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Highlights: 15 

• These findings are the first to investigate metabolic and physiological responses during a 16 
range of scootering speeds in a field-setting. 17 

• Scootering is a mode of active transport and meets recognised criteria for moderate-18 

intensity exercise. 19 

• Scootering is an alternate form of exercise that may be included in the latest Compendium 20 

of Physical Activities guidelines. 21 

• Rating of perceived exertion enables scooter users to gauge exercise intensity for 22 
cardiorespiratory fitness (11 to 13 [‘Light’ to ‘Somewhat Hard’]) 23 

 24 

Figure Captions:  25 

Figure 1. Schematic overview of the experimental protocol. 26 

Figure 2. Photo of breath-by-breath analysis during scootering along seafront promenade. 27 

Figure 3. Mean ± SD EE and HR across a range of scooter speeds (* denotes a significant difference 28 

between scooter speeds [P<0.05]) for; a: 6.0 km/hr, b: 7.5 km/hr, c: 9.0 km/hr, d: 10.5 km/hr and 29 

e: 12.0 km/hr). 30 

  31 
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Abstract 32 

Background: This study quantified the metabolic and physiological responses towards a range of 33 

scootering speeds in a field-setting. Methods: Ten participants (eight male, two female; mean ± 34 

standard deviation [SD] age: 21 ± 1 years; peak oxygen uptake [V�O2peak]: 51.5 ± 6.0 mL/kg/min) 35 

completed a cycling V�O2peak test and a 30-min scootering protocol. Energy expenditure (EE), 36 

metabolic equivalents (METs) and heart rate (HR) were recorded throughout. Results: Mean ± 37 

SD EE and METs increased (P<0.001) linearly when scootering at; 6.0 km/hr (4.3 ± 1.9 kcal/min, 38 

4.1 ± 0.4), 7.5 km/hr (5.2 ± 2.7 kcal/min, 4.7 ± 0.5), 9.0 km/hr (6.4 ± 2.6 kcal/min, 5.2 ± 0.6), 10.5 39 

km/hr (6.9 ± 2.8 kcal/min, 5.8 ± 0.6) and 12.0 km/hr (8.2 ± 1.7 kcal/min, 6.3 ± 0.8), respectively. 40 

When scootering at these speeds, mean ± SD percentage of maximal HR were 51 ± 11%, 55 ± 7%, 41 

60 ± 9%, 64 ± 11% and 71 ± 9%. Conclusions: Scootering speeds of 6.0-10.5 km/hr meet the 42 

criteria for moderate-intensity exercise (3.0-5.9 METs). Scootering is an alternate form of 43 

exercise and mode of active transport, which may be included in the latest Compendium of 44 

Physical Activities guidelines and improve cardiorespiratory fitness if undertaken regularly.  45 
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1. Introduction  46 

Riding a non-motorised scooter or “scootering” is an alternate form of exercise used by children, 47 

adolescents and young adults, for recreational purpose as well as a mode of active transport. 48 

Participation in scootering exercise has increased in popularity over the past two decades (Kijima 49 

et al., 2001, 2007) and may contribute to physical activity (PA) guidelines (e.g. 150-mins of 50 

moderate-intensity, 75-mins of vigorous-intensity or a combination thereof per week 51 

[O’Donovan et al., 2010; Departments of Health, 2011]), potentially improving cardiorespiratory 52 

fitness if scootering speeds (e.g. exercise intensity) provide sufficient physiological stimulus (e.g. 53 

>65% of heart rate maximum [HRmax]) (Pollock et al., 1998; Kijima et al., 2001, 2007; Arimoto et 54 

al., 2002). However, active transport is reportedly declining internationally in children (Tremblay 55 

et al., 2014; Ridley and Olds, 2016) and the prevalence of sedentary lifestyles and physical 56 

inactivity among adolescents and young adults is increasing (Rey-López et al., 2008; Hallal et al., 57 

2012). Given this, quantifying the metabolic responses (i.e. energy expenditure [EE] and 58 

metabolic equivalents [METs]) while scootering across a range of speeds will allow for this mode 59 

of exercise to be assessed as a form of PA and determine if it conforms to current exercise 60 

prescription guidelines (e.g. MET classification: Light = 1.6–2.9, Moderate = 3.0–5.9, and Vigorous 61 

≥6 [Jette and Blumchen, 1990; Ainsworth et al., 2000, 2011]). This information may benefit 62 

researchers and public health care professionals, who could add scootering into the current 63 

