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ABSTRACT

The aim of this research is to describe the epidemiology of work-related injuries among
adolescents (15 to 17 years) in Alberta during the years 1993 to 1996. Workers’
compensation files were used to identify work-related injuries. During the four years of .
the study, 4521 adolescents aged 15-17 years were compensated for work-related injuries
in Alberta. The overall annual rate of injury was estimated as 7.7 per 100 full-time
equivalent workers (FTE). Injury rates were found to increase with age, ranging from 3.7
per 100 FTE for 15 year-olds to 9.3 per 100 FTE for 17 year-olds. Adolescent males
accounted for the majority of work-related injuries reported and had significantly higher
injury rates than females. The risk of occupational injury to adolescents was high in the
manufacturing, construction, and transportation industries. Lacerations were the most

common type of injury, followed by sprains and strains.



ACKNOWLEDGEMENTS

[ would like to thank my thesis supervisor, Colin Macarthur, whose guidance and insight
have proven invaluable. Thank you for your tireless efforts and dedication to this project,

and for invoking my interest in epidemiology.

To Ken Corbet and Penny Brasher, I thank you for your input. Your thoughtful

comments have provided important contributions to this project.

Finally, [ would like to thank my family. To my father, who is a true visionary, [ thank
you for teaching me that no goal is unachievable. To my mother, who has always been a
strong influence in my life, thank you. To my sister, Sharlyn, who inspires me each day
with her strength and courage, [ wish to express my thanks. To my husband, Rod, [ owe
my deepest gratitude and admiration. [ thank you for your endless support and
encouragement, without which [ would not be where [ am today. And to my children,
Taylor and Jessica, who are my greatest source of pride, [ thank you for your never-
ending patients, for the sense of wonder that you instill in me and for teaching me what is

truly important.

v



TABLE OF CONTENTS

Approval Page
Abstract
Acknowledgements
Table of Contents
List of Tables

List of Figures
Abbreviations

1. INTRODUCTION / BACKGROUND

1.1 Childhood Injury as a Public Health Problem
I.LI.1 Definitions
1.1.2 Burden
1.1.3  Adolescent [njury
1.1.4 Economic Cost of Injury

1.2 Adolescent Occupational Injury
1.2.1 Definition of Occupational [njury
1.2.2 Burden
1.2.2.1 National and Provincial Estimates

1.3 Youth Employment
[.3.1 Definition of Employment

1.3.2 National Youth Employment Estimates
1.3.3 Distribution of Young Workers by [ndustry

1.34 Child Labour Laws

1.4 Literature Review
1.4.1 Previous Studies
142 Study Findings

14.2.1 Adolescent Occupational Injury Deaths

1422 Ageand Sex
1423 Industry

1.42.4 Nature of Injury and Body Part Involved

1.5 Interpretation of Current Literature

i
iii

iv

viii

W Y r= e e —

W W W w

~N W W

10
10
11
13
16

19



2. RATIONALE AND SIGNIFICANCE

2.1
22

Study Rationale
Significance

3. METHODS

3.1

34

3.5

Study Design
3.1.1 Inclusion Criteria
3.1.2 Exclusion Criteria

Data Collection
Data Handling

Data Coding
34.1 Adjustment of Numerator and Denominator Data

Data Analysis
3.5.1 General
352 Rate Caiculation

4. RESULTS

4.1
42
4.3

44

Burden of Adolescent Occupational Injury
Employment Data
Exclusions from Numerator and Denominator Data

Patterns of Injury
44.1 Distribution of Work Injuries by Age and Sex
442 Distribution of Work Injuries by [ndustry

443 Comparison of Time Loss and No Time Loss [njuries
4431 Age

4432 Sex

4433 Industry

444  Nature of Injury and Body Part Involved
445 Nature of Injury by Industry

21

21
23

37
37
37

40

40
42

46

54
54
54
56

57
59



S. DISCUSSION

5.1

5.2

5.3

54

5.5

5.6

5.7

References

Appendix A:
Appendix B:

Appendix C:

Appendix D:

Appendix E:

Study Findings

Study Limitations
5.2.1 Design
522 Capture of Injuries by WCB Data
523 Data Quality
524 General

Study Strengths
5.3.1 Injury Rates
53.2 Time Loss and No Time Loss Injuries

Findings in the Context of the Current Literature
54.1 Patterns of Adolescent Work I[njury
54.1.1 Ageand Sex
5.4.12 Industry
5.4.1.3 Nature of Injury and Body Part Involved

Characteristics of Young Workers

Prevention
5.6.1 Prevention Efforts in Canada
5.6.2 [mplications for Prevention

Future Research

WCB Industry Sector Divisions / SIC System
Eligibility for Compensation

WCB Forms
Worker’s Report of Injury Form
Physician’s First Report
Employer’s Report of Injury Form

Labour Force Survey
Sample Design
EIR Map
ER Map

Nature of Injury Recoding

61

61

63
63
63

65

66
66
66

68
68
68
70
73

74
735
75
77

79

81

86

96

97
98
100
101

103
104
105
106

107



List of Tables

Table 1:

Table 2:
Table 3:
Table 4:

Table 5:

Table 6:
Table 7:
Table 8:
Table 9:
Table 10:
Table 11:

Table 12:

Table 13:

Table 14:

Table 15:

Table 16:

Table 17:

Table 18:

Features of Studies Examining Occupational [njuries
Among Adolescents

Occupational Injuries by Age
Rates of Adolescent Occupational Injury by Sex
Rates of Adolescent Occupational Injury by Industry

Distribution of Adolescent Occupational [njuries by
Nature of Injury

Labour Force Survey ER/EIR Intersections in Alberta
Nature of Injury and Body Part Involved: Broad Categories
[ndustry Classification

Industry Sector Exclusions

Number and Percent of Adolescent Work Injuries by Year
Distribution of Time Loss and No Time Loss [njuries by Year

Distribution of Adolescent Work Injuries by Month of [ncident,
1993-1996

Number of Employed Adolescents in Alberta by Age and Sex,
1993-1996

Distribution of Employed 15 to 17 year-olds in Alberta by Industry,
1993-1996

Industry Sector Exclusions, 1993-1996

Distribution and Annual Rates of Adolescent Work [njuries
by Age, 1993-1996

Distribution and Annual Rates of Adolescent Work Injuries
by Sex, 1993-1996

Annual Rates of Adolescent Work Injuries by Age and Sex,
1993-1996

12

13

15

17

31

43

45

45

46



Table 19:

Table 20:

Table 21:

Table 22:

Table 23:

Table 24:

Table 25:

Table 26:

Table 27:

Table 28:

Table 29:

Table 30:

Table 31:

Distribution and Annual Rates of Adolescent Work Injuries
by Industry

Annual Rates of Adolescent Work Injuries by Industry and Sex,
1993-1996

Annual Rates of Adolescent Work Injuries by Age and Industry,
1993-1996

Annual Rates of Work Injury among 15 year-olds by Sex and
Industry, 1993-1996

Annual Rates of Work Injury among 16 year-olds by Sex and
Industry, 1993-1996

Annual Rates of Work Injury among 17 year-olds by Sex and
Industry, 1993-1996

Distribution of Time Loss and No Time Loss Injuries by Age,
1993-1996

Distribution of Time Loss and No Time Loss [njuries by Sex,
1993-1996

Distribution of Time Loss and No Time Loss [njuries
by Age and Sex, 1993-1996

Number and Rates of Time Loss and No Time Loss Injuries
by Industry, 1993-1996

Distribution of Time Loss and No Time Loss Injuries
by Nature of Injury, 1993-1996

