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1 How to define and measure pedestrian traffic deaths?
2
3
4 In this brief communication we integrate and expand on two papers on pedestrian travel 
5 deaths recently published in the Journal of Transport & Health, the Noland et al. (2017) paper 
6 on pedestrian fatality data and the importance of definitions for gathering data, and the 
7 Methorst et al. (2017) paper on the definition of ‘traffic crashes’. Methorst et al. (2017) have 
8 argued to include pedestrian falls in the public realm or space in the definition of traffic 
9 crashes. Even if we use the current definition, which excludes pedestrian injuries without 

10 motor vehicle involvement, pedestrian fatalities account for 22% of all traffic deaths 
11 worldwide, ranging from 13% in South-East Asia to 22% in the Americas, 26% in Europe and 
12 39% in Africa (WHO, 2015). Policies to improve pedestrian safety are important to reduce the 
13 burden of deaths and injuries, but also to encourage people to participate in active transport 
14 and enjoy the sizable health benefits of physical activity (Kelly et al., 2014). This starts with 
15 gathering data to understand the problem of pedestrian safety and to inform policies (Noland 
16 et al., 2017).
17 Definitions are important to frame problems under study and as a basis for gathering 
18 data, throwing excluded aspects in the shadow and outside of official statistics (Noland et al., 
19 2017; Weiss, 1989). With regard to pedestrian deaths, three concepts need to be defined 
20 adequately: ‘Pedestrian’, ‘Public Space’’ and ‘Traffic crash’. An important requirement is that 
21 the definition provides a way of operationally measuring a phenomenon in a specific context. 
22 Moreover, we need to understand pedestrian falls in the public space to develop transport 
23 policy and to be able to evaluate interventions.
24 There are a variety of ways to define the concept of being a pedestrian, for instance 
25 the National Highway Traffic Safety Administration (NHTSA) and United States Department 
26 of Transport (USDOT) definitions (Noland et al., 2017). In the NHTSA definition, a 
27 pedestrian is any person on foot, walking, running, hiking, sitting or lying down (National 
28 Highway Traffic Safety Administration, 2014). By applying this definition on collisions with 
29 motor vehicles, NHTSA  centred its definition on the collision between a pedestrian and a 
30 motor vehicle and not on the overall pedestrian risks. In the USDOT definition, a pedestrian is 
31 any person who is not an occupant of a motor vehicle or pedal cyclist, regardless of their 
32 actions (USDOT (2012), p. 86). The latter definition includes persons using wheelchairs, 
33 skates and a variety of personal movers like mobility scooters and Segways, which generally 
34 use pedestrian facilities and of which users have to obey the same traffic rules as other 
35 persons on foot. We suggest adopting the most simple and clear definition: ‘all persons on 
36 foot, walking, hiking, sitting or lying down’. As mobility and safety characteristics and 
37 requirements of personal movers may differ substantially from actual pedestrians, it would be 
38 better to treat them as a separate mode.
39 In their paper, Noland and colleagues’ (2017), restrict the definition to pedestrian 
40 safety on public highways, excluding parks, special foot paths and privately owned parking 
41 areas. The latter indeed falls outside public jurisdiction, but public parks and footpaths are 
42 public spaces and therefore should be included in public policy making, planning,  
43 management and control. In our article (Methorst et al., 2017) we pleaded for widening the 
44 perspective to public space, i.e. all publicly owned and managed space.
45 Pedestrian falls are currently excluded from the definition of traffic crashes (a 
46 vehicle is required to classify as traffic crash) and are a growing problem for western societies 
47 where about half of all pedestrian deaths and the large majority of non-fatal injuries are due to 
48 pedestrian falls in public spaces (Methorst et al., 2017). Road factors such as kerb heights and 
49 road surface friction contribute to a substantial share of pedestrian falls (Lai et al., 2011; 
50 Nyman et al., 2013). Road safety visions such as Vision Zero ascribe ‘forward-looking 
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51 responsibility’ to system designers such as public space authorities (Fahlquist, 2006). 
52 Methorst et al. (2017) argue that they can only carry this responsibility for pedestrians if 
53 pedestrian falls are added to the definition of traffic crashes  and maybe also call these 
54 incidents ‘travel injuries’ or ‘traffic crashes and falls’.
55 It is important to bear in mind that definitions are a necessary but insufficient 
56 condition to achieve reliable and comprehensive data collection (Noland et al., 2017). This is 
57 also shown by the experiences with cyclist falls, also called single-bicycle crashes. It is well 
58 known that the police hardly record non-fatal bicycle crashes without motor vehicles being 
59 involved (see e.g. Langley et al., 2003). One important reason is that in many cases the police 
60 are not drawn in to record such single crashes. Only recently, it appeared from comparing 
61 police statistics with causes of deaths statistics that a similar problem seems to apply to fatal 
62 bicycle crashes (Schepers et al., 2016). Table 1 shows causes of death statistics in the 
63 Netherlands contained three times as many deaths following crashes without motor vehicles 
64 compared with police statistics.  “Statistics Netherlands” estimates numbers of road crash 
65 deaths by linking (incomplete) police statistics, court files and cause of death forms filled out 
66 by a coroner to exclude suicides and crashes occurring outside public roads (SWOV, 2015), 
67 yielding an estimate of 186 cyclist deaths in 2010-2014, almost exactly matching the 187 
68 cyclist deaths recorded in causes of death statistics. This suggests that the quality of causes of 
69 death statistics is fairly good. Comparisons between recorded deaths between alternative 
70 sources are rare, but a similar difference between police and causes of death statistics is 
71 present in Flanders (Agentschap Zorg en Gezondheid, 2017; Statistics Belgium, 2017). More 
72 detailed studies of cyclists admitted to hospital following crashes without motor vehicles and 
73 recorded through 9th version of the International Classification of Diseases (ICD-9) in the 
74 Netherlands and Flanders suggest that between 3% and 8% did not occur on public roads 
75 (Nuyttens, 2013). This is corroberated by questionaire (e.g. for the Netherlands Schepers, 
76 2008), but the percentage may be somewhat higher in other countries such as Australia with 
77 more recreational cycling where for instance off-road mountain biking injuries may be more 
78 frequent (Heesch et al., 2011).
79
80 Table 1 Cyclist deaths per year in Causes of Death Statistics (CS) and police statistics (PS) in 
81 2010-2014 in The Netherlands (Statistics Netherlands, 2015; SWOV, 2017) 