Compendium of Physical Activities (Ainsworth et al., 2011) and/or PA guidelines (O’Donovan et 64 

al., 2010; Departments of Health, 2011) due to its affordability, portability and recreational 65 

simplicity. 66 

Alternate forms of active transport, similar to that of scootering (e.g. long-board [Board and 67 

Browning, 2014] and traditional skateboarding [Hetzler et al., 2011]), report linear increments in 68 

EE as exercise intensity (e.g. speed) increases, and METs of 5.0 (Moderate) to 6.5-8 (Vigorous). 69 
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Of the limited literature regarding the metabolic and physiological changes during scootering, 70 

Arimoto et al. (2002) report heart rate (HR) responses while scootering for 6-mins at three self-71 

selected speeds (‘slow’, ‘ordinary’ and ‘with considerable effort’) equating to 54%, 66% and 91% 72 

of HRmax. Subsequently, scootering ‘with considerable effort’ was suggested to exceed the 73 

threshold to improve cardiorespiratory fitness (e.g. >65% of HRmax [Pollock et al., 1998; Arimoto 74 

et al., 2002]), yet a suitable area which permits users to reach higher speeds is required and may 75 

be outside of the busy city environment (e.g. park or seafront promenade). Moreover, specific 76 

and incremental scootering speeds are required to quantify the metabolic responses in 77 

association with current PA guidelines. Consequently, Kijima et al. (2007) reported the EE (67-85 78 

cal/kg/min) and METs (3.9-5.0) for 10-mins scootering at speeds ranging 4.8-8.4 km/hr, and 79 

found these values correspond to moderate-intensity exercise for most healthy adults 80 

(O’Donovan et al., 2010; Departments of Health, 2011). However, whilst faster scootering speeds 81 

may help improve cardiorespiratory fitness, little ecological validity exists as current research 82 

regarding scootering has been confined to a motorised-treadmill, where differences in energetic 83 

cost may occur between laboratory and outdoor conditions (Jones and Doust, 1996), and thus 84 

further investigation is required. 85 

Therefore, ecologically valid field-research is required to assess the physiological responses 86 

towards a range of scootering speeds to understand the potential use of this alternate form of 87 

exercise and mode of active transport. Consequently, the primary aim of this study was to 88 

quantify the metabolic (i.e. EE and METs) and physiological responses (i.e. HR) during scootering 89 

across a range of speeds in a field-setting. A secondary aim was to ascertain whether the intensity 90 

of these scootering speeds meet ‘moderate’ criteria (i.e. 3.0–5.9 METs) and could contribute to 91 

current PA guidelines for cardiorespiratory improvements.  92 

2. Methods: 93 
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2.1 Participants:  94 

Ten moderately-trained participants (eight male, two female; mean ± standard deviation [SD] 95 

age: 21 ± 1 years; peak oxygen uptake [V�O2peak]: 51.5 ± 6.0 mL/kg/min and 3.71 ± 0.75 L/min; 96 

body mass: 71.6 ± 10.8 kg; height: 175 ± 8 cm; body fat: 15 ± 5%; body mass index [BMI]: 23.3 ± 97 

2.0 kg/m2) volunteered after providing written informed consent. This study was in accordance 98 

with the Declaration of Helsinki (2013) and approved by the Institution’s Research and Ethics 99 

Committee. Participants refrained from caffeine (2-h), alcohol intake and prolonged strenuous 100 

activity (both 24-h) prior to testing and arrived in a hydrated state (Sawka et al., 2007). 101 

2.2 Experimental design:  102 

Participants visited the laboratory for: a V�O2peak cycling test in temperate conditions (18°C, ~50% 103 

relative humidity [RH]), a health assessment (pre-testing body mass, height, body fat percentage, 104 

lung function, blood pressure and hydration status) and a presentation to outline the field-study. 105 

The main trial was completed on a seafront promenade within temperate conditions (14.2 ± 106 

0.9°C, 53 ± 4% RH and 2.7 ± 0.4 m/s wind speed [“Light breeze”]). Participants completed 107 

scootering at five speeds for 5-mins, starting at 6.0 km/hr, with a 1.5 km/hr increment per stage 108 

to 12.0 km/hr (Figure 1).   109 

****Figure 1 near here**** 110 

2.3 V�O2peak cycling test: 111 

Cycling V�O2peak tests were completed on an SRM ergometer (High Performance model, GmbH, 112 