Distribution of Time Loss and No Time Loss [njuries
by Body Part [nvolved

Nature of Injury by Industry

List of Figures

Figure 1:

Capture of Adolescent Work-Related Injuries by WCB in Alberta

47

48

49

53

54

55

55

56

58

59

60



Abbreviations
BLS
CHIRPP

ED

FLSA

[APA
LFS
NAFTA
NAICS
NEISS
NIOSH
NTOF
OSHA
SIC
WCB

WHMIS

Bureau of Labor Statistics

Canadian Hospitals Injury Reporting and Prevention Program
Emergency Department

Employment Insurance Region

Economic Region

Employed Persons

Fair Labor Standards Act

Full Time Equivalent Worker

[ndustrial Accident Prevention Association

Labour Force Survey

North American Free Trade Agreement

North American Industry Classification System

National Electronic Injury Surveillance System

National Institute for Occupational Safety and Health
National Traumatic Occupational Fatalities surveillance system
Occupational Safety and Health Administration

Standard Industrial Classiftcation system

Workers” Compensation Board

Workplace Hazardous Materials Information System



1. BACKGROUND

The aim of this research is to describe the epidemiology of work-related injuries among
adolescents in Alberta. This chapter provides an overview of the topic in terms of
relevant background information and a review of the published literature. Section 1.1
describes the morbidity and mortality associated with childhood injury. Section 1.2
introduces the topic of occupational injury among adolescents, while section 1.3 focuses
on youth employment and includes an overview of current child labour [aws. Published

literature on adolescent occupational injury is reviewed in Section 1.4.

1.1 Childhood Injury as a Public Health Problem

1.1.1 Definitions

For the purpose of this thesis, injury is defined as damage to the body resulting from the
transfer of physical energy, whether, mechanical, thermal, electrical, radiant, or chemical,

or from the absence of essential energies.'

Childhood is defined as the period from birth to 19 years,' whereas, an adolescent (or

teen) is defined as an individual between the ages of 14 and 19 years.

1.1.2 Burden

Injury is the leading cause of lost years of life and a major cause of morbidity and
disability among young people.>*’ [n Canada, approximately 1,200 unintentional
childhood injury deaths occur each year.® Following the first year of life, the number of
deaths because of injury outnumber those occurring from all other causes combined.

Examination of hospital discharge data show that injury accounts for approximately one



fifth of all hospitalizations among children in North America, second only to respiratory
disease.” Each year in Canada, around 70,000 children younger than 18 years are

hospitalized because of injury, with an average length of stay of about five days.® Of all
childhood conditions, injury accounts for the greatest number of days in hospital and the

largest proportion of discharges to either long-term care facilities or home health care.”'

1.1.3 Adolescent Injury

Among adolescents, the current rate of injury has been described as an epidemic.” A
review by Runyan and Gerken, found that among individuals 10-14 and 15-19 years,
injuries accounted for 57% and 79% of all deaths, respectively.’ Nonfatal injuries far
outnumber deaths; it has been estimated that for every injury death among youth 14
through 19 years, there are 41 injury hospitalizations and 1100 cases treated in the
emergency department.’ It is clear that the social costs of premature death and disability

because of injury pose a significant health care burden on soctety.

1.1.4 Economic Cost of Injury

Canadian estimates indicate that during 1995, the total economic cost to society because
of injury (all ages) was 8.7 billion dollars.!! Direct and indirect costs were estimated at
$4.2 billion and $4.5 billion, respectively. Direct costs include the resources needed to
prevent, treat, and rehabilitate injury. I[ndirect costs are value estimates of the goods and

services not produced because of the injury (including both current and future losses of

productivity.)'?



1.2 Adolescent Occupational Injury
1.2.1 Definition
For the purpose of this thesis, an occupational injury (or work-related injury) is defined

as an injury occurring at work or while on a work-related assignment.

1.2.2 Burden

In recent years, there has been an increased focus on the problem of occupational injury
among adolescents.” Teenage work injuries have come to be recognized as a significant
public health concern. For example, a Massachusetts study, based on emergency
department data, found that between 7% -13% of all medically-treated injuries to

adolescents were work-related.?!

Studies have shown that a substantial proportion of adolescents are employed in either
full- or part-time positions.>'*'"!® Although the potential benefits of early work —
development of a sense of responsibility, acquisition of new skills, opportunity to explore
career goals, and economic advancement — have been argued, there is also evidence that

early work experiences may have detrimental social and health effects. 1920

1.2.2.1 National and Provincial Estimates

Studies from the United States and other parts of the world have demonstrated that the
frequency and severity of injury among young workers is cause for concern. According
to the National Institute for Occupational Safety and Health (NIOSH) in the United

States, more than 64,000 adolescents aged 14 to 17 years were treated in emergency



departments for workplace injuries during 1992."7 This corresponds to an annual
occupational injury rate of 5.8 per 100 full-time equivalent workers (FTE). One FTE is

equivalent to 40 hours worked per week.*®

Although relatively little information has been gathered in Canada, statistics do indicate
that a significant proportion of adolescents are injured on the job. Workers’
compensation data reveal that, during 1993, compensation was awarded for 15,300 work-
related injuries among 15 to 19 year-olds nationally.** The number of occupational
injuries reported for youth in Canada has fluctuated over the years, rising from 27, 200 in
1982 to 36,800 in 1988, and dropping to 14,400 in 1996. It has been suggested that these
variations are attributable in part to changes in the number of youth in the labour market.
More youth are choosing to stay in school or to return to school and are consequently

doing less full-time work, thus decreasing their exposure to the risk of occupational

injury.”

Provincial estimates for 1993, indicate that the highest reported rates of injury among
adolescent workers were in Quebec (40 per 1,000 employed persons (E.P).), British
Columbia (28 per 1,000 E.P.) and Prince Edward Island (21 per 1,000 E.P.), and the
lowest were in New Brunswick (9 per 1,000 E.P.) and Saskatchewan (5 per 1,000 F;'.P.).26
(The specific rate for Alberta was not reported). It has been suggested that these
differences may reflect different reporting, compensation and information-gathering

processes in the various provinces and territories.*®



1.3 Youth Employment

1.3.1 Definition of Employment

For the purpose of reviewing the literature, the definition of “ a worker” suggested by the
Alberta Workers’ Compensation Board will be applied: a worker is “a person who enters
into or works under a contract of service or apprenticeship, written or oral, expressed or

implied, whether by way of manual labour or otherwise..™

1.3.2 National Youth Employment Estimates

Among affluent countries, the United States has the largest proportion of children in the
workforce.'” More than four million 16 and 17 year-olds (60% of this age group) were
employed at some time during 1989. These teens worked an average of 24 hours per
week for 25 weeks per year. Close to one million 14 and 15 year-olds were employed

during the same period.

Canadian employment statistics derived from the Labour Force Survey, show that more
than 750,000 15 to19-year-olds were employed during 1993, representing 40% of this age
group.’! This is down from the peak of 51% employment, recorded in 1989. Provincial
estimates indicate that among adolescents, the employment rate was highest in Alberta
(47.3%), followed by Manitoba (46.1%) and Saskatchewan (45.5%), while

Newfoundland had the lowest rate (19.5%).2

1.3.3 Distribution of Young Workers by Industry
The majority of employed adolescents work in the retail/wholesale and service

industries.'® The retail/wholesale industry includes grocery stores, wholesale operations,



yard and home improvement centres, and other retail stores. The service industry
comprises restaurants and hotels, educational and health services and building and ground
maintenance. A detailed description of industry classifications can be found in Appendix
A. The fast-food sector is the largest single employer of young people in the United

States.™

A report from British Columbia, showed that during 1991, 29% of working teens held
service jobs, 21% worked in clerical positions, 19% were employed in sales, and 7%
worked in an agricultural or forestry-related occupation.”> Employed youth make up
relatively large proportions of these occupational groups. During 1991, adolescents
accounted for 12% of the workforce in sales and 14% of all service workers in British

Columbia.

