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Summary
Sweden has a new legislation since 2003 stating that all public places and areas must be
accessible to older people and people with disabilities. As a consequence, new regulations
was launched “easily removed obstacles in the outdoor environment” stating that certain
specifically mentioned obstacles in the outdoor environment must be removed before year
2010. This law is valid for both already existing environments as well as new built areas. The
aim of this paper is to describe the frequency and causes of falls as pedestrians among older
persons (65+) and relate these to known and reported accessibility barriers in the outdoor
environment. 
The method used is firstly STRADA (The Swedish Traffic Accident Data Acquisition). In
Sweden traffic injuries is recorded via hospital registrations as a complement to police
reported accidents. In the southern part of Sweden (the Region of Skane) 8 hospitals are
responsible for this registration. Secondly, a postal questionnaire to 556 older persons in a
geographical defined area in Kristianstad (a city in the Region of Skane) was conducted to
investigate accessibility barriers. 
When analyzing the registered injuries, the most common accident among older persons is
falling down. Among older persons (65 and over) a total of 3349 pedestrians were killed or
injured and 3057 (91%) were single accidents during 2000-2004. When dividing the older
population into subgroups the proportion of single accidents is equal for the two age groups
65- 74 respectively 75-84, i e 92%, whilst for the oldest segment of the population, 85 and
over, the share of single accidents is decreasing, 87%.The cause is poorly maintained
sidewalks and pathways — summer and winter. In numerous studies in Sweden and
elsewhere, uneven pavements, pot-holes, slippery roads badly designed curb-cuts are
frequent reported environmental barriers affecting both the accessibility and mobility of older
persons. In the postal questionnaire a total of 338 persons responded and 20% claimed that
it was difficult to get around as a pedestrian in the local neighbourhood. A good fifteen
percent defined high curb-stones, holes or deterioration in walking surfaces on
pathways/sidewalks, as well as uneven, narrow sidewalks with severe grades as
environmental barriers.
In conclusion, there is a strong relationship between the barriers that older persons report in
their neighborhood and the reported causes to the injuries i.e. a relation between the
accessibility level of the environment and the traffic safety risk. Good maintenance strategies
of pedestrian areas and the removal of obstacles according to the law, have good potentials
for increasing the safety, accessibility and mobility of older persons. Hence it is important to
prioritize falls among pedestrians in local traffic safety planning. A decrease in the number of
falls is a valid indicator of increased accessibility in the area and in the fulfillment of the
Swedish law. Likewise a fulfillment of the regulations of easily removed obstacles in the
environment will most likely reduce the falls as pedestrians among older people in the long
run.
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Purpose of the study
Sweden has a new legislation since 2003 stating that all public places and areas must be
accessible to older people and people with disabilities (Prop 1999/2000:79 ”Från patient till
medborgare - En nationell handlingsplan för handikappolitiken”). As a consequence, new
regulations was launched “easily removed obstacles in the outdoor environment” stating that
certain specifically mentioned obstacles in the outdoor environment must be removed before
year 2010 (BFS 2003:19, HIN 1, Boverkets Författningssamling). This law is valid for both
already existing environments as well as new built areas and will mean that many well-
known environmental barriers might be eliminated in a near future. But the design of the
traffic environment is not only a question of accessibility and mobility: ultimately, it is a
question of safety and health in old age. The fear of falling among older pedestrians is high
(Ståhl, 1987; Lach, 2005). This so called subjective risk, in comparison with the objective risk
(Jasanoff, 1998) is a important aspect in traffic safety work since the consequence often is that
older persons give up outdoor activities and thereby the possibility to participate in society.

