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Outline of presentation



 Serious cycling-related injuries are generally 
hospitalized.

 In Canada (CIHI Report, 2006):

 During the decade, 1994/95 – 2003/04, 44,577 
hospitalizations (2%) due to cycling incidents 

 Of these, 10,568 were hospitalized for head 
injuries (24%).

 2/3rd (7,036) occurred in children and youth (5 - 24 
Years)

 Hospitalized males (76%) vs. females (24%)
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Background:



Background (cont’d):

 Canadian Community Health Survey, Cycle 2.1 (2003):

 Frequency of helmet use by cyclists in Saskatchewan
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Purpose of the study:

 To assess the extent of cyclists injury hospitalizations 
in Saskatchewan

 To determine the association of selected extrinsic and 
intrinsic factors with the cyclists head injury
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 Saskatchewan Health’s hospital discharge data: 

Data were extracted for a set of selected E-Codes (ICD-9) 
and ICD-10 CA as external causes of injury that related to 
pedal cyclists.

 The data does not include the emergency room 
visits.

‘Head’ and ‘Non-head’ injury were identified with specific 
ICD-codes from any field of diagnoses and the primary 
diagnoses.

Methods:



Methods (cont’d):
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 Top 10 external causes of cyclists injury codes 
(ICD- 9 & ICD-10 CA) in the 10 year data,   

1994/95 –2003/04.
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Methods (cont’d):

 Codes for identifying head injury:

ICD-9 codes for head injuries:

800-804: Fracture of skull

850-854: Intra-cranial injuries, 

excluding those with skull 

fracture

870-873: Open wound of head

ICD-10-CA codes for head 

injuries:

S00: Superficial injury of head

S01: Open wound of head

S02: Fracture of vault of skull

S03: Dislocation, sprain and 

strain of joints and ligaments of 

head; 

S04: Injuries of cranial nerves

S05: Injury of eye and orbit

S06: Intra-cranial injury

S07: Crushing injury of head

S08: Traumatic amputation of 

part of head

S09: Other and unspecified 

injuries of head



Methods (cont’d):

 Data analysis: SAS Programming

 Intrinsic factors:

 Age-groups (<20, 20-34, 35-64, 65+ years)
 Sex (Male, Female)

 Extrinsic factors:

 Years (1994/95 – 2003/04)
 Health Regions (13)
 Urban/Rural/North splits
 Registered Indian status
 2001 Census Division Income Quartiles
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 Logistic Regression Analysis:

 The stepwise logistic regression of binary dependent 

variable with head injury (1) or otherwise (0), using the 

model:
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Methods (cont’d):



Results:
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 1,710 

separations 

in 10 years



 Number of injured cyclists hospitalized during the 
10-year period across sexes and age-groups, 
1994/95 -2003/04 
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Distribution of cyclists injury (cont’d):
 Number of children (0-19 years) hospitalized with 

cycling injury, by year and sex, 1994/95 -2003/04 
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Head injury hospitalization in SK, 1994/95- 2003/04

Of 1,682 cyclists hospitalized for injury: 

 541 (32.2%) had head injury recorded in any of the 
diagnostic fields in the discharge abstract database.

 408 (24.3 %) had head injury as the most responsible 
diagnosis

 291 (17.3%) had intra-cranial injury as the most 
responsible diagnosis

 54 (3.2%) had skull fracture as the most 
responsible diagnosis
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Intra-cranial injury in Saskatchewan, 1994/95 ï2003/04:
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Age-sex adjusted hospitalization rates of injured 

cyclists in health regions, Saskatchewan, 1994/95-

2003/04
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Time trends of age-sex adjusted cyclists 

hospitalization rates  for óheadô, ónon-headô and 

total injuries, Saskatchewan, 1994/95-2003/04
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Odds Ratio (OR) estimates for the significant effects 
associated with cyclists head injury

