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Abstract 

 
Addressing rural transportation challenges in New Brunswick, especially for vulnerable 

road users, is a topic that has not been adequately studied.  This research paper undertook 

a thorough review and analysis of collision data collected by the provincial government 

from 2001-2012.  The results of the research found that 510 pedestrian-vehicle collisions 

occurred in rural New Brunswick during the studied period. Property damage only, 

injury, and death accounted for 106, 339 and 64 collisions, respectively. Closer analysis 

was carried out on the 64 collisions resulting in one or more fatalities.  The study showed 

that 67.2% of collisions occurred after dark and that pedestrian error was the most 

prevalent major contributing factor (43.8%).  Other contributing factors of note include 

driver inattention (14.1%) and glare (6.3%). The report has shown the need for increased 

research to better understand the needs of all vulnerable road users and more focus 

among highway engineers to ensure safe transportation for all.  
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Chapter 1: Introduction 

1.1 Background 

The Province of New Brunswick’s population is unique given that it is evenly dispersed 

between urban and rural areas.  According to Statistics Canada (2011), nearly half the 

population lives in a rural area of the province.  In comparison, only 19% of the entire 

Canadian population lives in a rural area (Statistics Canada, 2011). Despite the even 

distribution of urban/rural populations, very little research has been carried out, by the 

province or researchers, that addresses rural transportation challenges in New Brunswick, 

particularly pedestrian safety. 

1.2 Problem Definition  

Pedestrian safety in rural New Brunswick is a topic that has not been adequately studied.  

Studies have found that with higher speeds of the vehicle involved in pedestrian-vehicle 

collisions, the greater likelihood of more severe injuries to the pedestrian (Rotherman, et 

al., 2015); there is reason to be concerned for those who walk in higher speed rural areas 

as they are particularly at risk.  In New Brunswick, most rural highways have speeds 

greater than 50 km/hr and provide no sidewalk or paved shoulder, which combine for a 

higher risk environment for pedestrians.  Although the provincial government has 

collected detailed collision data for years, a study has yet to be carried out that explores 

the extent of pedestrian-vehicle collisions. It remains unknown whether pedestrian-

vehicle collisions present a significant problem in rural New Brunswick. This report will 

focus on providing a better understanding of the issue of pedestrian safety in rural New 
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Brunswick. 

1.3 Goals and Objectives  

The overarching goal of this report is to examine the number of pedestrian-vehicle 

collisions on rural New Brunswick highways and to determine underlying, primary 

factors that influence these collisions. Particular interest will be given to characterizing 

the collisions that resulted in pedestrian fatalities.  In accomplishing this goal, the 

following objectives were undertaken in order to complete the research:  

• Provide an overview of pedestrian-vehicle collisions in rural New Brunswick 

• Conduct a thorough review of all rural pedestrian fatalities and compare them to 

urban pedestrian-vehicle collisions 

• Investigate school zone related pedestrian-vehicle collisions 

• Provide a dataset specifically for pedestrian collisions that will be compiled and 

sorted from the New Brunswick Department of Transportation and 

Infrastructure’s Accident Report database for future research. 

1.4 Scope  

The research in this report used collision data collected and provided by the New 

Brunswick Department of Transportation and Infrastructure from 2001-2012. Resulting 

from a lack of research and focus on pedestrian safety, it had become necessary to 

develop a more complete and comprehensive understanding of pedestrian-vehicle 

collisions in rural New Brunswick. The results of the research attempt to highlight any 

areas of concern that may be further explored in future research to help improve safety 

for vulnerable road users.  
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1.5 Research Methodology  

All data used in this study were collected from ‘Report of Motor Vehicle Accident’ forms 

(depicted in Appendix A), used by all police agencies in the province of New Brunswick 

over an eleven-year period from 2001 to 2012.  These reports were submitted to the 

Department of Transportation and Infrastructure’s Maintenance and Traffic Branch 

where they were coded and entered into a provincial collision database.  

 

Using the query function in the collision database software, a search was performed to 

flag all reports that had the code 12 in the “Position In/On Vehicle” field. Number 12 was 

the identifier for when a pedestrian is involved in a collision.  All collisions and 

associated data that were flagged as a result of the query were entered into Microsoft 

Excel spreadsheet to easily sort and filter the information. 

 

The data were then sorted to eliminate any collisions occurring in an urban setting.  For 

this study, it was decided that collisions specified as occurring in either a city or a town 

would be eliminated. The list of municipalities, as defined by the province, can be seen in 

Appendix B “List of Municipalities in New Brunswick”. To eliminate the urban area 

collisions, the data were sorted by “Municipality” codes. The remaining data were then 

manipulated and filtered in various ways to all for the analysis and results presented in 

this research report. 
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1.6 Report Structure 

The remainder of this report is structured as follows:  

 

Chapter 2 contains a review of relevant literature and background information pertaining 

to this research.  This includes a review of pedestrian-vehicle collisions or characteristics 

across Canada, a summary of safety devices used by various jurisdictions, and a review 

of the current issues faced by pedestrians in rural areas.  

 

Chapter 3 presents a frequency analysis and summary of the results of the analyses of the 

collision data related to those cases involving pedestrians in rural areas.  

