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Previous studies on PMVC focus on:
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Aims
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To examine the characteristics of 
drivers involved in a child pedestrian 
motor vehicle collision (PMVC) in 
Calgary and Edmonton, Alberta
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To broadly describe the road and 
environmental characteristics 
surrounding these collisions
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Methods - Design

• Study Design: Case-control; modified quasi-induced exposure 
approach

• Data Source: Alberta Transportation (all police-reported traffic 
collisions) 

• Time Frame: 2010 – 2015

• Locations: Calgary & Edmonton, Alberta
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Methods – Cases & Controls 

• Cases: drivers who collided with a child pedestrian regardless of 
police-reported responsibility 

• Controls: drivers who were involved in a vehicle-only collision, 
but who were deemed not-at-fault for the collision using 
culpability analysis
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Culpability Studies

• Assess whether the exposure to various road and driver 
conditions increases the risk of being responsible for causing the 
crash rather than being involved in the crash 

• The assumption is that non-at-fault parties in vehicle-vehicle 
collisions represent a random sample of the population of 
drivers on the road 
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Culpability Analysis
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Road type
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Type of collision
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Contribution by other parties

Driver action
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Data Analysis

• Characteristics of drivers who struck a child and the road and 
environmental characteristics were reported and compared with 
non-culpable drivers involved in motor-vehicle only collisions

• Unconditional logistic regression was used to identify the 
determinants of a PMVC event (cases) using not-at-fault drivers 
in collisions as controls
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Data Analysis

• STATA (v. 12)

• Descriptive characteristics of the road environment for drivers 
involved in a PMVC to provide context of crashes

• Purposeful selection of covariates to build multivariable logistic  
regression model 

• Ethics received from University of Calgary (REB17-2320)
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Cases reviewed for eligibility

(n = 903)

Included:

Child pedestrians involved in  
motor vehicle collisions 

(n = 826)

Drivers involved in a motor 
vehicle collision with a child 

pedestrian 
(n = 793)

Excluded:

Pedestrians who were riding 
skateboards/longboards, in a 

stroller (etc.), riding a 
scooter/rollerblades, driveway 

backups 
(n = 67)

Pedestrian was a 'fixed object’ 
(e.g. sitting in a restaurant 

when car came through door 
and struck pedestrian)

(n = 10)

Figure 1. Flowchart of included/excluded PMVCs



Table 1: Descriptive Characteristics of Pedestrians and Drivers involved in PMVCs

Pedestrian 
n = 826 (%)

Driver 
n = 793 (%)

Age Group

1 – 9 years 246 (29.8%) -

10 – 17 years 580 (70.2%) 38 (4.8%)

18 – 25 years - 99 (12.5%)

26 – 39 years - 191 (24.1%)

40 – 54 years - 200 (25.2%)

55+ years - 160 (20.2%)

Missing - 105 (13.2%)

Sex

Male 447 (54.1%) 406 (51.2%)

Female 376 (45.5%) 308 (38.8%)

Missing 3 (0.4%) 79 (10.0%)



Table 1: Descriptive Characteristics of Pedestrians and Drivers involved in PMVCs

Pedestrian 
n = 826 (%)

Driver 
N = 793 (%)

Injury Severity

None 78 (9.4%) -

Minor 545 (66.0%) -

Major 196 (23.7%) -

Fatal 5 (0.6%) -

Missing 2 (0.3%) -

Driver Action

Fail to Yield Right-of-Way 
Pedestrian

- 305 (38.5%)

Driving Properly - 276 (34.8%)

Unknown - 115 (14.5%)

Other - 61 (7.7%)

Backed Unsafely - 20 (2.5%)

Improper Turn - 15 (2.0%)



Descriptive Characteristics of Pedestrians and Drivers involved in PMVCs
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Environmental 
characteristics 
of PMVCs
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Environmental characteristics of PMVCs
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Candidate variables for multivariable modeling

• Age Group*

• Sex

• Vehicle Type

• Time Block*

• Day of Week

• Seatbelt Use*

• Passengers in vehicle*

• Driver Impairment*
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*Variables that were significantly associated with being involved in a PMVC and included in the final adjusted model



Multivariable model of risk factors for PMVCs

Unadjusted OR (95% 
Confidence Interval)

Adjusted OR (95% Confidence Interval)

Age

16 – 24 years 1.58 (1.26 – 1.97) 1.62 (1.27 – 2.09)

25 - 39 years 1.00 (Reference) 1.00 (Reference)

40 – 54 years 1.14 (0.93 – 1.38) 1.23 (0.99 – 1.99)

55 years + 1.41 (1.15 – 1.74) 1.57 (1.24 – 1.99)
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Multivariable model of risk factors for PMVCs

Unadjusted OR (95% 
Confidence Interval)

Adjusted OR (95% Confidence 
Interval)

Time Block

00:01 – 06:00 0.62 (0.38 – 1.01) 0.34 (0.16 – 0.74) 

06:01 – 09:00 1.69 (1.39 – 2.06) 1.46 (1.16 – 1.85)

09:01 – 12:00 0.61 (0.47 – 0.80) 0.52 (0.38 – 0.73) 

12:01 – 15:00 1.03 (0.84 - 1.26) 0.99 (0.78 – 1.26)

15:01 – 18:00 1.00 (Reference) 1.00 (Reference)

18:01 – 24:00 1.59 (1.28 – 1.98) 1.68 (1.30 – 2.17)
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Multivariable model of risk factors for PMVCs

Unadjusted OR (95% 
Confidence Interval)

Adjusted OR (95% Confidence 
Interval)

Seatbelt 

Yes 1.00 (Reference) 1.00 (Reference)

No 2.14 (1.01 – 4.52) 2.30 (1.09 – 4.85)

Passengers

None 1.00 (Reference) 1.00 (Reference)

Child passenger 1.61 (1.19 – 2.17) 2.15 (1.56 – 2.96)

Adult passenger 0.47 (0.33 – 0.66) 0.47 (0.31 – 0.71)

Both passengers 0.51 (0.24 – 1.06) 0.66 (0.30 – 1.49)
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Multivariable model of risk factors for PMVCs

Unadjusted OR (95% 
Confidence Interval)

Adjusted OR (95% Confidence 
Interval)

Driver Impairment  

Apparently Normal 1.00 (Reference) 1.00 (Reference)

Had Been Drinking 8.52 (4.01 – 18.08) 7.70 (2.85 – 20.86)

Impaired by Alcohol or Drugs - -

Fatigued/Asleep/Medical Defect 29.12 (10.53 – 80.55) 27.15 (8.30 – 88.88)

Missing 1.71 (1.43 – 2.05) 0.60 (0.42 – 0.85)
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Discussion
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Strengths & Limitations

• First study to use culpability analysis approach to determine the 
characteristics of drivers and the environment in which PMVCs 
occur

• We could not analyze any variables in our multivariable model 
that were used in determining culpability: road type, driving 
condition, vehicle condition, driving actions, contribution from 
other parties, type of collision, and task involved
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Conclusions

• Culpability studies allow researchers to examine driver 
characteristics as well as modifiable risk factors within the 
environment that could influence collision risk 

• Policy implications include considering effective means of 
modifying driver risk behavior to potentially reduce collisions 
with vulnerable road users
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