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ANOVA Analysis of variance

ATP Adenosine triphosphate

bpm Beats per minute

CO2 Carbon dioxide

GET Gas exchange treshold

HR Heart Rate

HRmax Maximal heart rate

HVY Heavy intensity exercise

ID Inhaled dose

LT Lactate treshold

MET Metabolic equivalent

MMSS Maximal metabolic steady state

MOD Moderate intensity exercise

O2 Oxygen

OPC Optical particle counter

PETCO2 End tidal pressure of carbon dioxide



PM Particulate Matter

PM0.1 Ultrafine particulate matter

PM10 Coarse particulate matter

PM2.5 Fine particulate matter

PO Power output

POPEAK Peak power output

RCP Respiratory compensation point

V̇CO2 Carbon dioxide production

VE Ventilation

V̇O2max Maximal oxygen consumption

V̇O2max Oxygen consumption

VOC Volatile organic compounds

WHO World Health Organization
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exercise intensity domains depending on an individual’s fitness level and the positioning of their 

V̇

~25 mL·kg⁻¹·min⁻¹ (lower horizontal black line) falls within the heavy intensity domain, whereas an 

V̇ of ~50 mL·kg⁻¹·min⁻¹ (upper horizontal black line) would rema
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–

the particles with diameters less than 2.5 μm), and ultrafine particles (PM



diameters less than 0.1 μm). 

filter larger PM particles, particularly those greater than 10 μm, which typically settle in the upper 



. Conversely, particles smaller than 10 μm are significantly more 

. Deposition patterns suggest that particles in the 5 to 10 μm range 

predominantly impact the tracheobronchial region, while those between 1 and 5 μm 

. Particles smaller than 1 μm behave similarly to gas molecules, facilitating their 



μg/m³ over 24 hours) is shown to aggravate asthma symptoms and hinder lung function significantly 

levels (e.g., >150 μg/m³) is associated 

3 , while an increase of 10 μg/m³ in PM 3



contributes to the development of neurological disorders such as Alzheimer’s disease or dementia; it 





neurotoxic VOCs may also contribute to neurodegenerative diseases, such as Alzheimer’s or 

Parkinson’s disease, by inducing oxidative stress and inflammation in the central nervous system 
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example, Sweeney et al. (Sweeney et al., 2019) developed a <context = that reduced 
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be used as a <greener= means of transportation for short tr



allows the motor to leverage the bike’s gear system, deli
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V̇ V̇ , rapidly or with a <slow 

component=

V̇



V̇

V̇

V̇ of 25 ml·kg⁻¹·min⁻¹ (lower horizontal line), the activity requiring 5 METs would fall into 

V̇

ml·kg⁻¹·min⁻¹ (upper horizontal line), the same 5 METs activity would be classified as moderate 



on an individual’s fitness level and the positioning of their metabolic thresholds. For instance, at 5 METs 
V̇ of ~25 mL·kg⁻¹·min⁻¹ (lower horizontal black line) falls within 

V̇ of ~50 mL·kg⁻¹·min⁻¹ (upper horizontal black 
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concentration and the individual’s minute ventilation (V̇

3 3
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air pollution. This is key in an era where <green= mobility via active commuting is being strongly 
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normality and homogeneity of variance (Levene’s test), a two

way ANOVA, followed by Dunn’s post
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<threshold= that is 



t <micro environments= to which 
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biking could still be considered a <moderate= activity that could aid 
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onset (normally referred as <mean response time=) which offsets the ramp V̇

V̇ response was <left shifted=, as per procedures 
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calculated and used to <left shift= the V̇
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f 0.05.