 

Chapter 4 provides a discussion of results including any limitations and strengths of the  

Research, provides recommendations for future related work and synthesizes the research 

conclusions. 
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Chapter 2: Literature Review 

 
In a time when people are encouraged to be physically active to promote good health or 

for those of low socio-economic status where walking or cycling is their only mode of 

transportation (Bostock, 2000) it is becoming increasingly difficult for this group of users 

to find safe, adequate space to walk or cycle.   Many believe this may be due to the view 

that “transport and land-use planning have frequently neglected the needs of these road 

users, giving priority to road expansion and increasing accessibility associated with 

private car use” (Toroyan, 2013). This disregard for pedestrians and cyclists has lead to 

motorists assuming that roads and streets are primarily for motorized vehicles and the 

introduction of laws to limit pedestrian access to certain roads and streets.  Some experts 

even go as far as arguing that pedestrian and cyclist travel should be discouraged due to 

the dangers users face and “the higher fatality rates per mile than motorized travel” 

(Litman, 2004). The disregard for pedestrians and cyclists as equal road users has led to 

high numbers of pedestrian-vehicle collisions, many of which result in severe injury or 

death to the pedestrian.   

 

In 2013, of the 165,306 total injuries recorded as a result of traffic collisions, Transport 

Canada reported that 1,923 of those were deaths.  The numbers of pedestrian killed as 

result of a traffic collision were 300, or 15.6% of all deaths (Transport Canada, 2013). In 

comparison, in 2012, New Brunswick reported a total of 77 fatalities as a result of vehicle 

accidents; 8 deaths or 10.4% of fatalities in 2012 were pedestrians.  These fatal collisions 

are all too common in pedestrian-vehicle collision “because pedestrians have virtually 
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nothing acting as a barrier between themselves and a colliding vehicle” (Rotherman et 

al., 2010).   

 

It is the opinion of some researchers that pedestrians and pedestrian safety has been for 

the most part ignored in the design of roadway systems (Retting, et al., 2003). The 

emphasis placed on creating safer roadways for vehicles often neglects the need for a 

safer network for pedestrians as well.  In the United States for example, the manual 

entitled A Policy on the Geometric Design of Highways and Streets states that “every 

effort should be made to use as high of a design speed as practical in the interests of 

safety” (ASSHTO, 2004). Placing such emphasis on speed for the design of a facility 

means creating a facility that may be ideal for vehicles but hazardous for pedestrians and 

cyclists (Dumbaugh & Li, 2011).  This is due to the fact that higher speeds have a strong 

correlation with a higher frequency of pedestrian-vehicle collisions and result in more 

serious pedestrian injuries (Retting, et al., 2003). In the study, Relationship Between 

Impact Velocity and Injuries in Fatal Pedestrian-Car Collisions, Karger, et al. (2000) 

determined that there are “threshold velocities” relating to particular pedestrian injuries.  

They reported that in collisions with speeds above 70km/h, spinal injuries to a pedestrian 

were highly likely to occur. In collisions occurring at 100km/h, pedestrians were likely to 

have aortic and inguinal skin ruptures. Although these injuries are horrific, they may be 

preventable, as there are many counter-measures available to designers to protect and 

improve safety for pedestrians. 
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One of the most discussed design elements for reducing pedestrian-vehicle collisions is to 

reduce or manage vehicle speeds.  Reducing speeds allow drivers more time to react and 

control their vehicle (Retting, et al., 2003).  One way designers can do this is to target 

drivers comfort and speed perception. Reducing lane widths and constructing wide gravel 

shoulders (Godley, et al., 2004), are just a couple of example tools to make highways 

safer for all. There are many other techniques being used to improve safety.  

Unfortunately, most of them are designed for urban areas and, as such, only applied in 

cities. One of these techniques is called the “Complete Street” approach, which “directs 

transportation professionals to consistently plan, design, construct, operate, and maintain 

a community’s transportation network to support travel by foot, assistive devices, bicycle, 

public transportation vehicle, car and truck” (Anderson, et al., 2015). With modifications, 

a tool like this could be applied in rural applications and achieve collision reduction result 

similar to those in urban areas. Approximately 70% of the “Complete Street” projects in 

the United States saw significant reductions in crashes, while 56% of those projects saw a 

reduction in the number of injuries.  This design tool is also saving governments money, 

which means greater returns on safety.  In the study carried out by Anderson, et al. 

(2015), it was estimated that the projects sampled collectively reduced collision related 

costs by $18.1 million in just one year. Other advances in road safety that are showing 

improvements for protecting pedestrians and could be used in rural applications are:  

• Rectangular Rapid Flashing Beacon (RRFB) – RRFB can improve pedestrian 

safety, especially at non-signalized intersections or midblock crosswalks. These 

devices flash when activated by a pedestrian to increasing a driver’s awareness.  

RRFB devices have been found to increase the number of motorist yielding to 
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pedestrians from 18% to 81%. (FHWA, 2009) 

• Half Signals – Devices such as the High Intensity Activated Crosswalk Beacon 

(HAWK) have been found to have significant impact on reducing collisions.  In a 

study by Fitzpatrick and Park (2010) found that intersections with HAWK signals 

led to a 69% reduction in pedestrian collisions and a 29% reduction in the total 

number of collisions.  

Some jurisdictions have adopted their own unique approach to improve safety for 

pedestrians.  In areas of Northern Europe, cities have developed a “street hierarchy”, 

which gives highest priority to pedestrians and lowest to passenger vehicles.  Other cities 

have implemented low-speed street designs called home zones, which allows vehicles to 

only travel at the speed of walkers (Zegeer & Bushell, 2012).  Some agencies and 

jurisdictions have forgone installing countermeasures all together and instead have opted 

for increased police patrol. Makowsky and Stratmann (2011) found a direct correlation 

between an increase in road patrols and issuance of fines to the reduction in accidents. 

The authors conclude “that traffic fines increase the price of unsafe driving, leading to 

less consumption of unsafe driving and fewer accidents” (Godley, et al., 2004). There are 

also some unique solutions for pedestrian safety within New Brunswick.  In Fredericton, 

permanent speed radar signs have been installed at the beginning of school zones where 

speeds reduce from 50 km/h to 30 km/h. The flashing speed sign has been successful in 

reducing speeds and improving safety in school zones (Hildebrand, et al., 2014).  It is 

possible that this strategy could be employed in rural school areas to achieve positive 

benefits as well. These solutions for improving safety are reducing the number of 

collisions and injuries sustained by pedestrians; however, to continue to lower the 
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accident statistics, research and development needs to be carried out by all parties 

involved in the transportation industry.  