Sex * : OR 95% CI Age Group * : OR 95% CI

Male 1.00 < 20 years 1.00

Female 0.78 0.62 – 0.98 20 – 34 years 0.92 0.71 – 1.19

35 – 64 years 0.60 0.44 – 0.82

65+ years 0.67 0.44 – 1.02

* Significant at (P<0.05) * Significant (P<0.01)

Logistic Regression:
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Health region *: OR 95% CI Health region * : OR 95% CI

Saskatoon 1.00 Heartland 1.90 1.03 – 3.51

Five Hills 1.59 1.04 – 2.43 Kelsey Trail 0.48 0.21 – 1.11

Cypress 1.30 0.67 – 2.52 Prairie North 1.01 0.65 – 1.58

Regina 

Qu’Appelle

1.25 0.94 – 1.66 Prince Albert 

Parkland

1.07 0.69 – 1.66

Sun Country 2.21 1.43 – 3.39 North Regions 0.42 0.22 – 0.81

Sunrise 2.04 1.29 – 3.23

* Significant at (P<0.01)

Saskatchewan 

Health

Odds Ratio (OR) estimates for the significant effects 

associated with cyclists head injury (contôd)



Conclusions:

 Health region, sex and age-group were statistically 

significant factors for head injury.

 In the context of current low rate of helmet use, the results 

from this study could have policy implications in vulnerable 

segments of the population.

 This study included only the serious injuries that required 

hospitalization.
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Thank you !
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Methods (cont’d):

ICD codes for external causes: V12:  cyclist injured in collision with two- or 

three-wheeled motor vehicle

V13:  cyclist injured in collision with car, pick-up 

truck or van

V14:  cyclist injured in collision with heavy 

transport vehicle or bus

V15:  cyclist injured in collision with railway train 

or railway vehicle

V16:  cyclist injured in collision with other non-

motor vehicle

V17:  cyclist injured in collision with fixed or 

stationary object

V18:  cyclist injured in non-collision transport 

accident

V19:  cyclist injured in other and unspecified 

transport accidents

ICD-9 E-Codes for  cyclist injury:

E800 - E807: Railway accidents, only if the 4th digit 

is .3 involving  cyclist

E810 - E819: Motor vehicle traffic accidents, only if 

the 4th digit is .6 involving  cyclist

E820 - E825: Motor vehicle non-traffic accidents, 

only if the 4th digit is .6 involving  cyclist

E826:  Cyclist accidents, only if the 4th digit is .1 

involving  cyclist

ICD-10-CA codes for  bicyclist injury:

V10:  cyclist injured in collision with pedestrian or 

animal

V11:  cyclist injured in collision with other  cycle
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Methods (cont’d):

ICD Codes for head injury:

ICD-9 codes for head injuries:

800-804: Fracture of skull

850-854: Intra-cranial injuries, 

excluding those with skull 

fracture

870-873: Open wound of head

ICD-10-CA codes for head 

injuries:

S00: Superficial injury of head

S01: Open wound of head

S02: Fracture of vault of skull

S03: Dislocation, sprain and 

strain of joints and ligaments of 

head; 

S04: Injuries of cranial nerves

S05: Injury of eye and orbit

S06: Intra-cranial injury

S07: Crushing injury of head

S08: Traumatic amputation of 

part of head

S09: Other and unspecified 

injuries of head
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ICD Codes for Cranial injury

850: Concussion

851: Cerebral laceration and contusion

852: Subarachnoid, subdural and extradural 

hemorrhages

853- Other and unspecified hemorrhages

854: Intracranial injury of other and 

unspecified nature

S04: Injury of Cranial nerves

S06: Intracranial injury

Codes for head fracture:

800: Fracture of vault of skull

801: Fracture of base of skull

802: Fracture of face bone

803: Other and unspecified skull fracture

804: Multiple fracture of skull and facial 

bones

S02: Fracture of skull and facial bones

Methods (cont’d):


