every 2-min stage. Participants
cycled until volitional exhaustion, defined as the inability
to maintain pedaling frequency for more than 15 s despite
verbal encouragement, achieving age-predicted maximal
heart rate (220 − age), or a plateau in VO2.

Breath-by-breath measurements of VO2 and VCO2 were
collected using an online gas analyzer (Oxycon Pro, Jaeger,
Hoechberg, Germany). Participants respired through a
mouthpiece attached to a low-resistance, low-dead–space
turbine volume transducer (Triple V turbine, Hans
Rudolph, Kansas, United States). Flow sensors and gas ana-
lyzers were calibrated with known gasses (16% O2, 5% CO2)
and a 3-L syringe before each test.

To measure BLC, a vasodilatory hyperemic gel (Final-
gon, Thomae, Biberach, Germany) was applied to the ear-
lobe at a consistent time for all participants. Capillary
blood samples (20μL) were collected from the hyperemic
earlobe within ~15 s at rest and at the end of each incremen-
tal stage. Lactate was analyzed using a calibrated analyzer
(Ebio Plus, Eppendorf, Hamburg, Germany) with enzymatic
amperometric techniques and 2 and 10mmol·L−1 control
standards.
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2.3. Data Processing and Analysis.MFO was identified as the
highest absolute FAO (g·min−1). Fatmax was the intensity
corresponding to MFO, expressed relative to both
%VO2peak and %Ppeak [2, 3]. Peak power (Ppeak) was calcu-
lated as the final completed power plus the proportion of
time spent in the last uncompleted stage multiplied by the
power increment [14]. Relative exercise intensities were
defined as %Ppeak and %VO2peak. Peak and submaximal V

O2 and VCO2 values were averaged for the final 30 s of each
stage in both tests. RER was calculated as VCO2/VO2. FAO
and CHO were estimated using stoichiometric indirect calo-
rimetry [23]:

FAO = 1 695 × VO2 − 1 701 × VCO2 1

CHO = 4 585 × VCO2 − 3 226 × VO2 2

MFO was individually identified as the highest absolute
FAO (g.min−1). Fatmax was defined as the intensity corre-
sponding to MFO, expressed relative to both % VO2peak
and %Ppeak [2, 3].

2.4. Statistical Analyses. Data were analyzed using SPSS v26
and reported as mean ± SD. Effects of pedaling frequency,
intensity, and power output on FAO and CHO were assessed
using repeated-measures one-way ANOVA with Bonferroni
post hoc tests when ANOVA assumptions were met. Paired-
samples t-tests compared peak between pedaling frequen-
cies. Effect sizes were calculated using Cohen's d (small
≥ 0.2, medium ≥ 0.5, large ≥ 0.8). Pearson correlation coeffi-
cients were used to explore relationships. Statistical signifi-
cance was set at p < 0 05.

3. Results

3.1. Peak Data. Peak data of Ppeak and VO2peak or RERpeak
(Table 1) were not significantly affected at different pedaling
frequencies of 50 versus 100 RPM (Table 1). However,

BLCpeak was significantly higher at 100 compared with 50
RPM (Cohen's d = 0 8, p < 0 05), (Table 1). Strong positive
correlations were observed between Ppeak and VO2peak at
both 50 RPM (r = 0 96, p < 0 01), and 100 RPM (r = 0 91,
p < 0 01).

3.2. Submaximal Cardiorespiratory and Metabolic Responses
at 50 vs. 100 RPM. Both VO2 and VCO2 levels were signifi-
cantly higher at 100 RPM than at 50 RPM across all submax-
imal exercise intensities up to 80% of Ppeak (p < 0 001,
F = 107 011, eta squared η2 = 0 682 for VO2, and p < 0 001,
F = 114 832, η2 = 0 697 for VCO2), which included all inten-
sities at RER ≤ 1 (Figures 1 and 2). The correlation coeffi-
cient was significant between the conditions (r = 0 999 for
both VO2 and VCO2p < 0 0001).

