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Findings from previous free-fare
public transport experiments
• Only little evidence from children:

– London, UK: car use decreased, short (<1 km) walking trips 
replaced with bus, but no decrease in total walking duration 
(Edwards ym. 2013)

– Tallinna, Viro: walking trip share of all trips decreased (Cats 
ym. 2017)

• Previous studies have not considered total active travel duration 
and contribution from different travel modes

• City of Mikkeli has provided free-fair transport for all primary
school students since 2017: a 30% increase in public transport 
use in the first years!

•  a topic of active political debate



Mikkeli and Kouvola school pairs
• Mikkeli (54,000 inhabitants, free-fair bus)
• Kouvola (83,000 inhabitants, reference)
• 10 school pairs based on 10 accessibility 

indicators 

Mikkeli

Kouvola



Methods

Children marked all places they 
visited the previous week, 
visitation frequency, and travel 
mode, to a map-based survey 
(PPGIS, Maptionnaire)

A diary including questions of 
active travel periods and typeFibion worn on 

right thigh for 8 
days, 24h



Measuring free-living cycling remains 
a challenge
• Low impacts during cyclic leg movement , or stationary hand movement are 

disproportional with actual energy expenditure of cycling (Herman Hansen et 
al., 2014; Jakicic et al., 1999; Treuth et al., 2004; Welch et al., 2013)

• Data collected with waist-worn accelerometers and analyzed with contemporary 
counts-based methods under-estimates cycling intensity by 73% as compared 
to directly measured energy expenditure (Herman Hansen et al., 2014). 

• Similarly, moderate-to-vigorous intensity of free-living cycling is often starkly 
under-estimated (Evenson et al., 2008; Tarp et al., 2015)



Cycling during actual cycling trips• Pesola et al. Under preparation
• n=160, 2182 trips



METs during actual cycling trips • Pesola et al. Under preparation
• n=160, 2182 trips



MVPA during actual cycling trips • Pesola et al. Under preparation
• n=160, 2182 trips



Time (s)

Sensitivity Specificity Accuracy 

>0 0.82 0.72 0.77
>4 0.82 0.72 0.77
>9 0.82 0.72 0.77
>14 0.82 0.72 0.77
>19 0.82 0.72 0.77
>29 0.82 0.72 0.77
>34 0.84 0.69 0.77
>40 0.87 0.66 0.77
>50 0.91 0.63 0.77

Sensitivity & specificity with different
duration required for ”cycling”
Table 3. Sensitivity and specificity of Fibion-measured cycling during reported cycling trips vs other trips

Diary = cycling
Fibion = cycling

Diary = walk or car
Fibion ≠ cycling





Conclusions
PPGIS:
• Mikkeli free-fare public transport is associated with 

increased bus use, but not with a lower active travel 
duration in 10-12 year old children

• Children in Mikkeli were cycling less, but walking more 
to bus stops

Fibion:
• MVPA during cycling trips is not different to MVPA 

during walking trips
• No difference in total device-measured MVPA between 

cities (preliminary findings)
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