Julich, Germany) starting at 80 W and subsequently increasing 20 W/min at 80 rpm until volitional 113 

exhaustion (Hayes et al., 2014). Gas data was continuously collected using an online breath-by-114 

breath system (Metamax 3x, Cortex, Leipzig, Germany) and subsequently analysed following the 115 
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trial as a mean for the final 30-s of each stage. HR was continuously monitored and recorded at 116 

45-s of each stage alongside rating of perceived exertion (RPE).  117 

2.4 Scooter exercise:  118 

All scootering exercise was performed using a Micro® flex scooter (Micro Mobility Systems, 119 

Kusnacht, Switzerland) (Figure 2). These models weigh 4.2 kg and have two wheels of 160 mm in 120 

diameter, a narrow board to stand on of 130 mm width and 330 mm length, in addition to an 121 

adjustable, 850 mm high, steering handle. Before the participants exercised, the height of the 122 

handle was adjusted individually to the height between the greater trochanter and iliac crest. 123 

The five scootering speeds chosen were: 6.0, 7.5, 9.0, 10.5 and 12.0 km/hr, which equated to 124 

100, 125, 150, 175 and 200 m/min in line with previous study methods and recommendations of 125 

faster speeds (Kijima et al., 2007). The participants completed scootering around a 100 m oval 126 

circuit, where experimenters provided pacing times for each stage of the trial. Participants were 127 

familiarised to the scootering protocol 2-h prior to the main trial by completing laps of the oval 128 

circuit at self- and experimenter-selected speeds for 30-mins. Time and assistance was permitted 129 

for familiarity to the chosen speeds and pacing adjustments required for the main trial. No 130 

incidence of injury or falls occurred throughout the protocol.  131 

****Figure 2 near here**** 132 

2.5 Physiological measures: 133 

Body mass (Adam Equipment Co LTD., Milton Keynes, UK) and height were measured (Detecto 134 

Scale Company, USA), and used to calculate BMI (DuBois and DuBois, 1916). Body fat percentage 135 

was estimated using skinfold calipers (Harpenden, Baty International, West Sussex, UK) across 136 

four standard sites (Durnin and Womersley, 1974).  137 
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Hydration status was determined from: urine colour (Ucol), osmolality (Uosm) (Osmocheck, Vitech 138 

Scientific Ltd, Japan) and specific gravity (Usg) (Hand Refractometer, Atago, Tokyo, Japan), where: 139 

Ucol <3 on the 8 point colour scale, Uosm <700 mOsmol/kgH2O and Usg <1.020 demonstrated a 140 

hydrated state (Sawka et al., 2007). 141 

HR was continually monitored using a Polar 810i monitor (Polar Electro, Kempele, Finland) 142 

strapped to the chest. Blood pressure (BP) (Boso Medicus PC, Cranlea & Company, UK) and lung 143 

function (forced vital capacity [FVC], forced expiratory volume in 1 second [FEV1] and FEV1/FVC 144 

ratio [%]) (Vitalograph handheld spirometer, UK) were recorded 15-mins before and after 145 

exercise. 146 

EE and METs were estimated from a known volume of oxygen uptake (V�O2) and respiratory 147 

exchange ratio (RER) during the last minute of each stage of scootering. Each participant was 148 

fitted with the online breath-by-breath Metamax 3x (Cortex, Leipzig, Germany). The gas data was 149 

sent wirelessly to a laptop, stored and analysed afterwards. EE (kcal/min) was calculated from 150 

the kcal equivalent for the known RER during the final minute of each stage, this was then 151 

multiplied by the V�O2 (4.9 kcal per 1.00 L of O2 [McArdle, Katch, and Katch, 2009]). METs were 152 

calculated by dividing V�O2 (mL/kg/min) by 3.5 mL/kg/min. 153 

2.6 Perceptual measures:  154 

The participants’ perceived mood and exertion were assessed using a feeling scale from +5 (Very 155 

good), 0 (Neutral) to -5 (Very bad) (Hardy and Rejeski, 1989) and RPE scale between 6 (No 156 

exertion) and 20 (Maximal exertion) (Borg, 1992), respectively. Participants were familiarised to 157 

the scales upon their first visit and were recorded at the end of each stage during the trial. 158 