There are sex differentials related to occupational distribution. For example, young
female workers are more likely to be employed in service, clerical, or sales occupations.
Among female workers aged 15-19 years, 84% were employed in one of these
occupations at some time during 1991, compared with 57% of adolescent males.’? Male
workers, on the other hand, are more likely to be employed in primary (agriculture,
forestry, mining), processing, product fabrication, or construction industries. Estimates
for 1991, show that 25% of adolescent males were employed in one of these occupations,

compared with 6% of adolescent females.



1.3.4 Child Labour Laws

Child labour laws are intended to protect youth under the age of 18 from oppressive and
dangerous working conditions. In Sweden, labour legislation imposes specific legal
restrictions for employees under the age of 18 concerning type of work, working hours
and working conditions pertaining both to injury risks and those which might be

hazardous or impose a heavy strain on the body.”

In the United States, conditions under which adolescents work must comply with state
child labor protection laws and with federal wage, hour, and safety regulations specified
by the Fair Labor Standards Act of 1938 (FLSA). Regulations issued under the FLSA
limit the hours and occupations that 14 and {5 year-olds may work, prohibit employment
in specific hazardous agricultural work for youth younger than 16, and prohibit
employment in specific hazardous non-agricultural work for youth younger that (8
years.”® Hazardous occupations include manufacturing and storing of explosives, mining,
logging and sawmill, slaughtering and meatpacking, motor vehicle driving, and use of

many power-driven machines.*

In Canada, all jurisdictions, whether federal, provincial, or territorial, have in place
labour standards legisiation, which impose minimum age requirements on a wide range
of employment.’* While details of the enactments vary, the usual practice has been to set
a general minimum age standard, which is qualified by exemptions for specified
occupations.” The Canada Labour Code provides that an employer may employ a person

under 17 years of age only in certain occupations and subject to the conditions specified



by the Canada Labour Standards Regulations.*® Under no circumstances may youth
under 17 years be permitted to work between the hours of 11 p.m. and 6 a.m. the

following day.

1.4 Literature Review

1.4.1 Previous Studies

Despite the frequency and severity of occupational injuries among adolescents, there are
relatively few published studies on the topic. A computerized search of the MEDLINE
and CINAHL databases (1982-1998 inclusive) was conducted to identify relevant
articles. The search strategy included the following Medical Subject Headings (MeSH)
and text words: “wounds and injury”, “accidents/occupational”, “occupational injury”,
and “employment”. Citations were limited to “human”, “English language”, and
“children and adolescents (6-17 years)”. Review of the abstracts identified 13 articles
that were considered relevant >>*!619212328.3638  The citation list for each of these

articles was also examined, producing 7 additional references.”"*****! Upon further

review, 16 articles were considered key studies, based on the following inclusion criterta:

1. Target population: focus primarily on occupational injuries among
adolescents.
2. Outcome: work-related injuries

3. Empirical data (i.e., review articles and editorials were excluded)

Features of the key studies are included in Table 1. All of the studies were descriptive
case series that relied primarily on existing data sources to obtain injury information.



TABLE 1: Features of studies examining occupational injuries among adolescents

Author (ref) Country Data Source* Age Group (yrs) Study Period
L. Brooks et al. (18) US.A wC 14-17 1987-1990
Massachusetts
2. Parker et al. (36) USA wC <18 1990-1991
Minnesota
3. Banco et al. (38) US.A wC 14-17 1989
Connecticut
5. Schober et al. (16) US.A wC <18 1980
(24 states)
6. Jacobsson et al. (23) Sweden ED 15-19 1981-1982
7. Belville et al. (2) USA wC 14-17 1980-1987
NY State
8. Layneetal (17) US.A ED/NEISS 14-17 July-Dec, 1992
9. Dufort et al. (5) N.Z. ED 15-19 1990-1993
10. Knight et al. (34) US.A ED/NEISS 14-16 July-Sept 1992
11. Mackenzie (41) Canada CHIRPP <20 1990-1993
12. Castillo et al. (28) US.A NTOF 16-17 1980-1989
13. Suruda et al. (22) USA OSHA 12-17 1984-1987
[4. Dunn et al. (19) US.A wC 11-19 1980-1989
15. Cooper (29) US.A WC/Death Certificates <|8 1980-1990
16. Parker et al. (70) USA wC 12-17 1986-1987

* WC: Workers” Compensation
ED: Emergency Department

CHIRPP: Canadian Hospitals Injury Reporting and Prevention Program
NTOF: National Traumatic Occupational Fatalities surveiilance system

NEISS: National Electronic Injury Surveillance System
OSHA: Occupational Safety and Health Administration
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1.4.2 Study Findings

1.4.2.1 Adolescent Occupational Injury Deaths

The occupational injury death rate among adolescents is comparable with, and in some
cases, exceeds the rate seen among adult workers.’' [nformation from the National
Institute for Occupational Safety and Health (NIOSH) indicate that between 1980 and
1989, 670 work-related deaths occurred among 16 and 17 year-olds in the United
States.”” Forty-four percent of the deaths occurred during the summer months (June
through August), with 90% occurring in males. The average annual rate of death from
occupational injury for 16 and 17 year-olds has been estimated at 5.1 per 100,000 FTE,*®
compared with a rate of 6.09 per 100,000 FTE for adults (18 years of age or older.)
Estimates also indicate that approximately [3% of fatally injured youth are under the age
of 16. Although the overall risk of occupational injury death is lower for 16 and 17 year-
olds, compared with adults,” the risk of occupational injury death by electrocution,

suffocation, drowning, and poisoning is greater for young workers.*®

Studies have consistently shown that the two leading causes of adolescent occupational
death are motor vehicle and machine-related.”® Examination of motor vehicle-related
occupational deaths in the United States show that even though the Fair Labor Standards
Act (FLSA) prohibits driving among 16 and 17 year-old workers,” 33% of occupational
deaths involving a vehicle occurred while a youth was driving.”® A study in North
Carolina reported that 86% of workers younger than 18 years died in circumstances that

appeared to violate the intent of the FLSA "
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Farm and construction sites are the locations most commonly associated with
occupational injury deaths among youth. A study in Texas found that 23% of work-
related fatalities among workers younger than 18 years occurred on the farm, 15% on
construction sites, and 10% in mining/oil sites.”’ Agricultural machinery accounted for
the majority of machine-related deaths. Canadian estimates indicate that during 1993,
workers’ compensation was awarded for 1S occupational injury deaths among 15 to 19

year-olds.?® Among these, six occurred in the construction industry.