 

Over the past few years, the motor vehicle manufacturing industry has carried out their 

own studies, which have lead to advances in vehicle design to improve safety for 

pedestrians. Pedestrian airbags, made by Volvo, have been designed to protect a 

pedestrian’s head from making contact with the windshield and support frame.  However, 

this system has limited capabilities as it only works at speeds from 20-50km/hour 

(Malloy, 2012). Also from Volvo an automatic braking system for pedestrians called 

“Volvo City Safety” was introduced.  Using a laser system, the system automatically 

engages the brakes to avoid impact with pedestrians if the driver had not applied the 

brakes early enough (City Safety, 2016).  The system is also less limited, as it works only 

at speeds up to 50 km/hour (Cicchino, 2016). Honda has also been introducing a number 

of active and passive impact reducing technologies.  The 2016 Honda Civic Sedan safety 

features included a deformable hood and hood hinges, an impact energy absorbing 

windshield base, breakaway windshield wiper pivots and impact energy absorbing fender 

mounts and supports.  Combined, these features make the 2016 Civic one of the top 

ranked vehicle in its class for safety (McCants, 2015). The implementation of these and 

other safety devices by the motor industry has made streets and neighborhoods safer for 

all non-motorized users.   

 

Making roads safer is vital, especially to all those residing in small, rural communities. 

Nowadays, rural roads are “seen as public spaces that motivate desirable forms of 
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development and support quality of life” (Transport Canada, 2013). This is particularly 

true for New Brunswick, given that 48% of the population have chosen to live in rural 

parts of the province (Stats Canada, 2011). With nearly half of the population living 

outside major urban areas, more focus should be put on providing a greater level of safety 

for all rural road users.  Within New Brunswick, the provincial government has tried to 

improve rural safety with the installation of “walking strips” or a wide paved shoulder 

that are intended to provide a safer place for walkers and bikers. Rather than paving both 

the left and right of the road, walking strips are only placed one side, which may 

encourage some users to walk with traffic, which is a violation under the New Brunswick 

Motor Vehicle Act.  Section 174(2) of the Motor Vehicle act states that “where sidewalks 

are not provided any pedestrians travelling along or upon a highway shall, when 

practicable, travel only on the extreme left side of the roadway or its shoulder, not more 

than two abreast, facing traffic which may approach from the opposite direction and shall 

give way to the left to traffic approaching on the roadway.” (NB Motor Vehicle Act, 

1973). Unfortunately, it is unknown the effects of adding walking strips to only one side 

of the road are unknown since the subject matter is rarely studied.  

 

Pedestrian-vehicle collisions in rural areas is a topic that is relatively ignored by 

researchers. In Canada, most pedestrian-vehicle collision research was focused on major 

urban areas while research for New Brunswick on the topic is almost non-existent.  The 

undergraduate civil engineering senior report entitled “Analysis of Vehicle/Pedestrian 

Collisions Within New Brunswick” (Melanson, 2005) is a sole resource that attempted to 

provide a better understanding of the influences of vehicle-pedestrian collisions in the 
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province.  Melanson’s findings showed that the major influences of collisions were time 

of day, age of both the driver and pedestrian, weather conditions, and pedestrian action. 

Unfortunately, Melanson fails to distinguish between rural and urban collisions, which 

may have skewed the results of the study as there were a higher number of pedestrian-

vehicle collisions occurring in urban areas. 

 

One of the few reports to focus on rural area collisions was carried out in the United 

States by Hall et al. in 2004.  The authors determined that there were a significantly high 

number of pedestrian-vehicle collisions resulting in fatality of pedestrians.  The data 

showed that on average, the ten states in the study collectively experienced a collision 

rate of 37.72 pedestrian fatalities/year •million-people. The authors go on to mention that 

even though their data show a much higher pedestrian-vehicle collision frequency in 

urban settings, “…the potential for fatalities and serious injuries is greater on rural, high-

speed highways” (Hall, et al., 2004).  Although this is only one of a few reports in recent 

years on the topic, it highlights the importance of studying the local rural conditions 

affecting pedestrian safety. 
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Chapter 3: Results 

 
A frequency analysis was used to develop an overview of the extent of vehicle-pedestrian 

collisions in the Province of New Brunswick, with a focus on those occurring in rural 

areas. Various potentially influencing factors were examined as part of the frequency 

analysis to determine possible causal factors and to identify where future research may be 

warranted. 

 

During the 12-year period from 2001 to 2012, a total of 1,903 motor vehicle accidents 

involving a pedestrian(s) were reported by provincial policing agencies, 510 of those 

occurring in rural New Brunswick. This equates to 26.4% or approximately 1 in 4 

pedestrian-vehicle collisions occurring in rural areas. The resulting frequencies can be 

expressed as an overall provincial average rate of 158.6 pedestrian-vehicle collisions per 

year (42.5 pedestrian-vehicle collisions per year that occur in rural areas). 
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Table 1 –  Number of pedestrian-vehicle collisions in rural New Brunswick per year 

Year 
Total 

Number of 
Collisions  

Number of 
Rural Collisions 

2001 193 55 
2002 172 68 
2003 175 51 
2004 168 46 
2005 149 45 
2006 157 43 
2007 152 38 
2008 163 45 
2009 146 23 
2010 169 44 
2011 152 31 
2012 107 21 
Total 1903 510 

Annual Average 158.6 42.5 

 