2.7 Environmental conditions:  159 
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Ambient temperature and RH were recorded using a heat stress meter (HT30, Extech 160 

instruments, New Hampshire, USA), while wind speed was recorded using an airflow 161 

anemometer (LCA 6600, Buckinghamshire, UK). 162 

2.8 Statistical analyses:  163 

All data are presented as mean ± SD and were assessed for normality and sphericity prior to 164 

statistical analyses. One-way repeated measure ANOVAs were used on the physiological and 165 

perceptual measures across each scootering speed. Where appropriate, Bonferroni-corrected 166 

pairwise comparisons were used to identify where significant differences occurred. Data were 167 

analysed using SPSS (Version 22.0) with significance set at P<0.05. Paired samples t-tests were 168 

used for pre- and post-exercise health measures. Pearson's product moment correlation 169 

coefficient (r) and regression equations were used for scooter speed, EE and HR.  170 

3. Results: 171 

3.1 Scootering exercise: 172 

As scootering speeds increased, significant main effects were found for mean EE (F(4,36)=42.7,  173 

P<0.001, np2=0.8), METs (F(2,18)=31.6, P<0.001, np2=0.7), HR (F(4,36)=43.9, P<0.001, np2=0.8), RPE 174 

(F(4,32)=22.9, P<0.001, np2=0.7) and feeling scale (F(4,32)=5.3, P<0.001, np2 =0.4).  175 

EE, HR (Figure 3), METs and RPE increased (P<0.001) as scootering speeds progressed from 6.0 176 

to 12.0 km/hr (Table 1). Whereas, feeling scale decreased from 4 (6.0-10.5 km/hr) to 3 (12.0 177 

km/hr, P<0.05). Significant increments (P<0.05) in EE (4.3 ± 1.9 to 8.2 ± 1.7 kcal/min) and METs 178 

(4.1 ± 0.4 to 6.3 ± 0.8) were observed as scootering speed increased from 6.0 to 12.0 km/hr, 179 

respectively (Table 1). The relative intensity for scootering speeds from 6.0 to 12.0 km/hr 180 

increased (P<0.05), as highlighted by the percentage of V�O2peak (28 ± 7%, 32 ± 8%, 37 ± 9%, 41 ± 181 

8% and 45 ± 9%) and HRmax (51 ± 11%, 55 ± 7%, 60 ± 9%, 64 ± 11% and 71 ± 9%), respectively. The 182 
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regression equations for scootering speed (X, km/hr) and: HR (Y, b/min) and; EE (Y, kcal/min) 183 

were Y=7.4X+54.2 (r = 0.984) and; Y=0.6467X+0.4 (r = 0.993), respectively (Figure 3).  184 

****Figure 3 and Table 1 near here**** 185 

3.2 Pre- to post-exercise: 186 

No changes from pre- to post-exercise were observed for: FVC (4.92 ± 1.07 to 4.72 ± 1.07 L/min, 187 

t=1.9, P=0.08), FEV1 (4.26 ± 0.73 to 4.14 ± 0.63 L/min, t=2.2, P=0.06), FEV1 / FVC ratio (88 ± 8% to 188 

88 ± 10%, t=1.8, P=0.11), systolic BP (126 ± 12 to 132 ± 11 mmHg, t=1.2, P=0.27), or diastolic BP 189 

(68 ± 7 to 72 ± 9 mmHg, t=1.4, P=0.20).  190 

4. Discussion 191 

The aim of this study was to quantify the metabolic (EE and METs) and physiological responses 192 

(HR) associated with scootering across a range of speeds in a field-setting. The results present a 193 

range of significant linear increments in EE (4.3-8.2 kcal/min) and METs (4.1-6.3) as scootering 194 

speed increases from 6.0 to 12.0 km/hr. Likewise, the percentage of V�O2peak and HRmax ranged 195 

from 28% and 51% at 6.0 km/hr to 45% and 71% at 12.0 km/hr, respectively, and as expected, 196 

strong correlations were found between speed and HR (r=0.98), and EE (r=0.99). These findings 197 

are the first to investigate metabolic and physiological responses during scootering in the field 198 

and may contribute to PA prescription guidelines to help improve cardiorespiratory fitness in a 199 

young, healthy population.  200 

4.1 Metabolic responses:  201 

The METs found in this study (Table 1) agree with previous findings for self-selected scootering 202 