BLC was significantly higher at 100 compared with 50
RPM at all submaximal intensities below 80% Ppeak
(p < 0 001, F = 37 992, η2 = 0 432) (Figure 3). The correla-
tion coefficient was significant between the conditions
(r = 0 990, p < 0 0001).

3.3. Fat and Carbohydrates Metabolism at 50 vs. 100 RPM.
Higher CHO (p < 0 001, F = 21 214, η2 = 0 683) and lower
FAO (p < 0 001, F = 107 811, η2 = 0 300) were found at 100
RPM than at 50 RPM at all submaximal intensities up until
80% and 65% Ppeak for CHO and FAO, respectively,
(Figures 4, and 5). The correlation coefficient was significant
between the conditions (r = 0 997, r = 0 991, for CHO and
FAO, respectively, p < 0 0001).

3.4. Pedaling Frequency Effects on Fatmax, MFO and
Corresponding Power Output and BLC. MFO did not differ
significantly between cycling at 50 and 100 RPM (p = 0 123
, d = 0 39). BLC at MFO also showed no significant differ-
ence between the two pedaling frequencies of 50 and 100
RPM, though with a large effect size (p = 0 061, d = 0 90).

However, the power output corresponding to MFO was
significantly higher at 50 RPM compared with 100 RPM
(p = 0 045, d = 0 70). This was accompanied by a trend
towards significantly higher Fatmax expressed as %Ppeak at
50 RPM, which showed a large effect size (p = 0 056, d =
0 80).

When Fatmax was estimated as a function of metabolic
rate of %VO2peak, it was significantly higher at 100 than at
50 RPM (p = 0 029, effect size, d = 0 90), (Table 2).

4. Discussion

The main finding of this study is that the accuracy of meta-
bolic assessment for the determination of maximal fat
metabolism is influenced by pedaling frequency. The study
found that at the same exercise intensity, cycling at 50
RPM, resulted in 20% higher Fatmax (%Ppeak), 10% greater
MFO (g.min−1), and 16% higher power output at MFO com-
pared with 100 RPM (Table 2). This important finding
asserts that a smaller difference in absolute MFO can reflect
a large difference in the corresponding exercise intensity,
which is critical for metabolic assessments, especially when
prescribing fat-loss or weight management to individuals

TABLE 1: Peak physiological and mechanical data of cycling
ergometry incremental testing at 50 versus 100 RPM.

Peak data
Pedaling frequency at 50

RPM (mean ± SD)
Pedaling frequency at
100RPM (mean ± SD)

Ppeak (W) 295 7 ± 45 6 298 7 ± 55 8
VO2peak
(mL.min−1)

4054 ± 561 4131 ± 682

VCO2peak
(mL.min−1)

4638 ± 618 4712 ± 743

RERpeak 1 15 ± 0 08 1 14 ± 0 06
BLCpeak
(mmol.L−1)

9 2 ± 1 9 11 0 ± 2 4∗

Abbreviations: BLCpeak, peak blood lactate concentration; Ppeak, peak power
output; RERpeak, peak respiratory exchange ratio (individually calculated as
VCO2peak/VO2peak); VCO2peak, peak carbon dioxide production; VO2peak,
peak oxygen uptake.
∗Significantly higher at 100 than at 50 RPM (p < 0 05).
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Figure 1: Oxygen uptake (VO2) responses at incremental intensities at 100 versus 50 RPM (mean ± SD). ∗Significantly higher VO2 at 100
RPM than at 50 RPM (p < 0 001 for ANOVA, and p < 0 05 for all post hoc comparisons).
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Figure 2: Carbon dioxide production (VCO2) responses at incremental exercise intensities (mean ± SD). ∗Significantly higher at 100 RPM
than at 50 RPM (p < 0 001 for ANOVA, and p < 0 05 for all post hoc comparisons).
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Figure 3: Blood lactate concentration (BLC) responses at different intensities at 100 versus 50 RPM (mean ± SD). ∗Significantly higher BLC
at 100 RPM than at 50 RPM (p < 0 001 for ANOVA, and p < 0 05 for all post hoc comparisons).