Netherlands
Crash type

ICD-10 codes causes 
of death statistics CDS CDS* PS

With motor vehicles V12-V16 112 116 111
Without motor vehicles V10, V11, V16–V18 69 71 23
Unspecified V19 6
Total 187 187 134

82 * Unspecified assigned to with or without motor vehicles
83
84
85 Noland et al. (2017) examined police reported pedestrian deaths assuming the current 
86 definition, i.e. pedestrian-motor vehicle crashes. They found several issues, e.g. 14% of fatal 
87 crashes did not involve a traveling pedestrian, e.g. a motorist who was killed standing outside 
88 a disabled vehicle. The database also included a few intentional homicides and casualties who 
89 were actually in wheelchairs. Notwithstanding the importance of reliable crash reporting by 
90 the police (e.g. to correctly report travel mode and exclude homicides and suicides), police 
91 reported data are still an excellent source to understand pedestrian-motor vehicle crashes 
92 compared with the complete lack of data for public space authorities on pedestrian falls. 
93 Notwithstanding possible differences between countries, the aforementioned 
94 experiences with the recording of cyclist falls demonstrate that, even fatal falls may not be 
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95 included in police statistics, and are even strongly underreported in some countries. This is 
96 worrying, as data are needed for this emerging problem and most (local) authorities only have 
97 access to police statistics. At least in western societies, it is to be expected that the problem of 
98 pedestrian-motor vehicle crashes will further decrease thanks to safer vehicles (for instance 
99 new systems such as automated braking and pedestrian airbags on car bonnets), while an 