3.1 Severity of Collisions  

Analyzing the severity of the vehicle-pedestrian collisions using the 12-year study period 

(2001-2012) showed that 339 or 66.5% of rural collisions resulted in injuries to the 

pedestrian and 64 or 12.5% of rural collisions resulted in a pedestrian fatality.   In 

comparison, only 1,344 or 39.0% of urban collisions resulted in pedestrian injury and 64 

or 1.9% of urban collisions resulted in a pedestrian fatality.  
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Table 2 – Number of pedestrian-vehicle collisions in rural New Brunswick by severity 

Severity of 
Collision 

Number of 
Collisions (2001-

2012) 

Percentage  
(%) 

PDO 106 20.8 
Injury 339 66.5 

Fatality 64 12.5 
Unknown 1 0.2 

 

3.2 Pedestrian Characteristics 

 Pedestrians aged 20-29 were the most likely to be involved in a collision on a rural 

highway with 102 (20.0%) reported accidents.  Pedestrians aged 40-49 and 60+ also had 

a high frequency of collisions with 94 (18.4%) and 91 (17.8%) reported accidents, 

respectively.  Pedestrians under the age of 20 years were of particular concern given the 

increased likelihood for walking to access school. Interestingly, the youngest age groups 

were the least likely to be involved in a collision, accounting for only 7.3% of all rural 

collisions (<20 years).   

Table 3 – Number of pedestrian-vehicle collisions in rural New Brunswick by age 

Age Number of 
Collisions 

Percentage  
(%) 

0-5 1 0.2 
6-9 2 0.4 

10-14 2 0.4 
15-19 32 6.3 
20-29 102 20.0 
30-39 77 15.1 
40-49 94 18.4 
50-59 59 11.6 
60+ 91 17.8 

Unknown 50 9.8 
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Male pedestrians were more often involved in vehicle-pedestrian collisions, accounting 

for 327 accidents or 64.1% of all rural collision (Table 4).  Female pedestrians were 

involved in 134 collision or 26.3% of all rural collision, with the remaining pedestrian 

victims being unidentified.   

 
Table 4 – Number of pedestrian-vehicle collisions in rural New Brunswick by gender 

Gender Number of 
Collisions 

Percentage  
(%) 

Male  327 64.1 
Female 134 26.3 

Unknown 49 9.6 
 
 

The responding police officer determined the pedestrian action for each collision.  The 

officer made the determination based on interviews with all persons involved and 

witnesses.  For the 510 rural collisions, “on sidewalk/shoulder/boulevard” had the highest 

frequency, accounting for 68 or 13.3% of collisions (Table 5).  Pedestrians “walking on 

roadway with traffic” had the second highest frequency, accounting for 66 or 12.9% of 

collisions. 
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Table 5 – Number of pedestrians involved in pedestrian-vehicle collisions in rural New Brunswick by 
pedestrian action 

Pedestrian Action Number of 
Collision 

Percentage 
(%) 

At Intersection, Crossing With Signal 7 1.4 
At Intersection, Crossing Against Signal 1 0.2 

At Intersection, Crossing, Marked X-Walk, No Signal 19 3.7 
At Intersection, Crossing, No  X-Walk, No Signal 27 5.3 
Mid Block/Highway Crossing, Marked X-Walk 14 2.7 

Mid Block/Highway Crossing, No X-walk 41 8.0 
Walking on Roadway with Traffic 66 12.9 

Walking on Roadway Against Traffic 57 11.2 
Emerging From in Front or Behind Park Vehicle/Object  25 4.9 

Running onto Roadway 57 11.2 
Getting on/off School Bus 19 3.7 

Getting on/off Vehicle 21 4.1 
On Sidewalk/Shoulder/Boulevard 68 13.3 

Pushing/Working on Vehicle 24 4.7 
Playing on Roadway 13 2.5 
Lying on Roadway 10 2.0 

Hitch Hiking 4 0.8 
Working On Roadway  9 1.8 

Other/Unknown 28 5.5 

 

3.3 Pedestrian Collisions by Time of Day and Season  
 
The time of year affected the likelihood of a pedestrian being hit by a vehicle (Table 6). 

Over the 12 years, the months of December and January had the highest frequency of 

collisions with 60 and 61 accidents reported, respectively.  Collision rates dropped 

significantly in late spring and early summer; April, May and June had the lowest 

frequency of collisions with 29, 28 and 26, respectively. These findings may be 

somewhat counter-intuitive but are likely related to decreased conspicuity during dark 

winter months or related to narrowed shoulders resulting from snow storage. 
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Table 6 – Number of pedestrian-vehicle collisions in rural New Brunswick by month 

Month Number of 
Collisions 

Percentage 
 (%) 

January 61 12.0 
February 34 6.7 
March 44 8.6 
April 29 5.7 
May 28 5.5 
June 26 5.1 
July 47 9.2 

August 40 7.8 
September 42 8.2 

October 54 10.6 
November 45 8.8 
December 60 11.8 

 

The time of day also influenced the likelihood of a pedestrian-vehicle collision.  The data 

in Table 7 showed that pedestrians being struck by a vehicle during the daylight, account 

for 293 or 57.4% of all reported rural accidents.  This is to be expected given that the 

bulk of pedestrian activity is during the day. The remaining collisions that occur in the 

dark or under partial illumination likely represent an over-representation given lower 

pedestrian activity. 

Table 7 – Number of pedestrian-vehicle collisions in rural New Brunswick by light condition 

Light Condition Number of 
Collisions 

Percentage  
(%) 

Daylight 293 57.5 
Dark  187 36.7 
Dusk 11 2.2 
Dawn 11 2.2 

Artificial Light 8 1.6 
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3.4 Collision Characteristics  
 
The responding police officer determined the major contributing factor for each collision.  