Homicide has also been shown to be an important cause of death among working youth
in the United States.”® Grocery stores and restaurants, which are common workplaces for

adolescents, are among the workplaces at greatest risk for work-related homicides.™

1.4.2.2 Age and Sex

There is consistent evidence that as youth move from early to late adolescence, the rate of
work-related injuries increases (see Table 2).''8334! Schober et al. found that the
majority of workers’ compensation claims among those under the age of 18 were from 16
and 17 year-olds (30.4% and 59.5%, respectively).'® Only 1.3% of claims were from
individuals less than 14 years of age. Other studies have confirmed that among workers
below the age of 18, 16 and 17 year-olds account for over 90% of all reported cases of
work-related injuries '*'™%® and exhibit higher injury rates.™>'"**™ Belville et al.
noted that although three times as many 17 year-olds were represented in the workforce

compared with 14 year-olds, they sustained 16 times as many injuries.’
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TABLE 2: Occupational Injuries by Age

Age (years)
14 15 16 17 Total

Author (ref) % % % % %

Layne etal. (17) 3 11 31 55 100
Brooks et al. (18) 2 8 31 60 100
Banco et al. (38) 1 10 35 54 100
Schober et al. (16) 4 6 30 60 100
Mackenzie et al. (41) 14 20 30 36 100

Belville et al. (2) 4 6 27 63 100

Rates of Occupational Injury by Age

Age in years
15 16 17
Author (ref) Rate/IOOFTE  Rate/100FTE  Rate/LOOFTE
Layne et al. (17) 4.7 55 6.3
Belville et al. (2) * I.1 1.9
Dufort et al. (5) 12.5 16.9 15.0

FTE: Full-Time Equivalent workers

Parker et al. reported a rate of 1.7/100 FTE for workers 15-17 years of age, but provided
no additional breakdown.” Other studies calculated injury rates based on the number of
working adolescents regardless of the amount of time worked.™~® Rates per 100 FTE

reported by Belville et al. were restricted to16 and 17 year-old workers.
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Adolescent males account for a larger percentage of injuries and have a higher injury rate
than females (see Table 3).>'¢'® A study in New York State reported that males and
females were almost equally represented in the adolescent workforce. However, at every
age, injury award rates for males exceeded those for females by almost a 3:1 ratio.’

Other studies based on workers’ compensation data have reported similar findings. '**®

TABLE 3: Rates of Adolescent Occupational Injury by Sex

Author (Ref) Male . Female
Rate/100 FTE (95%CI) Rate/100 FTE

(95%CI)

Brooks et al. (18) 2.6 (2.5-2.7) 1.3(1.3-1.4)

Layne etal. (17) 70 * 47 *

Dufort et al. (5) 20.6 (19.4-21.9) 5.8(5.1-6.6)

* CI not provided

" FTE: Full-Time Equivalent worker

1.4.2.3 [Industry

Resuits from studies examining work-related injuries by industrial sector are more
variable. [n general, the largest number of occupational injuries among adolescents occur
in the retail and service industries (Table 4).*'¢'%34! A 1992 study of emergency
department visits in the United States showed that the retail industry accounted for over
53% of all occupational injuries attending the ED."” The retail industry also had the
highest occupational injury rate among adolescent workers. In particular, restaurants-
food service, grocery stores, and department stores accounted for the greatest proportion
of injuries.

Although the manufacturing industry was associated with a small proportion of injuries,

it was consistently ranked among the top three in terms of injury rates. ITI883.38 1 ayne et
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al. reported that the manufacturing industry accounted for only 4% of all injuries to teens,
but had the second highest injury rate (5.1/100 FTE)."” One study in New York State
showed that almost half of all injuries reported in manufacturing were attributed to the
newspaper industry (48%).2 All 15 year-old workers killed on the job during 1980
through 1987, were struck by motor vehicles and died of head trauma. Of these, 60%

were newspaper delivery persons.

The agriculture industry accounted for approximately 6% of all work injuries to
adolescents and was also associated with low rates of injury. Belville et. al. reported that
the majority of injuries in agriculture occurred on dairy farms (39%), crop-producing
farms (37%), and in agricultural services (17%). National estimates in the United States
show that the agriculture industry tends to have a higher proportion of serious injuries

(fractures and dislocations) compared with other sectors. 17

Consistent with other studies, estimates derived from workers’ compensation data in
Canada indicate that the majority of disability claims submitted by adolescents are from
the service and retail industries.*> Construction and manufacturing are the industries with
the third and fourth highest number of disability claims from workers of this age group.
Statistics indicate that British Columbia, Alberta, Saskatchewan and Prince Edward
Island account for the highest proportions of injuries in the construction industry (more
than 10% of injuries), while in Quebec and Ontario, this proportion is lower (2.2% and
3.7%, respectively). Among the 47 cases of injury in the mining, quarrying and oil weil

sector during 1993, 15 occurred in Alberta.?
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1.4.2.4 Nature of Injury and Body Part Involved

Young workers experience injuries ranging from cuts and bruises, to injuries that have
the potential for longer-term consequences, such as concussions, burns, and amputations.
Injuries such as broken bones and dislocations also result in disablement.”> The majority
of studies examining the nature of injury among young workers reported lacerations as
being the most common,>'*'*** followed by sprains and strains*'*'® [see Table 5].
Banco et al., in their analysis of workers’ compensation data in Connecticut, found that
lacerations accounted for one third of all injuries among workers aged 16 and 17 years.”
Approximately 80% of all lacerations occurred to the hand and/or finger.'"® CHIRPP data
showed that the majority of lacerations occurred when youth were cutting food.”® Knives

were the most common object involved, followed by slicing machines and glass.

Estimates for Massachusetts (Brooks et al.) differed from the pattern seen in most other
studies in that sprains and strains, rather than lacerations, were the leading cause of
injury.'® Comparisons with U.S. census data indicate that Massachusetts teens were
employed more often in occupations where sprains and strains were common (grocery
stores, hospitals, nursing homes) and somewhat less in restaurants, which had a higher
proportion of lacerations.'® Findings in Minnesota showed that injuries to the back
accounted for 73% of all sprains and strains, with most of these associated with janitorial
(48%) and nursing work (2 1%).% The study also reported that back injuries were directly
related to the amount of weight lifted at work, and inversely related to the size of the
individual. Injuries to the back are a cause for concern, as evidence indicates that a

previous back injury is one of the strongest predictors for subsequent back problems.'®
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Burns are one of the most common types of injury among workers under the age of 18
years, and account for about 36% of hospitalizations.”® It has been reported that young
workers are almost twice as likely as older workers to be hospitalized with work-related
burns.'® Brooks et al. found that over 76% of burns occurred to workers in fast food and
fuil-service restaurants. The most common sources of burns were hot oils and grills.
Overall, burns constitute approximately 11% of all work-related injuries to adolescents,

compared with 2% of occupational injuries among all ages.*

Fractures account for roughly 7% of work-related injuries to teens.’® The site most
commonly affected is the finger, followed by the foot and toe. Other significant sites
include the skull, face, neck, and back. Cases of dislocation and amputation have also
been documented in the literature.>'"®*2 Analysis of workers’ compensation claims in
British Columbia showed that during the years 1990-1994, there were 46 amputations
among young workers aged 15-19 years.”? The majority of amputations involved

fingers, however, there were also reported cases of loss of toes, arms, and legs.