100 ageing society is likely to contribute to a continuing trend of increasing number of serious and 
101 fatal pedestrian falls. To increase insight into these falls, not only do we have to include this 
102 issue in the definition of ‘traffic crashes’, we also need to seek other data sources, e.g. 
103 insurance companies, ambulance services. 
104 Experiences with cyclist falls suggest that hospital data (including data from both 
105 Emergency Departments and hospital admissions and discharges) and causes of death 
106 statistics (based on death certificates and post-mortems by medical examiners) are promising. 
107 An advantage of these sources is that generally the International Classification of Diseases 
108 (ICD) is used to record data. Unfortunately, the three-digit ICD codes in version 10 are 
109 insufficient for pedestrian falls. Pedestrian falls occur both indoors and outdoors. The location 
110 is likely to be sufficiently described by four-digit ICD-10 codes (codes W00-W05, W10, 
111 W17-W19 and X59 with the fourth digit code ‘Place of occurrence’ is ‘4’ for ‘Street and 
112 highway’ (Mindell et al. 2012). Unfortunately, other types of public spaces, like public parks 
113 and footpaths, are not specified). Research into the accuracy of this data is needed and it may 
114 be a challenge to identify crashes in public spaces and to distinguish these from other outdoor 
115 falls such as in gardens. 
116 To summarize, we recommend considering changing the definition of ‘traffic 
117 crashes’ in the following ways: “any vehicle crash or pedestrian fall occurring in public 
118 spaces.” We suggest that such a definition will inform public space authorities and help them 
119 take their responsibility to take all reasonable preventive measures. Police statistics have 
120 advantages such as detailed crash locations and disadvantages such as insufficient reliability 
121 for some crash characteristics. Nevertheless, this source is still by far the most useful and 
122 complete for severe and fatal pedestrian-motor vehicle crashes. We therefore recommend 
123 investment in collection of data on pedestrian falls using hospital data and causes of deaths 
124 statistics. ICD seems an adequate and internally available starting point. 
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51 responsibility’ to system designers such as public space authorities (Fahlquist, 2006). 
52 Methorst et al. (2017) argue that they can only carry this responsibility for pedestrians if 
53 pedestrian falls are added to the definition of traffic crashes  and maybe also call these 
54 incidents ‘travel injuries’ or ‘traffic crashes and falls’.
55 It is important to bear in mind that definitions are a necessary but insufficient 
56 condition to achieve reliable and comprehensive data collection (Noland et al., 2017). This is 
57 also shown by the experiences with cyclist falls, also called single-bicycle crashes. It is well 
58 known that the police hardly record non-fatal bicycle crashes without motor vehicles being 
59 involved (see e.g. Langley et al., 2003). One important reason is that in many cases the police 
60 are not drawn in to record such single crashes. Only recently, it appeared from comparing 
61 police statistics with causes of deaths statistics that a similar problem seems to apply to fatal 
62 bicycle crashes (Schepers et al., 2016). Table 1 shows causes of death statistics in the 
63 Netherlands contained three times as many deaths following crashes without motor vehicles 
64 compared with police statistics.  “Statistics Netherlands” estimates numbers of road crash 
65 deaths by linking (incomplete) police statistics, court files and cause of death forms filled out 
66 by a coroner to exclude suicides and crashes occurring outside public roads (SWOV, 2015), 
67 yielding an estimate of 186 cyclist deaths in 2010-2014, almost exactly matching the 187 
68 cyclist deaths recorded in causes of death statistics. This suggests that the quality of causes of 
69 death statistics is fairly good. Comparisons between recorded deaths between alternative 
70 sources are rare, but a similar difference between police and causes of death statistics is 
71 present in Flanders (Agentschap Zorg en Gezondheid, 2017; Statistics Belgium, 2017). More 
72 detailed studies of cyclists admitted to hospital following crashes without motor vehicles and 
73 recorded through 9th version of the International Classification of Diseases (ICD-9) in the 
74 Netherlands and Flanders suggest that between 3% and 8% did not occur on public roads 
75 (Nuyttens, 2013). This is corroberated by questionaire (e.g. for the Netherlands Schepers, 
76 2008), but the percentage may be somewhat higher in other countries such as Australia with 
77 more recreational cycling where for instance off-road mountain biking injuries may be more 
78 frequent (Heesch et al., 2011).
79
80 Table 1 Cyclist deaths per year in Causes of Death Statistics (CS) and police statistics (PS) in 
81 2010-2014 in The Netherlands (Statistics Netherlands, 2015; SWOV, 2017) 