The officer determined the contributing factor based on interviews with all persons 

involved and witnesses.  For the 510 accidents reported, pedestrian error had the highest 

frequency, accounting for 131 or 25.7% of collisions (Table 8).  Driver inattention had 

the second highest frequency, accounting for 99 or 19.4% of collisions. Note that only the 

primary major contributing factor was used in this study as it was determined the results 

may be skewed as not all collisions had the same number of major contributing factors.  

 

The posted speed limit of the local road influenced the frequency and severity of 

collisions.  The results from this study show that roads with a posted speed limit of 

50km/hr and 80km/hr saw the highest number of collisions with 180 and 141 (35.3% and 

27.6%) , respectively (Table 9).  Roads with a posted speed limit of 90km/hr and higher, 

or 40 km/hr and lower, saw the lowest number of collisions.  It is interesting to note that 

even in rural areas, many pedestrian-vehicle collisions have occurred at a low speed (39% 

of collision occurred at ≤ 50km/hr). The number of collisions observed may be influence 

by the frequency of of each speed limit. For example, if a speed limit of 50km/hr occurs 

more frequently, there would be a tendency to observe more collisions. 
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Table 8 – Number of pedestrian-vehicle collisions in rural New Brunswick by major contribution 

factor 

Major Contribution Factor Number of 
Collisions 

Percentage  
(%) 

Driver Inattention 99 19.4 
Driver Distraction 14 2.7 

Had Been Drinking 4 0.8 
Driving While Impaired 10 2.0 

Driver Inexperience/Confusion 9 1.8 
Prescription Medication 1 0.2 

Illness 1 0.2 
Failure to Yield Right-of-Way 5 1.0 

Traffic Control Device Disregard 5 1.0 
Following Too Closely 14 2.7 

Driving Too Fast for Road 
Condition 10 2.0 

Exceeding Speed Limit 2 0.4 
Passing or Lane Usage Improper 1 0.2 

Backing Unsafely 6 1.2 
Pedestrian Error 131 25.7 

Taking Avoiding Action 1 0.2 
Crossed Centre Line 1 0.2 

Defective Brakes 1 0.2 
Vision Obstruction/Obscured 14 2.7 

Suspension/Wheel Failure 2 0.4 
Defective Tow Hitch/ Connection 1 0.2 

Animal Action (Deer) 1 0.2 
Animal Action (Moose)  2 0.4 

Surface Slippery 12 2.4 
Snow Drift 6 1.2 

Obstruction/Debris 2 0.4 
View Obstructed/Limited 17 3.3 

Glare 11 2.2 
Uninvolved Vehicle 5 1.0 

Uninvolved Pedestrian 45 8.8 
Presence of Prior Accident 6 1.2 

Other/Unknown 71 13.9 
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Table 9 – Number of pedestrian-vehicle collisions in rural New Brunswick by speed limit 

Speed 
Limit 

(km/hr) 

Number of 
Collisions 

Percentage 
(%) 

30 or less 6 1.2 
40 13 2.5 
50 180 35.3 
60 51 10.0 
70 45 8.8 
80 141 27.6 
90 22 4.3 
100 13 2.5 
110 28 5.5 

Unknown 11 2.2 
 

3.5 Collisions Resulting in Pedestrian Fatality  

The data in Table 10 indicate that from 2001-2012, 64 (12.5%) pedestrian-vehicle 

collisions in rural areas resulted in a pedestrian fatality.  In comparison, over the same 

period, the exact same number (64) collisions resulted in pedestrian fatality in urban 

regions of the province.  As depicted in Table 10, the highest frequency of pedestrian 

fatalities in rural New Brunswick occurred in 2003 and 2005 with 9 fatalities each.  The 

lowest frequency of pedestrian fatalities occurred in 2007 and 2008, with 2 fatalities 

each. On average, approximately 5 pedestrians/year are killed in vehicle-pedestrian 

collisions. 
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Table 10 – Number of pedestrians killed in pedestrian-vehicle collisions New Brunswick by year 

Year 

Number of 
Pedestrians 

Killed in 
Rural NB 

Total 
Number of 
Pedestrians 

Killed in 
NB 

2001 6 8 
2002 7 13 
2003 9 13 
2004 5 11 
2005 9 13 
2006 7 16 
2007 2 12 
2008 2 7 
2009 3 7 
2010 6 12 
2011 4 8 
2012 4 8 
Total 64 128 

 

3.6 Pedestrian Characteristics in Fatalities  

Male pedestrians involved in pedestrian-vehicle collisions were at a higher risk to be 

killed.  Male pedestrians are over-represented in fatal collisions accounting for 51 

(79.7%), while they were only in 64.1% of pedestrian collisions of all severities (Table 4 

above).  Female pedestrians accounted for only 6 (9.4%) of fatalities versus 26.3% for all 

severities of pedestrian collisions.  
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Table 11 – Number of pedestrians killed in pedestrian-vehicle collisions in rural New Brunswick by 
gender 

Gender 
Number of 
Pedestrians 

Killed 

Percentage 
(%) 

Male 51 79.7 
Female 6 9.4 

Unidentified 7 10.9 
 
 
Pedestrians 20-29 years old were most likely to be fatally injured in rural highway 

collisions, accounting for 14 fatalities over the 12-year study period (Table 12).  

Pedestrians age 40-49 and 60+ also had high frequencies of deaths with 11 and 16 

fatalities, respectively.  Pedestrians under the age of 20 years were the least likely to be 

killed in a collision, accounting for only 3.1% of all rural pedestrian fatalities.  There was 

no major difference between age groups in comparing Table 3 and Table 12.  