Layne et al. examined nature of injury by sex and found that contusions, sprains/strains,
and burns constituted a larger proportion of injuries among adolescent females (57%)
compared with adolescent males (42%). In contrast, the injury rate among males for

fractures and dislocations was twice that of females.!”
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1.5 Interpretation of Current Literature

Throughout the literature there is substantial variation in occupational injury rates
reported for adolescent workers. Differences in eligibility requirements for studies using
workers’ compensation data and a lack of standardization in methods for calculating
injury rates” have been suggested as possible explanations for the discrepancies. For
example, in many parts of the United States, workers’ compensation coverage is not
compulsory.*? Findings indicate that studies based on workers’ compensation data from
regions with fewer restrictions (in terms of disability requirements or minimum number
of days lost from work) tend to yield higher occupational injury rates. For example,
studies in areas where no minimum number of days lost from work were required (in
order to be eligible for workers’ compensation) reported adolescent occupational injury
rates between 5-10 / 100 FTE."®*® Studies based on more restrictive criteria all reported

rates of 1-2 /100 FTE. >3

As would be expected, adolescent occupational injury rates based on ED data are
generally similar to those reported in studies using worker’s compensation data with few
restrictions.™'” Layne et al., in their examination of ED visits in the United States,
reported an overall rate of 5.8 per 100 FTE."” Findings from New Zealand, however,
differed from other studies, in that occupational injury rates reported for adolescent
workers were consistently higher. The adolescent occupational injury rate in this study
was 13.7 per 100 FTE.® It is likely that the geographical isolation of the study area may
have contributed to the higher rates. The hospital surveyed was the only 24-hour
emergency care facility in the region, thus allowing investigators to capture a high

proportion of occupational injuries requiring emergency care.
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Although the majority of studies have been conducted in the United States, varying child
labour laws between countries, as well as differences in the types of employment
performed by adolescents in each region, may account for some of the discrepancies.
How variables are classified also varies between studies. This is particularly evident
when examining study findings related to industry. The industry classification systems
and categories are not consistent between studies. The major discrepancy is in the
classification of restaurants/food service establishments, which have been classified in

some studies as Retail'’™*® and in others as Service.>

Rate comparisons between studies are further complicated by the lack of consistency in
denominator data. The majority of studies used either census or survey data to estimate
the number of working adolescents. [t is likely that rates of injury vary depending upon
the method used to collect denominator data. In addition, some studies used FTE (Full
Time Equivalent) measures as the basis for calculating work exposure,j'm‘r"18'70 while
other studies calculated rates based on the number of working teens, regardless of the

amount of time worked. >~®
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2. RATIONALE AND SIGNIFICANCE

2.1 Study Rationale

Studies from around the world have demonstrated that occupational injuries among
adolescents are a significant public health problem. Data show that up to 13% of all
medically treated adolescent injuries are work-related.” In Canada, over 15,000 work-
related injuries to adolescents were reported during 1993, with over 1,200 occurring in
Alberta.** Statistics show that each year in Alberta, workers of all ages suffer more than
60,000 job-related injuries resulting in time away from work.*” The workers’
compensation costs related to these injuries are more than $400 million dollars per year.
Consequently, the financial and human costs of work-related injuries and illness are high.
Indeed, the International Labour Organization has documented that Canada experiences

more work-related injuries, including fatalities, than other developed nations.*

Relatively little information, however, has been gathered on work-related injuries among
adolescents in Canada. In addition, Alberta has one of the highest employment rates
among adolescents. For example, estimates indicate that over 47% of youth aged 15 to
19 years in Alberta were employed at some time during 1993.%° Furthermore, the
economy of Alberta is largely based on intrinsically hazardous industries: agricuiture,
ranching, oil and gas, forest products, and construction under extreme weather
conditions.*® To date, there have been no studies examining the problem of occupational

injuries among youth in Alberta.

While capture may not be complete, currently in Canada, the WCB is the only agency

routinely coliecting work injury data. Injuries eligible for compensation by the WCB are



classified as either ‘time loss’ or “no time loss’ injuries. ‘Time loss’ injuries are those
that result in at least one additional day of missed work (aside from the day of the injury).
Such injuries are eligible for compensation for lost wages. “No time loss’ injuries are
eligible only for compensation related to medical expenses (generally under $300). In
Canada, the standard has been to calculate work injury statistics based on ‘time loss’
injuries only. However, given the part-time nature of adolescent work, estimates based
strictly on ‘time loss’ injuries may underestimate the true frequency of injury among
young workers. Therefore, to obtain a more accurate assessment of the work injury
experience of youth in Canada, estimates including both ‘time loss” and ‘no time loss’

injuries are needed.

One of the key gaps in the research to date has been the lack of rate calculations in
studies examining work injuries among adolescents. The use of rates rather than raw
numbers is essential for comparing the injury experience between different groups of
workers. For example, injury rates are necessary to compare the risk of injury between
different industrial sectors, and to compare the risk of injury between different age
groups. [dentifying which subgroups are most affected is essential to determine where

prevention efforts may be most useful.

Lack of standardization in methods for calculating work exposure create difficuities when
comparing studies. Calculating rates simply based on the number employed does not
address differences in hours of exposure across age groups; as a result, youth rates appear

on the surface to be much lower than rates for older workers.’® Rate calculations based



on full-time equivalent workers (FTE workers), account for the seasonal and part-time
nature of adolescent work and facilitate comparisons between studies by providing a

standardized estimate.

2.2 Significance

Description of the epidemiology of work-related injury in young people is essential to
informing and guiding an agenda for prevention efforts.’ Knowledge of which subgroups
are most affected will allow for the efficient allocation of resources and ensure effective
targeting of education and/or prevention programs.*? For example, the Alberta WCB, in
affiliation with the Job Safety Skills Society of Alberta, has recently developed a program
designed to prepare young workers for the workplace. To facilitate the development of
prevention strategies and to ensure effective targeting of education programs, those
leading these programs have expressed the need for a detailed description of the work
injury experience of Alberta youth. Last, the results of this study will help identify

potentially modifiable risk factors for adolescent occupational injury in Alberta.
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3. METHODS

This chapter outlines the methods used in the study. Section 3.1 describes the study
design along with inclusion and exclusion criteria. Data collection and handling are
discussed in sections 3.2 and 3.3, while Section 3.4 addresses data coding. Methods of

data analysis are described in section 3.5.

3.1 Study Design

A descriptive case series study design was used. The sampling frame was adolescents

sustaining a work-related injury in Alberta during the years 1993-1996.

3.1.1 Inclusion Criteria:

[. Age 15-17 years inclusive (at the time of the incident)
2. Incident occurring during the study period (1993 through 1996, inclusive)
3. Incident identified by the WCB as being a work-related injury (including both “time

loss’ and ‘no time loss’ injuries)

3.1.2 Exclusion Criteria:

. Individuals suffering from a work-related “disease™ as classified by the WCB were
excluded. This includes all systemic diseases (e.g., diseases of the blood and blood
organs, nervous system, respiratory system, and digestive system), infectious and

parasitic diseases, neoplasms, tumors, and cancer.

Records obtained from the Alberta Workers” Compensation Board (with identifiers

removed) were examined individually and assessed for eligibility based on these criteria.



Ages 15 through 17 were chosen for inclusion based on the Employment Standards
Regulations and current labour statistics. The Employment Standards Regulations
(section 51-54) separate employees under the age of 18 into two categories; those 12
years of age but under 15, and those 15 years of age but under 18.*> The types of
employment allowed for each age category differ. Hence, the work injury experience of
the two age groups would likely not be comparable. Further, Statistics Canada restricts
its collection of labour information to individuals 15 years of age and older. Employment
statistics (i.e., estimates of work exposure) are not routinely available for persons under

the age of 15.