4 Journal of Diabetes Research

 1485, 2026, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/jdr/2259315 by B

irm
ingham

 C
ity U

niversity, W
iley O

nline L
ibrary on [16/03/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



with metabolic conditions and in diabetes lifestyle
interventions.

The study found that cardiorespiratory VO2 and VCO2,
which are routine indirect calorimetry measurements
required for estimating FAO and MFO, were both higher
at 100 RPM versus 50 RPM at all submaximal intensities
(Figures 1 and 2). These pedaling frequency-effects on car-
diorespiratory function were similar to higher VO2 and V
CO2 at 90–100 RPM versus 40–50 RPM reported for similar
submaximal intensities of 40–80 %VO2peak [5, 24]. However,
the study extended previous knowledge by further analyzing
consequent metabolic effects on indirect calorimetry-based
relative CHO and FAO contributions, particularly at exer-
cise intensities of 30%–65%VO2peak, which include the diag-
nostic index of Fatmax (Figures 4 and 5). Recommending

“fat-burning zone” in metabolic testing should consider ped-
aling frequency related effects on both respiratory data and
consequent metabolic MFO and Fatmax intensities.

The study individually estimated and compared absolute
amounts of MFO, which was not statistically significantly
different between the two pedaling frequencies (Table 2).
However, power outputs associated with MFO were 8.4%
higher at 50 RPM (p < 0 05, d = 0 7) compared with those
at 100 RPM. Therefore, MFO, as an absolute amount of
metabolized fat, and Fatmax, as an exercise intensity should
be considered independent diagnostic markers of metabolic
health testing and exercise prescription. Exercise training
aimed at achieving higher Fatmax resulted in improved
insulin sensitivity, increased fat utilization, and fatty acids
mobilizing enzymes' activity [11, 13]. One study showed that
10-week Fatmax intensity training has been reported to
improve body composition, cardiovascular function and fit-
ness outcomes in overweight middle-aged women [13].
However, absolute MFO also served as a metabolic diagnos-
tic tool irrespective of the intensity at which it occurs. For
example, MFO was 18% higher in trained compared with
untrained individuals, reflecting 20% higher muscle citrate
synthase activity and beta-hydroxy-acyl-CoA-dehydroge-
nase, which are enzymes responsible for fatty acid metabo-
lism [4]. Achieving higher MFO is influenced by several
physiological determinants including muscle and fiber
recruitment patterns, neuromuscular function, and glycogen
content sparing and synthesis [4, 8, 9].

Potential effects on muscle and fiber recruitment pat-
terns may partly explain pedaling frequency induced differ-
ences on MFO and BLC levels associated with MFO (~10%
difference in both and with moderate effect-size) on the
one hand, and pedaling frequency-differences induced on
Fatmax intensities (~20% difference) on the other hand
(Table 2). It is likely that higher pedaling frequency at given
fixed exercise intensity reflected a shift towards reliance on
fast-twitch muscle fiber, combined with higher perfusion of
recruited muscles with more favorable conditions for oxygen
delivery [9]. This created a situation where detecting MFO at
a fixed intensity relative to VO2peak was nonuniform between

participants. VO2peak had previously been found to only
explain 12% of MFO interindividual variability [16]. That
study's Fatmax of 48.3%VO2peak is close to this study's

48.9%VO2peak at 100 RPM and higher than 42.8% at 50

RPM. Thus, relying on %VO2peak alone in determining
MFO changes is insufficient, whereas adding a blood-based
BLC measurement can be more sensitive in addressing the
metabolic MFO interindividual variability. Joint blood-
based and respiratory-based diagnosis helps to personalize
metabolic testing and interventions patients and athletes.