The coverage of single accidents in the official traffic statistics is, however, relatively poor
and unevenly distributed. As a complement to the official statistics injured in traffic in
Sweden is collected both via the police and hospitals since 1999 (Berntman & Modén, 2000).
This more systematic collection of injuries in traffic is called STRADA (The Swedish Traffic
Accident Data Acquisition). This database makes it possible for more reliable and
systematically descriptions and analysis of injured in traffic, and more specifically it makes it
possible for also including the unprotected road-users single accidents in such analyses. In a
study (Berntman, 2003) a comparison between registered injured in traffic at 5 hospitals
during 1 year (1991-1992) and the official statistics of traffic injuries during the same time
period is made. When only analysing pedestrians in urban areas this study show that single
accidents account for more than 70% of the injured pedestrians. Another study also based
on hospital data, (Ståhl & Berntman, 2007) showed that most injuries for older persons in
traffic is as pedestrians and that a majority of these accidents are falls. This is very much in
line with what older persons themselves state (Ståhl, 1987). In this study it was found that
65 % of the self-reported accidents among older persons are as falls as pedestrians. 

The aim of this paper is to describe the frequency and causes of falls as pedestrians among
older persons (65+) and relate these to known and reported accessibility barriers in the
outdoor environment in order to investigate the relation between these two concepts.

Materials and methods

1. Injuries

The method used for the registration of injured in traffic is personal interviews in the Emer-
gency Room at 8 selected hospitals in the southern part of Sweden (the Skane Region). All
hospitals used the same standard forms in the registrations and the form was filled in by the
patient him/herself or with help from a nurse or a relative. In this region all hospitals are
involved in the STRADA registration. By using hospital data it was possible to include pede-
strians injured in single accidents (who are not defined in the official statistics as casualties
in traffic accidents) to gain the desired public health approach to the study. 

The purpose of the interview is to collect information about the accident and the involved
road users, the accident site, road surface conditions and the traffic environment, (Figure 1).
Information on age, gender and type of road user was collected for every victim. The date
and time of the accident and arrival at the emergency room were noted. The main
information about the accident site was the address, but supplementary data about the
geometric road design was collected to find out, e.g. if the accident occurred in the roadway
or on the pavement. Also, some additional circumstances of importance for the
consequences of the accident and injury such as the condition of the pavement surface were
noted. 
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Figure 1. Data collected from traffic victims in interviews by medical staff at the emergency
room 

The time period for this study was chosen to 2000 – 2004. During this period, 39,564 injuries
were reported, including 8,391 pedestrian accidents. Of all injured persons 6,394 affected
older persons (65+) and of these 3,349 were injured as pedestrians. The overall coverage in
the STRADA registration is as an average 90%.

2. Accessibility barriers

To investigate accessibility barriers a study was conducted in a medium sized Swedish city
(79,000 inhabitants) situated in the southern part of the country, e.g. the same region as the
injuries were registered in. A geographically defined area was chosen close to the town
centre and consisted of three connected housing districts with single-family houses and
apartment blocks built during the 20th century. Approximately 3,000 persons lived in the
district; 20% were aged 65+. The street system was varied, with some streets designed for
through traffic and some intersections regulated by traffic lights. Other streets were
narrower and lacked designated crosswalks. Pedestrian path materials were mixed and the
authorities considered the maintenance of paths and sidewalks as demanding. 

A semi-structured postal questionnaire was developed to chart travel habits, activities, and
residential situations of older inhabitants in the study district, and to identify perceived
environmental barriers and accessibility and safety problems in the local outdoor
environment. The respondents were also asked to make proposals for eliminating the
barriers and deficiencies reported. Along with an information letter, all persons aged 65+
registered as permanently living in the study district (N=556) received the postal
questionnaire, followed by a reminder after three weeks. In all, 338 persons (61%)
responded (age range 65-93 years); 38% men (Md age 75 years) and 62% women (Md age
77 years). Close to two thirds (59%) reported some functional limitation. A good half (53%)
used walking aids; 4% used wheelchairs and another 14% used wheeled walkers (rollators).
The analysis of drop-outs demonstrated that the response rates were 80% in the age-group
65-74 years, 60% in the age-group 75-84 years and 35% aged 85 years and older. Besides
declined participation without giving any specific reason, health problems was most common
reason for drop-outs. 

