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Aim

The overall objective is to reduce and in the longer term 

prevent single pedestrian accidents, including slipping

Constitute the largest part, 44%, of all serious 

personal injury in traffic in Sweden

(Traffic Analysis, based on data from years 2012-2014)

Funded by Trafikverkets Skyltfond, Sweden



Why?
• Older persons fall more often than younger

• Women fall more often than men

• Older women are more seriously injured in case of 

accident

• Older women are the most vulnerable, both in terms 

of consequence and in numbers

• Often not so severe injuries but leads to health care 

an loss of health for the individual

Björnstig et al. (1997), Gyllencreutz (2014), Larsson (2009) Rolfsman et al (2012),  Karlsson 

(2014)



Why does a person fall?

Loss of balance

• Is usually triggered by slipping or tripping on any object 

lying on the ground, fixed or loose

• One can recover if it does not exceed the individual ability 

• The older, the worse the ability is to compensate the loss 

of balance

(Berggård, 2010) 



Method

Knowledge of applied anti-slip maintenance methods and 

strategies is retrieved from municipalities



Method

Data from STRADA

Only accidents that occur within a road transport area 

and a municipality are owner of the area 

(some responsibility may lie on different property 

owners)

Accidents that have occurred over the past 10 years or 

the years emergency hospitals have collected data



30 Categories in STRADA

• S (singel-motor vehicle) • G0 (pedestrian singel) • J (train) • V0 (other)

• O (overtaking-motor vehicle) • G1 (bicycle singel) • J (tram) • V1 (animal, horse or other 

domestic animals)

• U (rear end colission-motor 

vehicle)

• G2 (moped singel) • J (train/tram other) • V3 (tractor/snow mobiler/terrain 

vehicle/motor tools)

• A (turning motor vehicle) • G3 (pedestrian-bicyclist) • W1 (deer) • V5 (parked vehicle)

• K (crossing-motor vehicle) • G4 (bicyclist--bicyclist) • W2 (elk/moose) • V6 (reversing/turning 

direction/u-turn)

• M (head on-motor vehicle) • G5 (-bicyclist-moped) • W3 (reindeer)

• C (bicycle/moped-motor 

vehicle)

• G6 (moped-pedestrian) • W4 (other wild animal)

• F (pedestrian-motorfordon) • G7 (moped-moped) • W5 (wild boar)

• G8 (pedestrian-pedestrian)



Till vägtransportområde räknas:

väg)

Road/street transport areas:

Street / Road

Street / Road Crossing

Walking and cycling path (road)

Walkway / Sidewalk

Bus/tram stop

Square

Parking place

Fuel station

(Transportstyrelsen, 2014)



Injuries – AIS transformed to ISS
AIS-coding

• AIS 1 slight injury

• AIS 2 Moderate injury

• AIS 3 Severe injury

• AIS 4 More severe injury (likely 

survive but life threatening)

• AIS 5 Critical injury (survival 

unclear)

• AIS 6 Maximal injury

ISS-coding

• ISS < 9 Light injury

• ISS 9-15 Severe injury

• ISS > 15 Very severe injury



Two studies:

1) Gällivare – Luleå - Skellefteå

2) Focus Luleå (Östman, 2014) 





Data City Time periods No. of accidents

Gällivare 20121101-20161231 108

Skellefteå 20091201-20170430 1838

Luleå 20070501-20170430 1709

Sum: 3655
• STRADA data for walking single “G0”

• Data is based on "persons", i.e. both information from the 

police and health care is combined but for most accidents 

there is only data from the health care

• The withdrawal from STRADA was done 20170816



Gällivare



Luleå



Skellefteå



Why the person fell

(%) Gällivare Luleå Skellefteå Total sum

Other/unknown 5 21 16 18

Slippery 84 70 74 72

Uneven surface 11 9 11 10

100 100 100

n 108 1709 1838 3655

n= 2637



Type of slippery surface

% Gällivare Luleå Skellefteå Total sum N

Snow/ice 99 98 98 98 2588

Other (leafs, gravel, 

uneven surface, 

water, other)

1 2 2 2

100 100 100 100 2637



Type of 

place

Gällivare

Luleå

Skellefteå

No. of %

Fule station 24 0,7

Busstop 70 1,9

Roundabout 8 0,2

Street intersection 148 4,0

Street/road link 982 26,9

Ped. and bicycle street/area 877 24,0

Pedestrian area, curb 1028 28,1

Unknown 17 0,5

Parking house 3 0,1

Separate parking place 372 10,2

Square 124 3,4

Bigger intersection 2 0,1

Total sum 3655 100



Focus Luleå 2003-2013

• Annual average temperature is about 1.3 C

• Approximately 40% of the total annual percentage rate 

falls as snow 

• The average days with snow is 160 days a year

• The average snow depth is approximately 70 cm



Gender and Age
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(Östman, 2014)



Location in Luleå

(Östman, 2014)



Age

Age and location in 

central Luleå

Storgatan is the most 

central location in Luleå, 

has ground heating on 

parts of it and active 

maintenance – still the 

accidents occur

(Östman, 2014)



Location in 

central

Luleå

Storgatan



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjtvPWqhfTaAhVCxaYKHemKDnsQjRx6BAgBEAU&url=http://www.kuriren.nu/7899710&psig=AOvVaw3NUm1FSrC24oYoVsO7NLk5&ust=1525797634449435


MAINTENANCE METHODS TO PREVENT SINGLE 

PEDESTRIAN ACCIDENTS

Traditional mechanical

• Clearing snow

• Sand/gravel

• Warm sand

• Ground heating

Mechanical and chemical

• Warm sand and salt

• Swiping and salt

Not traditional

• Sugar

• Wood chips

Information

• Public information

• Responsibility of the 

municipality?



PRIORITIES OF STREETS OF MAINTENANCE TO 

PREVENT SINGLE PEDESTRIAN ACCIDENTS  

(Luleå)

1 Priority: High flow streets including bus streets, and the 

pedestrian- and bicycle  areas along these streets 5 hrs

2 Other prioritized pedestrian- and bicycle  streets: other 

than those mentioned above 4 hrs

3 Housing areas: General local streets 10 hrs



So why do people fall?

Suggestions?

Is it the time limits for snow and ice 

maintenance that are too long?