 

Table 12 – Number of pedestrians killed in pedestrian-vehicle collisions in rural New Brunswick by 
age 

Age 
Number of 
Pedestrians 

Killed 

Percentage 
(%) 

0-5 1 1.6 
6-9 1 1.6 

10-14 0 0.0 
15-19 0 0.0 
20-29 14 21.9 
30-39 9 14.1 
40-49 11 17.2 
50-59 5 7.8 
60+ 16 25.0 

Unknown 7 10.9 
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As shown in Table 13 the 64 fatalities reported, “walking on the roadway with traffic” 

had the highest frequency, accounting for 15 or 23.4% of fatalities.  Pedestrians “crossing 

mid block with no cross walk” and pedestrians “lying in the road” had the second highest 

frequencies, accounting for 8 or 12.5% of fatalities each. In comparison, pedestrians 

“walking on the roadway with traffic”, “crossing mid block with no cross walk” and 

“lying in the road” only accounted for 11.2%, 8.0% and 2.0%, respectively, for all 

pedestrian-vehicle collisions.  

 
Table 13 – Number of pedestrians killed in pedestrian-vehicle collisions in rural New Brunswick by 

pedestrian action 

Pedestrian Action Number 
of Deaths 

Percentage 
(%) 

At Intersection, Crossing, Marked X-Walk, No Signal 1 1.6 
Mid Block/Highway Crossing, No X-Walk 8 12.5 

Walking on Roadway with Traffic 15 23.4 
Walking on Roadway Against Traffic 6 9.4 

Emerging From in Front or Behind Park 
Vehicle/Object  4 6.3 

Running onto Roadway 7 10.9 
Getting on/off School Bus 1 1.6 

Getting on/off Vehicle 2 3.1 
On Sidewalk/Shoulder/Boulevard 6 9.4 

Pushing/Working on Vehicle 3 4.7 
Playing on Roadway 2 3.1 
Lying on Roadway 8 12.5 

Unknown 1 1.6 
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3.7 Pedestrian Collisions by Time of Day and Season 

Time of day also influenced the likelihood of a pedestrian fatality.  Pedestrians were 

more likely to be fatally struck by a vehicle during darkness, accounting for 43 or 67.2% 

(Table 14) of all reported rural fatalities, which is significantly higher than the total 

number of pedestrian-vehicle collisions (Table 7) reported to occur in darkness. 

Table 14 – Number of pedestrians killed in pedestrian-vehicle collisions in rural New Brunswick by 
light condition 

Light 
Condition 

Number of 
Pedestrians 

Killed 

Percentage 
(%) 

Daylight 18 28.1 
Dark 43 67.2 
Dusk 1 1.6 
Dawn  1 1.6 

Artificial light 1 1.6 
 
The time of year can affect the likelihood of a pedestrian being fatally struck by a vehicle 

as shown in Table 15. Over the 12-year study, the months of December and September 

had the highest frequency of collisions resulting in fatality with 10 and 9 fatalities, 

respectively.  Fatalities rates dropped significantly in late winter and Spring. January and 

February had 3 and 0 fatalities, respectively, while May and June had 3 and 2 fatalities, 

respectively. In comparing these results with Table 6, there were a high frequency 

(18.6%) of pedestrian-vehicle collisions resulting in PDO or injuries in January, February 

and March, while only 7 fatalities (10.9% of all fatalities) occurred in the same months.  
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Table 15 – Number of pedestrians killed in pedestrian-vehicle collisions in rural New Brunswick by 
month 

Month 
Number of 
Pedestrians 

Killed 

Percentage 
(%) 

January 3 4.7 
February 0 0.0 
March 4 6.3 
April 7 10.9 
May 3 4.7 
June 2 3.1 
July 7 10.9 

August 7 10.9 
September 9 14.1 

October 5 7.8 
November 7 10.9 
December 10 15.6 

 

3.8 Collision Characteristics of Fatalities  

The posted speed limit of the local road influenced the frequency of fatalities.  The results 

of the study, as presented in Table 16, show that roads with a posted speed limit of 70 

km/hr and 80 km/hr saw the highest number of fatalities with 10 and 24, respectively.  

Roads with a posted speed limit of 90 km/hr and higher had the lowest number of 

fatalities. The higher frequency of fatalities in lower speed zones may be attributed to a 

higher concentration of pedestrians, since lower speeds are most likely located in and 

around small rural communities.  
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Table 16 – Number of pedestrians killed in pedestrian-vehicle collisions in rural New Brunswick by 
speed 

 Pedestrian Collision Severity 

Speed Fatality Personal 
Injury PDO 

50 and less 10 126 54 
60 9 27 14 
70 10 30 4 
80 24 98 20 
90 5 15 2 
100 3 4 6 
110 3 20 5 

Unknown 0 9 1 
 
 
Weather was another factor to affect collision frequency and severity as seen in Table 17.  

In collisions that resulted in a pedestrian fatality, 35 or 54.7% occurred in ideal 

conditions, while very few fatalities occurred during inclement weather.  

 
Table 17 – Number of pedestrians killed in collisions in rural New Brunswick by weather 

Weather 
Number of 
Pedestrians 

Killed 

Percentage 
(%) 

Clear 35 54.7 
Cloudy 16 25.0 
Raining 6 9.4 
Snowing 5 7.8 

Freezing Rain 0 0.0 
Fog 2 3.1 

Drifting Snow 0 0.0 
Strong Wind 0 0.0 
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For the 64 accidents reported resulting in a pedestrian fatality, pedestrian error had the 

highest frequency, accounting for 28 or 43.8% of collisions (Table 18).  Other 

contributing factors include driver inattention accounting for 9 or 14.1% of collision and 

glare, accounting for 4 or 6.3% of collisions. When comparing Table 8 and Table 18, the 

largest differences was in the “pedestrian error” major contributing factor. “Pedestrian 

error” accounted for 43.8% for all pedestrian-vehicle collisions resulting in fatality while 

it only accounted for 25.5% of all pedestrian-vehicle collisions.   