The postal questionnaire was followed by a sub-study, participant observation. The
participants were recruited based on the responses to the question in the postal
questionnaire asking whether respondents were willing to participate in further sub-studies,
n=150 (44%). Apart from willingness to participate, other inclusion criteria were report of
one or more functional limitations, and report of concrete problems/deficiencies in the local
outdoor environment. Based on a list of potential participants identified from the postal
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questionnaire survey database, a purposeful sample was defined, aiming for diversity
(Patton, 2002) according to sex, age group, and housing type, N=10. This sub-study aimed
at capture subjective aspects of environmental barriers and risk factors in the outdoor
environment.  Accompanied by a researcher the participant walked the chosen distance,
from origin to destination and back again. The walkway was defined as the entire way from
the entrance of the participant’s home to the chosen destination and back again (Jensen,
Iwarsson & Ståhl, 2002). During the walk, critical incidents (Flanagan, 1954) were noted.
The participant reported what was experienced as problems in the environment, while the
researcher observed and registered problems as well. The Ethics Committee at Lund
University approved the study parts lending themselves to such formal procedures. 

Results 

1. Injuries

When analyzing the registered injuries, the commonest type of accident among older
persons is falling down. Among older persons (65+) a total of 3,349 pedestrians were killed
or injured and 3,057 (91%) were single accidents. When dividing the older population into
subgroups the proportion of single accidents is equal for the two age groups 65-74
respectively 75-84, whilst for the oldest segment of the population, 85+, the share of single
accidents is decreasing (Table 1).

Table 1.  Injured older pedestrian distributed over type of accident in different groups (age
and gender); n≥65=3,349, n65-74=1,303, n75-84=1,560, n≥85=486

65+ 65-74 75-84 85+

All M W All M W All M W All M W

% % % % % % % % % % % %

Single accidents 91 88 92 92 88 93 92 88 93 87 87 87

Collision 9 12 8 8 12 7 8 12 7 13 13 13

When looking into different gender, older women have a higher proportion of single
accidents than men. When looking at gender in the subgroups the proportion of single
accidents among women is similar in the two lowest subgroups, 93% respectively but
decrease to 87% in the age group 85+.

When analysing single accidents more deeply i.e. accident site, the proportion of injuries on
sidewalks for older persons is 56% (Table 2). The proportion on sidewalks seems also to be
age related in the sense that the share increases with increasing age among older persons. 
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Table 2. Injured older pedestrian in single accidents distributed over accident site in different
groups (age and gender); 

n≥65=3,057, n65-74=1,199, n75-84=1,435, n≥85=423

65+ 65-74 75-84 85+

All M W All M W All M W All M W

% % % % % % % % % % % %

Sidewalks 56 53 57 52 49 53 58 53 59 59 68 56

Links 21 23 20 24 30 23 19 20 18 19 16 20

Intersections 3 2 4 3 2 3 3 3 4 4 2 4

Bicycle/ped paths 4 4 4 4 4 4 5 3 5 3 4 2

Parking lots 4 4 4 6 6 6 3 4 3 1 1 1

Older women are slightly more injured on sidewalks and in intersections than are men, 57%
respectively 53% and 4% respectively 2%, whilst men are more injured on links than
women, 23% respectively 20%. But when analysing subgroups among the older population,
men are more injured on sidewalks the older they get. Similarly when analysing links, men
are less injured with increasing age. Such patterns are not found for women.

In the STRADA registration the circumstances of the injuries are not coded according to
certain variables but written in “free text”. The proportion of older pedestrians injured due to
icy and snowy road conditions is 20%. Icy and snowy sidewalks seem to be a bigger
problem for older men than for older women, 27% respectively 18%. When looking into
different sub groups this problem is higher in the lowest of the three age groups, 26%, 17%
respectively 10%. This fact is similar for both genders.