(5.0 ± 2.3 [Aull et al., 2008]), and fixed speeds of; 4.8 km/hr (3.9 ± 0.6), 6.6 km/hr (4.4 ± 0.5), 8.4 203 

km/hr (5.0 ± 0.4) (Kijima et al., 2007) and 9 km/hr (6.3 ± 1.6) (Ridley and Olds, 2016). Scootering 204 

at speeds of 6.0-10.5 km/hr and 12.0 km/hr can be classified as moderate (3.0-5.9 METs) and 205 
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vigorous exercise intensities (>6.0 METs), respectively (Jette and Blumchen, 1990; Ainsworth et 206 

al., 2000, 2011). In practice, our findings advocate the use of scootering if regularly undertaken 207 

instead of sedentary-transport options, which may encourage cardiorespiratory fitness 208 

improvements and/or reductions in premature mortality risk associated with chronic disease 209 

(Haskell et al., 2009; De Nazelle et al., 2011). The METs found for scootering at 6.0 km/hr (~4.3) 210 

are very similar to those found when walking (5.0-7.0 km/hr) or cycling (<16.0 km/hr) for leisure 211 

or to work and school, and also, comparable to alternate exercises such as drumming and tai chi 212 

(all ~4.0 METs [Jette and Blumchen, 1990; Ainsworth et al., 2000]). The METs while scootering at 213 

7.5-9.0 km/hr (~4.7 to 5.2) are similar to playing golf (4.5) and kayaking (5.0) (Ainsworth et al., 214 

2000). The MET responses (~5.8 to 6.3) during the faster scootering speeds (10.5 and 12.0 km/hr) 215 

are similar to walking at 7.2 km/hr and cycling at 16.0-19.0 km/hr, in addition to general jogging, 216 

dancing and horseback riding activities (range 6.0-7.0 METs [Ainsworth et al., 2000; Beale et al., 217 

2015). These findings provide novel data for a range of scootering intensities and comparisons 218 

with typical daily exercises and PA recommendations.  219 

As suggested by Kijima et al. (2007), scooter speeds of >8.4 km/hr would likely conform to current 220 

PA guidelines (O’Donovan et al., 2010; Departments of Health, 2011) and provide alternate forms 221 

of moderate- or vigorous-intensity exercise. Therefore, our findings confirm previous 222 

recommendations (Kijima et al., 2007) and suggest scootering could now be included in the latest 223 

Compendium of Physical Activities, as well as being promoted as an alternate mode of exercise 224 

and active transport option by public health professionals. Sufficient scootering speeds can be 225 

achieved when commuting in the suburbs and/or exercising in the park and along seafront/river 226 

promenades, and although higher speeds may be challenging in a busy city centre, scootering 227 

offers an active mode of transport when paths and/or cycle lanes are available and protective 228 

equipment is worn to limit injury risk (Unkuri et al., 2018). 229 
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The EE results were higher in this study (Table 1) compared to previous literature for self-selected 230 

(~4.4 kcal/min [Aull et al., 2008]) and fixed-scootering speeds of; 4.8 km/hr (~3.8 kcal/min), 6.6 231 

km/hr (~4.1 kcal/min) and 8.4 km/hr (~4.7 kcal/min) (Kijima et al., 2007). As also displayed by 232 

the MET classification, the EE during scootering speeds of 6.0-10.5 km/hr are classified as 233 

moderate (5.0-7.4 kcal/min) and speeds of 12.0km/hr as vigorous exercise intensities (>7.5-9.9 234 

kcal/min) (Jette and Blumchen, 1990). To achieve the recommended 800-1200 kcal weekly EE 235 

(O’Donovan et al., 2010), scootering for 60 mins/day on 5 days/week at any speed equal to, or 236 

greater than 6.0 km/hr would be required. This is due to a linear relationship in EE as scootering 237 

speed increases from 6.0 to 12.0 km/hr, when extrapolating EE from the 5-min exercise period. 238 

Moreover, this target of weekly EE could be achieved if scootering exercise was completed at: 239 

>7.5 km/hr for 30-mins/day 5 days/week, or 12.0 km/hr for 30-mins/day 3 days/week. 240 

Furthermore, shorter, yet more frequent bouts of scootering may be beneficial, purporting its 241 

efficacy as an alternate mode of active transport, which can be used throughout the day.  242 

4.2 Physiological responses: 243 

In field-settings, the scootering speeds from 6.0 to 12.0 km/hr presented HRmax data of 51% to 244 