 
Table 18 – Number of pedestrians killed in collisions in rural New Brunswick 

 by major contributing factor 

Major Contributing Factor Number 
of Deaths 

Percentage 
(%) 

Driver Inattention 9 14.1 
Had Been Drinking 3 4.7 

Driving While Impaired 3 4.7 
Driver Inexperience/Confusion 1 1.6 

Illness 1 1.6 
Failure to Yield Right-of-Way 1 1.6 

Pedestrian Error/Confusion 28 43.8 
Defective Brakes 1 1.6 

Vision Obstructed/Obscured 2 3.1 
Obstruction/Debris 1 1.6 

View Obstructed/Limited 3 4.7 
Glare 4 6.3 

Unknown 7 10.9 
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3.9 School Zones 

Over the 12-year study, it was determined that only 5 pedestrian-vehicle collisions, as 

shown in Table 19, may have happened in or near a school zone involving school aged 

(5-18 years old) children.  However, due to insufficient location information, it is 

inconclusive whether these accidents occurred in a school zone.   

 

Eighty (80) percent of accidents resulted in a high school-aged teen (1 male age 16, and 3 

females age 17) being hit by a vehicle.  The remaining collision involved a 5-year-old 

male child.  Only 1 collision resulted in death (5-year-old male), which occurred at 

7:55am; 3 collisions resulted in injuries (16-year-old male, and two 17-year-old females); 

while the last collision resulted in Property Damage Only.   

 
Table 19 – Pedestrians killed in school zone collisions in rural New Brunswick 

 Year Time Gender Age 
Speed 
Limit 

(km/hr) 
Severity 

Major 
Contributing 

Factor 

1 2004 755 M 5 50 3 Driver 
Inattention 

2 2001 1215 M 16 50 2 Pedestrian 
Error* 

3 2002 1615 F 17 80 2 Glare 

4 2001 1200 F 17 0 2 Driver 
Inattention 

5 2005 1155 F 17 50 1 Not Applicable 
 
*The pedestrian attempted to run across the road without looking in both directions for on coming traffic. 
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Chapter 4: Discussion 

The results of the report provide a general review and basic analysis of New Brunswick’s 

pedestrian-vehicle collision data.  It explored the overall factors influencing rural based 

pedestrian-vehicle collisions and pedestrian fatalities, and attempted to explore school 

zone collisions. This chapter summarizes major findings, recommendations, future 

research topics, and limitations of the research.  

4.1 Lighting Conditions  

Lighting conditions were influential on the number of pedestrian-vehicle collisions and 

their severity.  The findings of the research showed that a higher number of collisions 

happened during daylight hours.  A possible reasoning for a higher frequency of 

collisions during daylight hours may be attributed to an increase in pedestrian and vehicle 

traffic during this time of day, in particular during the morning, lunch and evening rush 

hours. The higher number of collisions, however, does not correlate with more accidents; 

it is the opposite.  The results showed that more severe pedestrian collisions occurred 

during darkness.  This may be attributed to a number of factors such as reduced visibility 

due to lack of natural light, driving and/or walking under the influence of alcohol or 

drugs, or the lack of reflective clothing being worn by a pedestrian.   

4.2 Pedestrian Age  

The age of pedestrians being struck by a vehicle varied by each year.  Although the age 

category of 20-29 had the most hits with 102, the age categories of 40-49 and 60+ had 

significantly high collision frequencies with 94 and 91, respectively.  The results were 
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similar to those of the NB Pedestrian Senior Report (2005).  The NB Pedestrian Senior 

Report found that 20.7% of pedestrians that were struck by a vehicle were in the 16-25 

age category, while this report found that the 20-29 age category had a similar percentage 

of hits at 20.0%.  One significant difference in results between the studies were the 

number of pedestrians 16 years old or younger involved in a collision.  In the NB 

Pedestrian Senior Report, the result showed that 24.2% of pedestrians involved in a 

collision were under the age of 16 years old.  In comparison, this study found only 8 

children 16 years old or younger, or 3% of all pedestrians, were involved in collisions.  

The difference may be due to the greater likelihood that in rural areas, students are bused 

or driven to school by a parent versus students in urban areas.  A study by Sjolie and 

Thuen (2002) supports this theory.  Their study showed that 94% of the students 

surveyed who live in a rural area were regularly bused or driven to school while none of 

the urban students reported using the bus or cars to get to school.   

4.3 Pedestrian Fatalities Overview 

Over the 12-year study, 64 pedestrians were fatally injured in rural areas from vehicle 

collisions. On average, there were 5.3 fatalities/year or 7.1 fatalities/year•million people.  

In comparison, New Brunswick had much fewer fatalities on rural roads than found in the 

study by Hall et al. (2004) where they found that 37.72 pedestrian fatalities/year•million 

people were occurring in rural United States. This number is likely inflated due to the 

impact of large urban centers with significantly higher pedestrian activity. 
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4.4 Pedestrian Actions and Fatalities  

Following the review of pedestrian actions in collisions involving a fatality, it was 

interesting to note that the highest numbers of fatalities were attributed with “walking on 

roadway with traffic”, with 15 fatalities or 20.0% of the collisions.  The fatalities may be 

attributed to poor maintenance of gravel or paved shoulders, or installation of “walking 

strips”. With only one side of the road useable, these factors may have encouraged 

pedestrians to walk with their back to on coming traffic, which is very dangerous and 

against the motor vehicle act.  The pedestrian action with the second highest frequency of 

fatalities was “lying on roadway” with 8 fatalities or 10.7%.  These fatalities are possibly 

attributed to alcohol or drug use given the age cohort of most of those involved.  