When analysing the circumstances of the injured during non-slippery condition, the most
common causes of the accidents are uneven sidewalks, 47%. This figure is stable within sub
groups among the older population except from the highest age group, where the proportion
is decreasing rather dramatically, (Table 3).  Curbs are the second most common cause in
32% of the accidents and are quite similar between genders. The tendency is the same as
for uneven sidewalks, i.e. is stable in the two lowest age groups among the older population.
But, contrary to uneven sidewalks, curbs are dramatically increasing among women in the
highest sub group, from 30% to 44%. Unsatisfactory cleaning of the sidewalk is on third
place, accounting for 13% of the cause of the accident and stays similar in different sub
groups among the older segment. The pattern is quite similar regarding problem with
furniture on sidewalks on the fourth place, but on a lower proportion, 6% among men and
2% among women. A rather peculiar finding is that 3% of the older pedestrians have fallen
due to the wind and that this is most problematic for the very old women, 8%.
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Table 3. Injured older pedestrians in single accidents distributed over accident circumstances
in different groups (age and gender);

n≥65=1,086, n65-74=392, n75-84=552, n≥85=142

65+ 65-74 75-84 85+

All M W All M W All M W All M W

% % % % % % % % % % % %

Curbs 32 34 32 29 33 28 31 32 31 43 39 44

Uneven sidewalks 47 44 47 49 43 49 48 45 49 35 42 33

Unsatisfactory cleaning 13 10 14 14 13 14 13 8 13 11 10 12

“Furniture” 3 6 2 5 7 4 2 6 2 1 7 0

Grade/topography 1 2 0 1 2 1 1 3 0 1 0 1

Road construction 2 2 2 2 0 2 2 3 2 1 0 2

“Blow over” 3 2 3 1 2 1 3 2 3 7 3 8

Uneven sidewalks: pot holes, cobble stones, sloped tiles

Unsatisfactory cleaning: leaves, sticks, pebbles, minor stones, clay

“Furniture”: posts, signs, advertisements

2. Accessibility barriers

Nearly all postal questionnaire respondents (97%) stated that they went outdoors and made
trips in the town. Almost half reported that they went outdoors on a daily basis. Nearly one
fourth (23%) said that they did not participate in various activities as much as they would
like to. One fifth (21%) thought that it was difficult to get around as a pedestrian in the local
neighbourhood, and 10% said that they were not able to be outdoors as much as they would
like to. 

2.1 Identification of environmental barriers in the local outdoor environment 

The postal questionnaire revealed the different kinds of barriers older persons in the study
district were confronted with. The barriers reported most often were poor snow removal and
insufficient prevention of slipperiness, as attested by 65% of the respondents. 13% of the
postal questionnaire respondents stated that traffic was a problem in the area, and 19%
wanted more traffic signals at crosswalks. Fifteen percent defined high curb-stones, holes or
deterioration in walking surfaces on pathways/sidewalks, as well as uneven, narrow
sidewalks with severe grades as environmental barriers. Environmental barriers on the
pedestrian routes were validated by the participant observations. The problems they
experienced when walking the chosen routes were classified as follows: bicycles/mopeds,
lack of benches, poorly maintained sidewalks, crosswalks perceived as unsafe and long
distances to bus-stops. In more detail sidewalks were observed as narrow and slanted to the
side, and the older pedestrian preferred to walk in the street instead. Older pedestrians were
also forced out into the street because of parked cars or pools of water. Other observed
difficulties involved unclear or otherwise bad indications of crosswalks, lack of bevelled
edges, and uneven and generally poorly maintained walking surfaces. 
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Another important result from the questionnaire was that 30% of the respondents reported
that the lack of benches was an important barrier preventing them from moving around in
the area. The need to be able to sit down and rest was considerable; 15% of the
respondents stated that it was difficult for them to walk more than 200 m without resting.
This was validated by the participant observations. A great desire to be able to go for a walk
in the area and to walk to the town centre was expressed, but there were too few benches,
and the distances between those that existed were too long. 

2.2 Measures to improve the situation for older people in the study district

The synthesis of the questionnaire results regarding proposals for eliminating the
experienced barriers were classified in two groups, Table 4. Wishes concerning the outdoor
environment were concretized in terms of good walking opportunities in the close
neighbourhood, representing promising conditions for being active, physically as well as
psychologically and socially. The area should be made friendlier for walking, with many
green open spaces, plentiful benches and improved outdoor lighting. More crosswalks
(preferably with traffic lights) should be added, with good bevelling to facilitate use of
mobility aids. Maintenance of walkways should be improved both winter and summer, and
surfaces and level differences of sidewalks should be attended to. 