71%, which agrees with Arimoto et al. (2002) for self-selected intensities. The ‘ordinary’ intensity 245 

in Arimoto et al. (2002) equated to 66% of HRmax, which in this study was observed for scootering 246 

speeds at ~10.5 km/hr (~64%). However, the 91% HRmax found during the ‘with considerable 247 

effort’ trial in Arimoto et al. (2002) exceeded that of 12.0 km/hr (71%) in this study, which is likely 248 

due to the higher self-selected speeds and differences in the participants’ aerobic capacity (e.g. 249 

44.7 [Arimoto et al. 2002] vs. 51.5 mL/kg/min). These differences in aerobic capacity may also 250 

explain the lower %V�O2peak found during higher scootering speeds in our study (6.0-12.0 km/hr = 251 

28-45%), compared to those within Kijima et al. (2007) (4.8-8.4 km/hr = 35-45% for males). 252 

Nonetheless, the heightened level of exercise intensity as identified with a high % of HRmax in 253 
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Arimoto et al. (2002), is unlikely to be continued for an extended period of time, whereas, 12 254 

km/hr may provide an upper limit for realistic scootering speeds during 30-60-mins of daily 255 

aerobic exercise, which also conforms to exercise intensity guidelines for cardiorespiratory 256 

benefits (e.g. >65% HRmax) (Pollock et al., 1998).  Furthermore, as no adverse consequences were 257 

identified in blood pressure or lung function measures during scootering, this mode of exercise 258 

may be beneficial to other populations (e.g. elderly and/or clinical) but requires further 259 

investigation. If wishing to use the scooter as part of an alternate form of exercise or active 260 

transport option and individuals are unable to use HR monitors, the linear relationship between 261 

HR and RPE (r = 0.984) for the range of scootering speeds may enable commuters and/or 262 

exercisers to gauge intensity from their perceived effort to ensure the threshold of physiological 263 

stimulus is achieved (>65% HRmax = 11 to 13 RPE [‘Light’ to ‘Somewhat Hard’]) (Arimoto et al., 264 

2002). 265 

4.3 Limitations and future direction: 266 

The limitation of the current study include a small sample size of young, moderately-trained 267 

individuals, especially females where sex differences may be prevalent (Kijima et al., 2007), thus 268 

findings cannot be generalised for a wider population. Moreover, the speeds were only 269 

achievable in a larger area outside of the city environment and MET values were estimated for 270 

all individuals from breath-by-breath analysis (Byrne et al., 2005). Future studies should 271 

investigate the ecological validity of children, adolescents and adults who regularly use a scooter 272 

for recreational and/or active transport and assess the long-term health-related benefits of this 273 

alternate mode of exercise.  274 

4.4 Conclusion 275 

This study provides novel data on the metabolic and physiological responses while scootering at 276 

a range of speeds in a field-setting, presenting speeds of 6.0-10.5 km/hr meet the criteria for 277 
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moderate-intensity physical activity (3.0-5.9 METs). Therefore, this alternate form of exercise and 278 

mode of active transport, may now be included in the latest Compendium of Physical Activities 279 

guidelines and contribute to cardiorespiratory improvements if undertaken regularly.  280 
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370 Table 1.  Mean ± SD metabolic, physiological and perceptual responses to a range of scootering speeds. 

Time 

(mins) 

Speed 

(km/hr) 

Distance 
covered 

(m) 

Heart Rate 

(b/min) 

Energy Expenditure 

 (kcal/min) 
METs RPE Feeling scale 

5 6.0 500 101 ± 10bcde 4.3 ± 1.9bcde 4.1 ± 0.4 7 ± 1 4 ± 2 

10 7.5 1125 109 ± 14ade 5.2 ± 2.7 acde 4.7 ± 0.5 acde 8 ± 1 4 ± 2 

15 9.0 1875 119 ± 15ade 6.4 ± 2.6abde 5.2 ± 0.6 abde 9 ± 2 abde 4 ± 2 

20 10.5 2750 128 ± 16 abce 6.9 ± 2.8 abce 5.8 ± 0.6 abce 10 ± 2abce 4 ± 2 

25 12.0 3750 147 ± 13 abcd 8.2 ± 1.7 abcd 6.3 ± 0.8 abcd 11 ± 2 abcd 3 ± 2 abcd 

Significant differences (P<0.05) between scootering speeds are denoted by; a: 6 km/hr, b: 7.5 km/hr, c: 9 km/hr, d: 10.5 km/hr and e: 12 
km/hr. METs: metabolic equivalents; RPE: rating of perceived exertion. 
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