3.2 Data Collection

Occupational injuries to adolescents were identified through the Alberta Workers’
Compensation Board (WCB). Workers” Compensation Boards are corporate bodies
responsible for collecting premiums from employers and paying benefits to injured
workers.”” Workers’ compensation legislation provides that, in any applicable industry,
workers who sustain personal injuries arising out of the course of their employment are
entitled to compensation. In exchange, the workers surrender the right of legal action
against their employers. Benefits are funded entirely by employer contributions and, in
Canada, coverage is generally compulsory. The WCB provides compensation for lost
wages, medical expenses, and disability insurance to more than 82,000 employers and
approximately one million workers in Alberta alone.*® The guidelines used by the WCB

to assess a worker’s eligibility for compensation are outlined in Appendix B.
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Injuries eligible for compensation are classified by the WCB as either ‘time loss’ or ‘no
time loss’. “Time loss’ injuries are eligible for compensation for lost wages, whereas “no
time loss’ injuries are eligible only for compensation related to medical expenses. The
distinction between the two types of injury is based solely on insurance benefits and is
not necessarily a reflection of injury severity. Consequently, to obtain a more accurate
assessment of the work injury experience of Alberta adolescents, both time loss and no

time loss injuries were included.

There are limitations to using workers’ compensation records to obtain injury data. It is
important to note that the data collected for this study represent a subgroup of injuries
(see Figure [). Workers’ compensation data generally do not include injuries sustained
by persons performing illegal work, nor do they include many informal work
arrangements, such as babysitting and lawn mowing jobs.>'**'*¢** [njured adolescents
receiving compensation from another source or off the record would not be included in
the data. In addition, some injuries are simply not reported. Studies suggest that
underreporting may be higher among younger workers who are less aware of their rights
and obligations under existing labour laws or who may be more easily intimidated into
not reporting work-related injuries.>'> Lack of awareness by health professionals that an

adolescent may have been injured at work also contributes to underreporting.
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In Alberta, certain industries are exempt from compulsory coverage under WCB
legislation (e.g., agriculture, federal government employees, banking/finance).®*$! An
employer in an industry exempted under the regulations may apply to the Workers’
Compensation Board for voluntary coverage under the Act. For example, although
agriculture industries are not required to have WCB coverage, some farming operations
elect to have voluntary coverage. The employer must submit an application to have the
Act apply, which is then reviewed by the Board. During 1996, 933 farming and ranching
operations received coverage from the Alberta WCB. This represented, however, only
1.6% of the total 59,005 farms and ranches in operation during that year.®* One of the
major drawbacks for farmers is that coverage must be obtained for all persons living

and/or working on the farm (this includes all family members).

The WCB maintains records only for claims receiving compensation. Workers injured
on the job who do not meet the eligibility requirements for compensation (see Appendix
B) are not included in the data. For example, a worker who sutfers an injury as a direct
result of his/her own serious and wilful misconduct is not eligible for compensation under

the WCB Act.*®
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ALL ADOLESCENT WORK-RELATED
INJURIES IN ALBERTA

Industries not covered by WCB
¢ Government employees (federal)
e Agriculture
¢ Banking / Finance
e Subsector industries
Animal grooming
Operation of golf course
Concession in connection
with an exhibition
Operation of swimming pool
¢ I[nformal work arrangements

Injuries not reported tc WCB

WORK-RELATED INJURIES CAPTURED
BY ALBERTA WCB

—

Time Loss No Time Loss

Figure 1: Capture of adolescent work-related injuries by WCB in Alberta

Currently, the WCB is the only agency collecting work injury data in Alberta. Workers
filing a claim with the WCB are required to fill out a Worker’s Report of Injury Form
(see Appendix C), which collects basic demographic data, as well as a description of the
injury event. As part of the claim, a Physician’s First Report is also submitted. This
form contains detailed clinical information pertaining to the injury (e.g., diagnosis,

treatment, and outcome). Employers are also required to submit a Report of Injury Form.

The WCB maintains individual computer records for each claim submitted. [nformation

on each form is coded and entered into a computer database by trained data entry clerks.



The original claim forms are also scanned into the computer and maintained as part of the
claim. Each year, registration clerks at the WCB randomly audit claims to monitor and

ensure the accuracy of the coded information.

Data for this study were obtained from the WCB in the form of an electronic data file
containing individual claim information for those injuries meeting the inclusion criteria.

The following variables were collected for each claim.

e Ageand Sex ¢ Body Part Involved

e Date and Time of the incident ¢ Source of Injury

e Time Loss/ No Time Loss e Event Type

¢ [ndustry ¢ Compensation Cost of [njury
¢ Nature of the [njury

The source of injury was defined as the object, substance, or exposure that directly
produced the injury (e.g., hot oil, knife, floor)."® Event type describes the occurrence that

led directly to the injury (e.g., fall, explosion).

Denominator data used to calculate injury rates were obtained from the Labour Force
Survey Section of Statistics Canada. The Labour Force Survey (LFS) is a monthly
household survey of a sample of individuals who are representative of the civilian and
non-institutionalized population 15 years of age or older in Canada’s ten provinces. "
Data from the survey provide estimates of employment by industry, hours worked, labour

force participation and unemployment rates at the regional as well as the national level.

The Labour Force Survey covers ninety-eight percent of the Canadian population.”” The

survey excludes from its coverage the Northwest Territories and residents of Indian
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reserves and Crown lands. Also excluded are inmates of institutions and full-time
members of the Canadian Armed Forces (both groups are considered to be outside the

labour market). *°

The LFS is a multi-stage stratified sample of dwellings selected within clusters. For the
purpose of sampling, the population in each province is partitioned into geographic strata.
With the exception of Prince Edward Island, each province is divided into two types of
regions known as: Economic Regions (ER’s) and Employment Insurance Regions
(EIR’S).SS ER’s are formed by combining standard census divisions according to criteria
set by each province. EIR’s are formed by the Human Resources Department in each
province and are roughly equivalent to census metropolitan areas. There are three EIR’s
in Alberta and eight ER’s (see Appendix D). The LFS incorporates both sets of regions
by using the intersections of the regions as the basic strata.> In Alberta there are eleven
such intersections (see Table 6) which encompass the entire province. Each basic stratum
is then divided into three types of geographic strata: (1) urban areas, (2) rural areas, and
(3) remote areas. Each geographic stratum is then further divided as shown in Appendix

D.

To reduce field costs, households in the final strata are not selected directly. Instead each
stratum is divided into clusters, and a sample of clusters is selected. Within each selected
cluster a list of dwellings is prepared and a sample of households is selected.™ The

sample size is roughly 4,000 households in Alberta. The LFS is not a mandatory survey,
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however, because of intensive recruitment strategies, response to the LFS tends to

average about 95% of eligible households.**

Table 6 : Labour Force Survey ER/EIR Intersections in Alberta

Economic Region

Lethbridge-Medicine Hat (810)
Drumbheller-Stettler (820)

Calgary (830)

Calgary (830)

Athabasca-Jasper-Banff (840)

Red Deer-Rocky Mountain House (850)
Edmonton (860)

Edmonton (860)

Grande Prairie-Peace River (870)

Fort McMurray-Camrose (880)

Fort McMurray-Camrose (880)

Employment Insurance
Region
73*
73
71 Calgary
73
73
73
72 Edmonton
73
73
72 Edmonton

73

Population
15+ (1991)
150,769
62,921
576,134
37,016
79,003
101,915
634,690
25,466
92,104
856

118,599

* EIR 73 encompasses all areas in Alberta excluding the regions of Calgary and
Edmonton (refer to map included in appendix D).
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The LFS follows a rotation panel sample design, in which households remain in the
sample for six consecutive months.*’ After completing the six-month stay in the survey,
outgoing households are replaced by households in the same or a similar area. LFS
interviews are conducted in person in the first month and by telephone in the five
subsequent months.®> Various quality evaluation and control programs designed for

different phases of the survey are applied regularly to ensure the quality of the data.