V̇

Total = 44 Males = 22 Females = 22 P value

Age, years 32±10 31±12 32±8 0.328

Height, cm 173±8 178±7 168±6 <0.001

Body mass, kg 67±13 76±12 57±7 <0.001

POPEAK, W 242±68 291±56 193±37 <0.001

POPEAK, W·kg-1 3.6±0.7 3.8±0.8 3.3±0.5 0.015

V̇O2max, L·min-1 3.03±0.98 3.75±0.71 2.3±0.62 <0.001

V̇O2max, mL·kg-1·min-1 44.6±9.9 49.7±9.4 39.5±7.7 <0.001

GET, W 112±34 133±31 91±22 <0.001

GET, W·kg-1 1.6±0.3 1.7±0.4 1.5±0.3 0.125

GET, L·min-1 1.72±0.54 2.05±0.51 1.40±0.32 <0.001

GET, mL·kg-1·min-1 25.7±6.3 27.3±7.6 24.0±4.3 0.141

RCP, W 155±62 194±60 116±35 <0.001

RCP, W·kg-1 2.2±0.7 2.6±0.9 1.9±0.4 0.008

RCP, L·min-1 2.54±0.84 3.12±0.67 1.9±0.51 <0.001

RCP, mL·kg-1·min-1 37.5±8.9 41.5±9.4 33.5±6.4 0.002

Data are showed as mean ± standard deviation. Sexes were compared using an independent t test. 
POPEAK: peak power output; V̇O2max: maximal rate of oxygen consumption; GET: gas exchange 
threshold; RCP: Respiratory compensation point.









intensity (heavy→moderate), requiring a level of exertion that is substantially lower (~36%) than the 

a reduction of 13 W in PO and 3 bpm in HR when using a <moderate= assistance level at a speed of 

, while the reduction was ~47 W and ~13 bpm when using a <high= assistance level. 
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<moderate= intensity category 



user’s





could be reducing the ID through reductions in exertional intensity. To do so in a <smart= way without 
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the user’s fitness level to ensure positive health impacts.

V̇

V̇



•

•

•

•



3

3

Alessio, H.M., Ballard, K.D., Reidy, P.T., Hayward, K.M., Bagg, A.M., Cooley, R.A., O’Connell, 

3

4

3

Dendale, P., Hansen, D., Bonifazi, M., Halle, M., D’Ascenzi, F., 2021. 

3

3
3

3



3

3 3

3

3

National Children’s Study. Int J Environ Res Public Health 13, 376. 

3

3

3



3

3

3

3

3

3

3

3



3

3

2012. A travel mode comparison of commuters’ exposures to air pollutants in Barcelona. Atmos 
3

3

3

3
3

3

3



3

O’Reilly, S., Brauer, M., Caravanos, 

3

3

3

3

3

3

3

3



3

3

3

3

3

3

3



V̇

Jenkins, M., O’Rourke, N., Lustosa, L.G., La Delfa, N., Dogra, S., 2023. 

3

3 3

V̇
3

Implications for Determination of V˙O2max and Exercise Tolerance. Med Sci Sports Exerc 42, 
3

3

3

Kowalchuk, J M, 2016. Influence of muscle metabolic heterogeneity in determining the V ˙ O 
3

3



3

3

3

3

3

3

3

3

3

Oroz, J., Reis, S., 2019. Assessment of cyclists’ exposure to ultrafine particles along 
3



Mackie, M.Z., Iannetta, D., Keir, D.A., Murias, J.M., 2024. Evaluation of the <Step Step= 

3

3

McVicar, J., Keske, M.A., O’Riordan, S.F., Parker, L., Betik, A.C., Maddison, R., 2023. Exploring 

3

3

3

3

3

3



3
3

3

3

3

3

3

particulates have synergistic proinflammatory effects in equine heaves (organic dust‐induced 
3

3

3

adults and teens: A case study in Xi’an, China. Sustain Cities Soc 51, 101774. 

under pedestrian bridges: A case study in Xi’an, China. Atmos Pollut Res 9, 8773



3 3

3

3

3

3

3

3

3



3

3

3

3

3

3

3

3

) and Children’s Hospital Admissions for Asthma and Respiratory Diseases: A 
3

3

3

Useche, S.A., Llamazares, F.J., Marin, C., 2024. Good for the planet… and for you too? Comparing 



3

3

3

3

activity in natural versus urban environments: A systematic review and meta‐analysis of 
3

3

3

B., 2010. Commuters’ exposure to particulate matter air pollution is affected by mode of 



3