Another interesting observation of the present study is
that pedaling frequency alterations induced a higher Fatmax
intensity related to Ppeak (higher at 50 than 100 RPM), but
such response was different when Fatmax was related to V
O2peak (higher at 100 than 50 RPM). This discrepancy is

explained by the difference in VO2 required, with VO2 being
higher at 100 RPM at any given intensity (Figure 1, Table 2).
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Figure 4: Carbohydrate oxidation responses at different intensities
at 100 versus 50 RPM (mean ± SD). ∗Significantly higher at 100
RPM than at 50 RPM (p < 0 001 for ANOVA and p < 0 05 for all
post hoc comparisons).
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Figure 5: Fatty acid oxidation responses at different intensities at
100 versus 50 RPM (mean ± SD).∗Significantly higher FAO at 50
than at 100 RPM (p < 0 001 for ANOVA, and p < 0 05 for all post
hoc comparisons).
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Therefore, pedaling frequency-induced disparities in
describing Fatmax at given power or given VO2 affect Fat-
max diagnostic reliability and interpretation for both
patients and athletes.

To accurately predict changes in FAO and MFO, the
BLC serves as a blood-based predictor of FAO variability
(Figure 3), since it is more sensitive than intensity-based Fat-
max. Higher BLC reflects lower FAO and MFO. BLC vari-
ability was estimated to reflect a range of 0.3–0.7 g.min−1 of
MFO variability in healthy participants, which can reach
1.7 g.min−1 in elite endurance athletes [14, 25]. Understand-
ing individuals' metabolic status through joint MFO and
BLC levels is essential in the context of their joint responses
to pedaling frequencies (Figures 3 and 4). Fatmax intensities
alone may not be valid indicators for MFO (i.e., indicating
metabolic status or weight-loss prediction) when varying
pedaling frequency. This is in line with recent debates ques-
tioning Fatmax validity when other experimental variations
are present (dietary intake, nutrition supplements, and exer-
cise intensity domains) [15, 25–27]. BLC prediction of MFO
also agrees with recent emphasis on lactate role as a key sig-
naling molecule that mediates interorgan communication
through the hydroxycarboxylic acid receptor 1, which is pri-
marily expressed in adipose tissues [28]. Further studies are
needed on how BLC variability determines MFO in individ-
ual and diabetes patients.

4.1. Strengths and Limitations. Indirect calorimetry is the
most practical method to analyze metabolic FAO, CHO,
and associated MFO and Fatmax, which relies on measuring
cardiorespiratory VO2 and VCO2 gas exchange, compared
with other more invasive methods such as muscle biopsy
and isotope tracers [3, 4]. Therefore, appropriate respiratory
gas sampling protocol that provides a representation of the
specific intensity domain is essential. This study averaged
last 30-s breath by breath gasses at 90–120 s of each 2-min
stage, which is consistent with achieving ≥ 95% O2 and
CO2 onset kinetics steady-state attainment, especially at
low exercise intensities [29, 30]. This practical approach is
more representative of the metabolic state of each increment
stage than longer 3-min stage-protocols which averaged
whole 1-2min samples (i.e., ≤ 95%) [31, 32]. Some may
argue that longer stage increments (4-6min) are preferred
for BLC steady state attainment due to longer duration asso-

ciated with lactate transport mechanisms governing its deliv-
ery and transport compared with mechanisms associated
with gas exchange [29, 32]. Studies which estimated Fatmax
using longer stage durations of either 4 or 6min, showed
minimal MFO-associated differences (~1.9W). Thus, stage
duration is unlikely to affect the pedaling frequency effects
on MFO (16W higher at 50 RPM vs. 100 RPM) (Table 2).
However, longer testing durations often require multiple
laboratory visits [33] that are neither practical nor tolerable
by clinical populations, especially those with obesity and dia-
betes [10, 32]. Future studies could explore the specific dis-
ease and sex dependent differences induced by pedaling
frequency.