For this study, estimates of the number of 15, 16, and 17 year-olds working in Alberta
were collected from the LFS for the study period 1993 through 1996. [n accordance with
the suppression rules set by Statistics Canada, yearly estimates were not made available,
rather the entire four-year period was combined. Data were stratified on age, sex,
average hours worked per week, and major industrial sector. Industry information for the
LFS was coded according to the Standard [ndustrial Classification (SIC) systc:m.’.6
Statistics Canada is currently switching to the North American Industry Classification
System (NAICS) in accordance with NAFTA (North American Free Trade Agreement),

however, data processed prior to 1997 were under the old SIC system.

3.3 Data Handling

The data file provided by the Alberta WCB contained all ciaims compensated for 15 tol7
year-olds during the study period. To distinguish illness from injury, records were
stratified based on the nature of the condition. Any claim classified by the WCB as being
a work-related “disease” was excluded from further analysis. In other words, only those

claims possessing an “injury” code were included.
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The Workers” Compensation Board uses codes derived from the U.S. Bureau of Labor

and Statistics (BLS) Occupational Injury and Disease Classification system to classify the

nature of injury and body part involved.”’ For the purpose of simplifying the data, these

variables were collapsed into broad categories (see Table 7) based on the coding system

outlined in Appendix E.

Table 7: Nature of Injury and Body Part Involved: Broad Categories

Variable

Nature of Injury

Body Part

Broad Categories

o Laceration

o Sprains/Strains

¢ Contusion/Crush
e Bum

e Abrasion

e Fracture

¢ Hand/Finger

® WristtArm

e Back

e Leg/Knee/Ankle

e Head/Face/Neck

e Dislocation

¢ Amputation

¢ Concussion

e Poisoning/Electrocution
¢ Multiple Injuries

¢ Other

e Eye
o Chest/Abdomen/Shoulder
e Foot/Toe

« Muitiple

e Other
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Information pertaining to industry was classified according to codes specific to the WCB.
Based on this coding system (included in Appendix A), industry data were collapsed into
seven broad categories (see Table 8). For analytic purposes, these categories were
compared with the SIC system used to classify the denominator data. Although the
coding systems differed in details between the two agencies, the structure of the WCB
coding system was very similar to the SIC system used by Statistics Canada, particularly

at the level of industry sector.

3.4.1 Adjustment of Numerator and Denominator Data

Two different data sources were used to collect numerator (i.e., adolescent occupational
injuries — WCB) and denominator data (i.e., adolescent occupational exposure ~ LFS).
With respect to work exposure, Statistics Canada’s Labour Force Survey covers ninety-
eight percent of the population and is intended to be representative of the working
population 15 years of age and older in Alberta.”> As mentioned previously, however,
WCB capture of adolescent injury data, is more limited in its scope and excludes certain
industries from its coverage. Therefore, to achieve greater comparability between the
two sources of data, industry sectors exempt from WCB coverage were subsequently
excluded from the denominator data (LFS), wherever possible (see Table 9). Likewise,
adolescent occupational injuries captured in the WCB database for these industry sectors
(through voluntary coverage) were excluded from the numerator. For example, although
employers in the agriculture industry may elect voluntary coverage, the low proportion of
farming and ranching operations covered by the WCB (less than 2%) was deemed

insufficient to warrant further analysis. Therefore, agricultural injuries were excluded
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from the numerator. There are other subsector industries exempt from WCB coverage

(e.g., animal grooming operations, golf courses, swimming pools, restaurants/concessions

in connection with an exhibition) which may be captured through voluntary coverage,

however, these could not be specifically identified in either the WCB or LFS data

because of insufficient detail in industry breakdowns. The proportion of adolescent

occupational injuries captured by the WCB database for these subsector industries could

not be determined. Nor could any estimate of work exposure be assessed.

Informal work arrangements (e.g., babysitting, lawn mowing) are generally covered

under private homeowners insurance and therefore are not captured by the WCB. The

number of adolescents working in these types of jobs could not be determined from the

LFS data.

Table 9: Industry Sector Exclusions

Industry Sectors Exempt
from WCB Data

Agriculture
Federal Government
Banking Industry, Credit Unions,

Finance Companies, Insurance
Companies

Subsequent Exclusions
from LFS Data

Agricultural & Related Industries

Federal Government Service
[ndustries

Finance & Insurance Industries
(includes banks, credit unions, [oan
companies, insurance industries, and
mortgage brokers)
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3.5 Data Analysis

3.5.1 General

Data were analyzed using SPSS software.®* Adolescent work injuries were described in
relation to basic demographic factors as well as clinical outcome. Specifically, data were

stratified on the following variables:

o Age ¢ Nature of Injury

e Sex ¢ Body Part Involved
¢ Time Loss vs No Time Loss ¢ Date of Incident

e [ndustry

The time of the incident, source of injury, and event type were not analysed because of
missing data. For each of these variables, more than 25% of records were missing data.
To describe the distribution of each of the remaining variables, univariate statistics
(frequencies and percentages) were calculated. Based on the availability of denominator

data, injury rates were also calculated for age, sex, and industry.

3.5.2 Rate Calculation

Calculating rates based on the number of adolescents employed does not address
differences in hours of exposure across age groups; as a result, youth rates calculated this
way often appear on the surface to be much lower than rates for older workers.*
Therefore, given the part-time and seasonal nature of adolescent work, rates of injury
were calculated per 100 full-time equivalent workers (FTE) rather than per person. For
each age group, the average hours worked per week were converted to FTE workers
based on the following standard formula: (number employed) x (average hours worked

per week) /40.%5°® One FTE is equivalent to 40 hours worked per week.*®
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Injury rates were then calculated as follows:

Rate per 100 FTE workers™ = [Number of injuries] X 100
[Number of FTE’s]

Confidence intervals for the injury rates were calculated using two methods. The first
method, based on the exact probability function of the Poisson distribution,” was used
when the number of injuries observed was < 20. The second method, used when the
number of injuries was > 20, was based on Byar’s approximation of the Poisson

distribution %

o= D+D(1-_1_+_Zyp )
9(D+1) 3D+

Where D represents the observed number of events and Z,; denotes the 100(1-a/2)
percentile of the unit normal distribution.*® Byar’s approximation has been shown to be

sufficiently accurate when the number of events is >20.%

A precondition for using the Poisson distribution for confidence interval estimation, is
that the number of events is seen as a stochastic variable, with a Poisson distribution [X ~
Poisson(t)].* Events are also assumed to be independent. The mean and variance of the
Poisson distribution are both equal to the parameter p, which is equal to the expected

number of events. Based on the methods described above, confidence limits were first
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calculated for the number of events. To determine confidence intervals for the injury
rates, the limits of the interval were divided by the estimate of exposure (i.e, FTE
workers). Consistent with the criteria associated with the use of the Poisson distribution,

the exposure is assumed to be constant.”



4. RESULTS

This chapter presents the results of the study. Section 4.1 describes the burden of
adolescent occupational injury by year, month, and type (time loss and no time loss).
Section 4.2 describes adolescent employment in Alberta during the study period.
Exclusions from numerator and denominator data are described in section 4.3. Last, the
descriptive epidemiology of adolescent occupational injury in Alberta is described in

section 4.4.

4.1 Burden of Adolescent Occupational Injury

During the four years of the study, 4617 adolescents aged 15 to 17 years received
compensation from the Alberta WCB. Of these, 96 adolescents were classified by the
WCB as having a work-related “disease” and were subsequently excluded from further
analysis. The remaining 4521 injury claims were analysed. The distribution of injuries
by year, shown in Table 10, indicates a gradual increase in the number of injuries
compensated over the four years. This trend was consistent for both “time loss™ and “no
time loss” injuries, which accounted for 30% and 70% of claims, respectively (see Table
I1). The majority of injuries occurred during the summer months (July and August) (see
Table 12). The total compensation cost of these injuries (estimated by the WCB) was

close to 3 million dollars.