Netherlands
Crash type

ICD-10 codes causes 
of death statistics CDS CDS* PS

With motor vehicles V12-V16 112 116 111
Without motor vehicles V10, V11, V16–V18 69 71 23
Unspecified V19 6
Total 187 187 134

82 * Unspecified assigned to with or without motor vehicles
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84
85 Noland et al. (2017) examined police reported pedestrian deaths assuming the current 
86 definition, i.e. pedestrian-motor vehicle crashes. They found several issues, e.g. 14% of fatal 
87 crashes did not involve a traveling pedestrian, e.g. a motorist who was killed standing outside 
88 a disabled vehicle. The database also included a few intentional homicides and casualties who 
89 were actually in wheelchairs. Notwithstanding the importance of reliable crash reporting by 
90 the police (e.g. to correctly report travel mode and exclude homicides and suicides), police 
91 reported data are still an excellent source to understand pedestrian-motor vehicle crashes 
92 compared with the complete lack of data for public space authorities on pedestrian falls. 
93 Notwithstanding possible differences between countries, the aforementioned 
94 experiences with the recording of cyclist falls demonstrate that, even fatal falls may not be 
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95 included in police statistics, and are even strongly underreported in some countries. This is 
96 worrying, as data are needed for this emerging problem and most (local) authorities only have 
97 access to police statistics. At least in western societies, it is to be expected that the problem of 
98 pedestrian-motor vehicle crashes will further decrease thanks to safer vehicles (for instance 
99 new systems such as automated braking and pedestrian airbags on car bonnets), while an 

100 ageing society is likely to contribute to a continuing trend of increasing number of serious and 
101 fatal pedestrian falls. To increase insight into these falls, not only do we have to include this 
102 issue in the definition of ‘traffic crashes’, we also need to seek other data sources, e.g. 
103 insurance companies, ambulance services. 
104 Experiences with cyclist falls suggest that hospital data (including data from both 
105 Emergency Departments and hospital admissions and discharges) and causes of death 
106 statistics (based on death certificates and post-mortems by medical examiners) are promising. 
107 An advantage of these sources is that generally the International Classification of Diseases 
108 (ICD) is used to record data. Unfortunately, the three-digit ICD codes in version 10 are 
109 insufficient for pedestrian falls. Pedestrian falls occur both indoors and outdoors. The location 
110 is likely to be sufficiently described by four-digit ICD-10 codes (codes W00-W05, W10, 
111 W17-W19 and X59 with the fourth digit code ‘Place of occurrence’ is ‘4’ for ‘Street and 
112 highway’ (Mindell et al. 2012). Unfortunately, other types of public spaces, like public parks 
113 and footpaths, are not specified). Research into the accuracy of this data is needed and it may 
114 be a challenge to identify crashes in public spaces and to distinguish these from other outdoor 
115 falls such as in gardens. 
116 To summarize, we recommend considering changing the definition of ‘traffic 
117 crashes’ in the following ways: “any vehicle crash or pedestrian fall occurring in public 
118 spaces.” We suggest that such a definition will inform public space authorities and help them 
119 take their responsibility to take all reasonable preventive measures. Police statistics have 
120 advantages such as detailed crash locations and disadvantages such as insufficient reliability 
121 for some crash characteristics. Nevertheless, this source is still by far the most useful and 
122 complete for severe and fatal pedestrian-motor vehicle crashes. We therefore recommend 
123 investment in collection of data on pedestrian falls using hospital data and causes of deaths 
124 statistics. ICD seems an adequate and internally available starting point. 
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