The pedaling frequency effects on MFO and Fatmax
(~10%–20% difference), and associated determinants of
BLC dynamics are important in metabolic health and exer-
cise metabolic testing. However, future studies would benefit
from mathematical modeling of BLC, Fatmax, and MFO
thresholds such as computing specific BLC thresholds or
the whole BLC curve against CHO and FAO through the
lactate-carbohydrate model [7, 14, 34]. With a larger sample
size, such modeling would particularly help in deciphering
the interindividual and intraindividual variability in MFO,
Fatmax and BLC at given exercise, nutrition or clinical
status.

5. Conclusion

The joint characterization of blood-based and respiratory-
based parameters under different pedaling frequencies
within this study is essential for clinical diagnostics. This
study was specifically designed to detect pedaling frequency
effects on essential metabolic diagnostics of MFO, Fatmax,
lactate, associated FAO, CHO, and cardiorespiratory deter-
minants, which have not been investigated previously. Three
practical messages proposed from this study (1) pedaling
frequency effects on Fatmax do not necessarily reflect the
changes in MFO, which may question the reliability of Fat-
max as a testing metabolic diagnostic (2) pedaling frequency
induced changes on FAO including MFO changes are better
predicted using a blood-based BLC levels than solely using
indirect calorimetry gas-based measurements (3) Fatmax
intensity is better determined as a function of power output
(%Ppeak) rather than % VO2peak when varying the cycling

TABLE 2: Maximal fat oxidation and corresponding physiological responses during incremental ergometry cycling at 50 versus 100 RPM.

Fat metabolism parameters
Pedaling frequency at
50 RPM (mean ± SD)

Pedaling frequency at
100 RPM (mean ± SD)

p
Effect size
Cohen's d

MFO (g.min−1) 0 58 ± 0 16 0 52 ± 0 15 0.123 0.39

Power output at MFO (W) 99 8 ± 25 8 83 7 ± 20 3∗ 0.045 0.70

BLC at MFO (mmol.L−1) 1 30 ± 0 39 1 70 ± 0 45 0.061 0.90

Fatmax (%Ppeak) 35 3 ± 8 1 28 4 ± 6 6 0.056 0.80

Fatmax (%VO2peak) 42 8 ± 7 3 48 9 ± 8 3∗∗ 0.029 0.90

Abbreviations: BLC, blood lactate concentration; Fatmax (%Ppeak), maximal fat oxidation intensity relative to peak power ; Fatmax (%VO2peak), maximal fat
oxidation intensity relative to peak oxygen uptake (%VO2peak); MFO, maximal fat oxidation.
∗Significantly lower at 100 RPM than at 50 RPM for Power output at MFO (W).
∗∗Significantly higher at 100 than at 50 RPM for Fatmax (% VO2peak).
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pedaling frequency because of the postulated effects on VO2
and VCO2. Accurate metabolic diagnostics in clinical health
and sports settings can be derived from this study, especially
for fat-loss and weight management.

Nomenclature

FAO fatty acids oxidation
CHO carbohydrates oxidation
VO2 oxygen uptake

VCO2 carbon dioxide production
RER respiratory exchange ratio
MFO maximal amount of fatty acid oxidation
Fatmax intensity corresponding to maximal fat

oxidation
Ppeak peak power output
%Ppeak Intensity relative to peak power output
VO2peak peak oxygen uptake

%VO2peak Intensity relative to peak oxygen uptake

BLC blood lactate concentration
CHO carbohydrates oxidation
RPM revolution per minute
O2 oxygen
CO2 carbon dioxide
mL.min−1 milliliter per minute
mL.kg.min−1 milliliter per kg per minute
d cohen's effect size d
mmol.L-1 millimolar per liter
W.kg-1 Watts per kilogram
η2 Eta Squared
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