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Today

U Accident (ah sorry: crash) involvement
U Two recent Dutch studies

U Research with older cyclists
U What to do?
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Fatal accidents Netherlands (CBS, 2024)
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Fatalities/transport mode and age (CBS, 2024), NL
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Fig. 4. Age distribution of micromobility related injuries for adults aged 18-84.
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Europe/ NL: | thankséods & heil £ 1| letct i

*pedelec, also referred to as ebike
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(E-)bicycle ownership

Distribution of conventional and electric bicycles owned
in the Netherlands by age group
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(Westerhuis & De Waard, 2023)
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Numben of bicycle fatalities in the Netherlands,
in five age groups (2018 - 2021)
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Fig. 5. Number of bicycle fatalities in the Netherlands in five age groups (2018-2021). Source: Statistics Netherlands (2023a).

(Westerhuis et al., 2024)
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Number pf bicycle fatalities per billion KM |in the
etherlands, divided in five age groups (2018 - 2021)
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Fig. 6. Number of bicycle fatalities per billion KM in the Netherlands, divided in five age groups (2018-2021). Sources: Statistics Netherlands (2023a); Statistics
Netherlands/ODiN + k (2022).

Per KM cycled e bike is not a higher risk; but they cycle more -> exposure

(Westerhuis et al., 2024)
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Older people on E-bikes (pedelecs)

U More accidents? Yes, more accidents in general
U Causedby e-bike/high speed?
ANa h é tbikeridés
AHave extended their time as active traveller
ACycle 12 km/h faster than on a conventional bicycle
AAre more fragile than a younger rider

ACycle moreand longer distances than riders on conventional bicycles
(exposure)

U | t notehe e -bike , but mainly the person who is on it and how much they ride
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Selfreported difficulies

Carola Engbers questionnaire (falls )
U age: every year from 65 the chance to have fallen increased with 7%

U General health issues, confidence, and activity level were related to falls
U Avoidance of certain conditions (time of day, locations)

U Something we observed on a special intersection

Engberset al. (2018) TRF
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Intersection: green light for all cyclists

Cyclists from all directions
No one has priority

Since 1989

Currently 28 intersections

Efficient, more often green
No motorised vehicles
Implicit communication
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Footage: OOG TV
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What we observed




8
¥ 5
f

E

S2534193

. E W 7 - ' , e ~ - Mentale inspanning bij oudere fietsers op gelijk groen kruisingen
J l Mental effort of elderly cyclists on green for all intersections
‘.’ . ' ' l QJ : < . T.J. Hanemaaijer
> A’

Younger O%
Older: 46%

rYVYTYY
'.lﬁ“‘-
r“'
B
‘S.

3

-
_r"fa" B3
_—

\

i
:

:

"""'\""

gfesesmsanonan
“mygna3sEena

SEAREERINEE.
.\ .
Tl
)

i

|
A

2]
1

a/
ssafmenasnc

ll I""c
L B
"TITLILL
"

-~
"TIT I I R L L
.c"x
>
-

”
:

D~
. 4

l
=
1l
aaaoa\.

B
2y

P

. n\.é- : \\\

Figuur S De twee verschillende tactieken. Startend vanaf de groene stip. Rood is de eerst

4
K
»
Bl
4
-
.
y
=
<
.
-
-
-

\d
.

%
i

- - Y’y - ” - - - - - - . -



university of
/ groningen

16-11-2025 | 21

What changes incycling behaviour can we seewith ageing?

Two studies from the Netherlands

U 1 Comparison of cycling of young and older
cyclists on a fixed route in Groningen

U 2 Changes in cycling behaviour over a
period of three years1 a study performed in
(and with support of) the province of
Fryslan

Frank Westerhuis

-
Y ¥
2 A Bastiaan Sporrel
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Study 1

U Influence of cycling infrastructure
U Older and younger  cyclists on-road cycling performance

Control level performance:
A Speed

A Lateral position

Only conventional bicycles (no pedelecs)

Westerhuis et al, revision submitted



.....

an university of
/ groningen

Participants

U Young: N= 22, ave.21 years (sd?2), 59 % female
U Older. N=21, ave.69 years (sdb5), 42 % female
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Infrastructure
U Bicycle lane
U 2-way bicycle path
U 1-way bicycle path

Westerhuis et al, revision submitted
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A: Bicycle lane
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Westerhuis et al, revision submitted
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Mean Lateral Position (cm)

C. 1-Way Path

B: 2-Way Path

A: Bicycle Lane

150.0 125.0 100.0 75.0 50.0 25.0 00 cm

BCyclists @C3yElYesarss O 60 Years . _
Westerhuis et al, revision submitted
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Mean SD LP (cm)
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Mean Speed (km/h)
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Westerhuis et al, revision submitted
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0 Only minimal differences between age groups
U Influence of infrastructure is way more visible than effects of age

Westerhuis et al, revision submitted
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Study 2: Blijven Fietsen (keep cycling)
U N=113,average age 72 yrs, oldest 84
U 3years:2022 -2023 -2024

U N=37 - 6Xx
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Stepping on and cycling away

U Three ways:
AfRCrossingbo
AfiSeat edo
AfiSt andi ngo
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Hel mets (yes, Dbicycle hel met

Provinsje
Fryslan




Helmet wearing
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Helmet wearing by age

60-70 70-80



university of

/ groningen
16-11-2025 | 38
Common in the Netherlands: Cycling side-by-side
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Common in the Netherlands (and other strong cycling cultures)

- Legally allowed in the Netherlands (and Belgium and Denmark)
- Condition: should be space

- High demands on infrastructure

- Social (more fun)

- Increased visibility

- Any risks?



er cyclists Frysian experiment (selt report past o years

Hit pedestrian, car, dog, bollard
Other -

No fall N=60

Fall N = 43 c—— Mounting
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Riding alongside each other

U (almost) next to each other

U Unexpected manoeuvre

U Flying Flowers

0 Only left hand on handlebars/brake

U Brake operates the front wheel

U Full brake

Always a combination of factors
UAnd yesé., 1t was
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There Is something elsel needto say

about the older cyclist
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This Is what we have in mind
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Butsome ofourolderpar ti ci pants are Vv




university of
groningen
16-11-2025 | 47

Representativeness sample Mileage (km/week)

U Study 1mileage Our younger participants I
Our older participants I

Nat. Average 75+ N
Nat. Average 65-75 I
National Average I

0 10 20 30 40 50 60 /0 80

https:/lwww . raivereniging.nl/actueel/nieuws/mobiliteit -in-ciifers-tweewielers-2024-2025/
CBS data 2024
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Representativeness sample

U Study 2 Fryslan study
A As in previous: National average of all Dutch cyclists is 20 km /week 1!

A This group: < 20 km/ w: 8  13%
20-50 km/ w: 17 28%
>50 km/ w : 35 58%

86% cycle above the average

! https://www.raivereniging.nl/actueel/nieuws/mobiliteit ~ -in-cijfers-tweewielers-2024-2025/
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BIAS?

U Often NS results, could it be that this plays a role?
U0 How are the people we do no see doing?
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What can we doto keepthem happy?
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Environmental Controlled
Input —— Manoeuvring Level I Action Patterns Seconds
What do we see (Older) [ e |
— - Automatic -
Environmental Control Level I Action Patterns Milliseconds
Input =%

U Strategic:
A Avoidance (dark, adverse weather, complex traffic/green for all)

U Manoeuvre: O
A slower response 1‘—T

i Control: il s
A enter verge, mounting/dismounting |

Westerhuis (2021)
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