 

The major contributing factors for pedestrian-vehicle collisions resulting in fatality 

indicate that 37.3% were caused by pedestrian error.  In comparison, only 25.7% of all 

pedestrian-vehicle collisions were attributed to pedestrian error.  The variance may be 

due to improper reporting by the police. According to the data, 65 collisions were 

reported as unknown or not applicable for the major contributing factor. It also may be 

due to the higher percentage of collisions (19.4%) being caused by driver inattention.  A 

driver, who was not paying attention at the time, may have been able to swerve or slow 

down just in time to prevent a fatal collision with a pedestrian.   

4.5 School Zones  

A review of school zone pedestrian-vehicle collisions was carried out.  Unfortunately, 

due to insufficient location information, the research was unable to conclude that the 5 
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collisions identified actually occurred in school zones. Regardless of locations, the data 

provided some insight of collisions involving school aged children during school hours.  

It was interesting to note that 80% of the collisions reported occurred during noon-hour 

and involved high school aged students.  The high concentration of collisions occurring at 

noon hour may be attributed to the majority of rural students being bused or driven to and 

from school, while at noon hour, some provincial high schools allow students off school 

grounds.  In comparison, elementary and middle school have a “closed campus” policy, 

which does not permit students to leave the grounds during school hours, including noon 

hour, unless signed out by a parent or guardian.   

4.6 Recommendations  

4.6.1 Education  

There is a large amount of educational information available to the public that discusses 

safety strategies for all road users. Educational information, such as pamphlets, are an 

inexpensive and easy tool to use in an effort to reduce the number of pedestrian-vehicle 

collisions. In New Brunswick, published educational information is minimal.   The 

“Driver Handbook”, a publication for teens and adults learning to drive, contains a half 

page of safety tips for using provincial highways. The province should update this 

manual as it lacks important safety information for drivers, such as the advantages of 

reducing speeds especially at night time and during the winter months, and to be more 

vigilant on roads with no separation between pedestrians and vehicles.  For pedestrians, 

the information should stress the importance of walking against traffic and the danger of 

playing on and around rural highways. 
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4.6.2 Accident Report/Accident Report Database Update  

The current New Brunswick accident report is completed by hand by the responding 

police officer.  Completing the form by hand may lead to the inability to read certain 

information, making it difficult for the data entry staff at NBDTI.  Since all police 

vehicles are now equipped with laptops, it is recommended that these report be completed 

digitally to reduce human error.  Switching to a digital reporting system would have other 

benefits for the provincial government.  It would provide a more up to date database with 

real time information. Having the most recent data will enable engineers to better monitor 

the effects of road improvements or the installation of safety devices on pedestrian safety. 

 

The provincial government should make updates to the motor vehicle accident report.   

The reports should include a check box indicating if the collision occurred in a school 

zone.  Currently, researchers have to make assumptions in order to attempt to identify 

collisions occurring in a school zone.  In most cases, due to the lack of accurate 

information, this method is non conclusive on determining school zone collisions. The 

report should also collect GPS coordinates.  Having a more accurate location 

identification would help isolate problem areas that require further investigation and/or 

corrective action.   

4.7 Future Research  

The research has identified three main areas of rural New Brunswick pedestrian safety 

that should be studied further.   
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1) Additional research should study the collision sites in detail.  This research may 

identify problem areas that require immediate corrective action or further 

investigation.  The research should include a review of “walking strips” and their 

effects on pedestrian collisions. 

2) Research on the relationship between pedestrians walking under the influence of 

drugs and/or alcohol should be carried out.  There are indications from this 

research that some fatalities may be attributed to drugs and/or alcohol; however, 

there is insufficient data to draw any conclusions.  

3) Further research should be carried out on school zone pedestrian-vehicle 

collisions as the findings from the report were inconclusive.  Future research may 

require personal interviews with those hit by a vehicle to determine accident 

locations. 

4.8 Limitations of the Research  

4.8.1 Database  

The database maintained by the province does not store all information that is on the 

motor vehicle accident report.  The missing information includes sketches or diagrams of 

the collisions and any handwritten notes from the police officer.  Instead, this information 

is stored separately, either on microfiche or scanned to a hard drive, making it difficult to 

obtain. The database also does not contain GPS coordinates for each collision resulting in 

the inability to investigate site characteristics such as shoulder width, pavement markings 

and sight lines.  
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4.8.2 Human Error  

There are two main sources of human error in the collection of data by the Province.  The 

first source is the police officer, who is required to complete the motor vehicle accident 

report by hand. This may result in a hard to read reports attributed to poor penmanship.  

The second source of error is entering the information manually into the database.  The 

person entering the information may hit an incorrect key or misread the information on 

the motor vehicle accident report causing the data to be inaccurate.  

4.8.3 Reporting of All Collision 

Not all minor accidents get reported to police.  If an accident occurs, resulting in very 

little or no damage to any property or if there are no injuries to report, the police may not 

be notified of the accident or they may not respond.  If an officer does not show up to the 

accident, then no report is produced.  The lack of data for these collisions can skew the 

results of research, and may cause the percentages of injuries or fatalities to be inflated 

when compared to the total number of pedestrian-vehicle collisions.   

4.9 Concluding Statement 

The research has identified that rural pedestrians are at a higher risk to be injured of 

killed than urban pedestrians in a vehicle-pedestrian collision.  This highlights the greater 

need for a focus on vulnerable road users in rural areas.  Greater focus should be placed 

on the collection and analysis of collision data.  This information should be kept up to 

date and reviewed frequently to ensure safety initiatives are performing as intended. 

Provincial governments should also develop new design policies to ensure all new road 
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construction and reconstruction includes safety features and devices to allow all users to 

travel safely.   
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