Table 4. General improvements and selective measures 

Types of general improvements 

- Separation of pedestrians and people using bicycles and mopeds.

- Lower speed limits.

- Better snow removal and non-skid surfaces (better standards).

- Better maintenance: leaf removal, street sweeping, etc.

Types of selective measures:

- Wider sidewalks.

- Bevelled edges at crosswalks and other strategic locations.

- More even surfaces on sidewalks.

Discussion

The injury data based on STRADA clearly emphasize that the major causes for injuries in the
traffic environment among older persons are single accidents. This fact has not been
recognized until the hospital registration was available. In official statistics in Sweden as in
most countries, a traffic accident must involve at least one vehicle, meaning that so called
single accidents for pedestrians are not officially recognized. Nevertheless, when studying
traffic safety subjectively on micro level the results have clearly shown that older persons do
report a great lot of falls (Ståhl, 1987). The study on accessibility in the outdoor environment
in this paper revealed that environmental barriers such as uneven sidewalks, pot-holes,
slippery roads, badly designed curb-cuts and few benches did affect both the accessibility
and mobility of older persons, i. e. such obstacles that the hospital data also report as having
caused a majority of the falls among older pedestrians. 

The analyses in this paper show that there is a strong relationship between the barriers that
older persons report in their neighbourhood and the reported causes to the injuries as falls in
traffic environment i.e. there is a relation between the accessibility level of the environment
and the traffic safety risk. Studies on falls as pedestrians overall and specifically among older
persons (Öberg et al, 1998) show that the consequences of these are both costly for the
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society and most importantly – they are severe for the individual causing much suffering. In
ongoing research there are also indications that falls as pedestrians among older persons
render in a completely changed life situation with lifelong pain and disability and dependence
on relatives and society.

The accessibility of the outdoor environment was also highlighted for people who use
mobility aids such as rollators to facilitate walking in the accessibility study. While not so
often used in other parts of Europe, rollators are gaining increasing acceptance and are in
frequent use in Sweden (Löfqvist et al., 2005); in the accessibility study demonstrated by the
fact that 14% of the survey respondents reported that they used a rollator for outdoor
mobility. This kind of mobility device is important for enabling older people to remain mobile,
but according to the accessibility study as well as other studies (Brandt et al., 2003),
environmental barriers often cause accessibility and safety problems. 

The accessibility issue has received stronger attention in Sweden and other countries than
the safety problems of older persons. Many countries have introduced, or are in the process
of introducing, legislation as a tool to increase the accessibility and usability of the outdoor
environment. Nevertheless, the effect of accessibility issues is often questioned. To modify
the environment in accordance with the legislated needs is costly locally and nationally.
Furthermore questions are raised both on how to modify the environment and which
modifications should be prioritized. 

Conclusion

The findings from the data analyses and the accessibility study in this paper support each
other in a very valid way when it comes to causes to the problems older persons themselves
report both as accessibility problems and as causes to accidents in the traffic environment.
Since the Swedish legislation now demand that the outdoor environment must be accessible
to everybody (Prop 1999/2000:79) there is a need for good tools to measure the effects of
the improvements that much be taken. In our opinion, there is valid tool available by using
the statistics on traffic injuries on falls among pedestrians in the hospital data.

Good maintenance strategies of pedestrian areas and the removal of obstacles according to
the law, have good potentials for increasing the safety, accessibility and mobility of older
persons. Hence it is important to prioritize falls among pedestrians in local traffic safety
planning. A decrease in the number of falls is a valid indicator of increased accessibility in
the area and in the fulfilment of the Swedish law. Likewise a fulfilment of the regulations of
easily removed obstacles in the environment will most likely reduce the falls as pedestrians
among older people in the long run.
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