Table 10
Number and Percent of Adolescent Work
| Injuries by Year

Year N %
1993 958 212
1994 1110 246
1995 1190 263
1996 1263 27.9
Total 4521 100.0
Table 11

Distribution of Time Loss and No Time Loss

Injuries by Year

Year Time Loss No Time
N % N

1993 314 6.9 644

1994 331 73 779

1995 340 75 850

1996 380 8.4 883

Total 1365  30.1 3156

Loss
%
14.2
17.2
18.8
19.5

69.7

41
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Table 12

Distribution of adolescent work injuries by
month of incident, 1993-1996.

Month N %
January 245 5
February 233 5
March 283 6
April 277 6
May 307 7
June 363 8
July 706 16
August 655 15
September 391 9
October 399 9
November 338 7
December 324 7
Total 4521 100

4.2 Employment Data

Employment estimates derived from the Labour Force Survey showed that 173,900 15 to
17 year-olds were employed in either full- or part-time positions in Alberta during the
study period. There were slightly more males employed than females. As shown in
Table 13, 17 year-olds accounted for over 40% of those employed and worked an average
of 18.4 hours per week. The majority of 16 and 17 year-olds were employed in the retail

and service industries, while 15 year-olds were employed predominantly in service and
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agriculture. Table 14 describes the distribution of employed adolescents by industry and

age.
Table 13
Number of employed adolescents in
Alberta by Age and Sex, 1993-1996

Sex
Age (years) Male Female
15 21,700 22,200
16 30,700 28,500
17 35,700 35,100
All 88,100 85,800
Table 14
Distribution of Empioyed 1S to 17 year-olds in Alberta by Industry,
1993-1996.
Age (years)
Industry Sector 15 16 17 Total
N N N N

Manufacturing 1,500 2,200 2000 5700
Construction 1,100 1,400 2400 4900
Transportation/ 400 500 500 1400
Communication/
Utilities
Retail/Wholesale Trade 6,800 15,400 23,600 45,800
Mining & Petroleum 100 400 700 1200
Forestry
Service 26,300 31,800 33,900 92,000
(Finance & Insurance) (500) (1,000) (900) (2,400)
Agriculture 7,200 6,500 6,800 20,500
All 43900 59,200 70,800 173,900




4.3 Exclusions from Numerator and Denominator Data

As outlined in the Methods section, wherever possible, industries exempt from WCB

coverage were excluded from the denominator (LFS) and numerator (WCB) data. These

exclusions are summarized in Table 15. Following the exclusions, 151,000 workers

remained in the denominator and 4,471 injuries were retained for further analysis.

Table 15

Industry Sector Exclusions, 1993-1996

Excluded

WCB No. of Claims
Agriculture 50
Federal Government 0
Banking Industry, 0

Credit Unions

Finance Companies,

Insurance Companies

Total 50

LFS

Agriculture
Federal Government

Finance & Insurance

Total

No. of
Workers
Excluded
20,500
0

2400

22,900

4.4 Patterns of Injury

4.4.1 Distribution of Work Injuries by Age and Sex

Table 16 shows the distribution of injuries and injury rates by age for the four-year

period. Over 90% of the injuries compensated were attributed to 16 and 17 year-olds.

Injury rates were also found to increase with age. Overall, the average annual rate of
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injury was 7.7 per 100 full-time equivalent workers (FTE). Annual injury rates ranged
from 3.7 per 100 FTE for 15 year-old workers to 9.3 per 100 FTE for 17 year-old workers.
Adolescent males accounted for the majority of work-related injuries (66.7%) and had
higher injury rates compared with female workers. The average annual injury rate for

males was 9.9 per 100 FTE, compared with a rate of 4.0 per 100 FTE for females (see

Table 17).
Table 16
Distribution and Annual Rates of Adolescent Work

| Injuries by Age, 1993-1996
Age N Y Rate/100 fFrE (95% CI)
15 415 9.3 3.7 (34.,4.1)
16 1340 30.0 6.7 (63,7.1)
17 2716 60.7 9.3 (9.0,9.7)
Total 471 100.0 7.7 (75.,79)
Table 17
Distribution and Annual Rates of adolescent Work Injuries
by Sex, 1993-1996

N % Rate/100 FTE (95% CI)

Male 2981 66.7 99 (9.6,10.3)
Female 1101 24.6 40 (3.8,42)
Missing 389 8.7 -
Total 4471 100.0 77 (75,79
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Although males and females were almost equally represented in the workforce, the injury
rates for males exceeded those for females at every age (see Table 18). Atage 15 years,
males had an average annual injury rate of 5.1 per 100 FTE, compared with 1.8 per 100
FTE for females. Atage 17, the average annual injury rate for males was 12.2 per 100

FTE, compared with 4.8 per 100 FTE for females.

Table 18
Annual Rates of Adolescent Work Injuries by Age and
Sex, 1993-1996

Male Female
Age Rate/100FTE (95% CI)  Rate/I00FTE (95% CI)
&) 5.1 (45,5.8) 1.8 (1.4,21)
16 80 (74,8)5) 3.8 (34.43)
17 122 (11.6,12.8) 48 (44,5.1)
All 99 (9.6,10.3) 40 (3.8,4.2)

4.4.2 Distribution of Work Injuries by Industry

Table 19 shows the distribution and rates of work-related injuries by industry. The
retail/wholesale (26.7%) and service (41.2%) industries were responsible for the greatest
proportion of injuries among 15 to 17 year-old workers in Alberta. Although the
manufacturing industry accounted for only 3.3% of adolescent workers, it had the highest
overall occupational injury rate (17.4 per 100 FTE). Construction (15.5 per 100 FTE) was
the industry with the second highest injury rate, followed by the transportation/

communication/utilities sector (14.7 per 100 FTE).



Table 19

Sector, 1993-1996

Distribution and Annual Rates of Adolescent Work Injuries by Industry

Industry Sector N % Rate /100FTE (95% CI)
Manufacturing 467 10.4 174 (15.9,19.1)
Construction 386 8.6 15.5 (140,17.1)
Transportation/ 84 1.9 147 (11.7,18.2)
Communication/

Utilities

Retail & Wholesale Trade 1194 26.7 7.1 (6.7,7.5)
Mining / Petroleum/ 51 [.1 72 (54,9.5)
Forestry

Service 1841 41.2 5.8 (5.6,6.1)
Missing 448 10.0 -

All 4471 100.0 7.7 (7.5,7.9)

For every industrial sector, the rate of injury among adolescent males was higher when

compared with rates among adolescent females (see Table 20). The manufacturing

industry (4.7 per 100 FTE) remained the sector with the highest overall injury rate for

females. The risk of injury for males, on the other hand, was highest in the
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transportation/communication/utilities sector. In fact, the annual rate for males (22.2 per

100 FTE) in this sector exceeded the rate for females (2.1 per 100 FTE) by almost a 10:1

ratio. The majority of males (78%) injured in the transportation/communication/utilities

sector were employed in trucking services. Results also showed that adolescent males

were five times more likely to be injured in the manufacturing industry than females,
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with annual rates of 21.5 per 100 FTE and 4.7 per 100 FTE, respectively. Examining these

industries in more detail showed that males were most often injured in the manufacturing

and processing of wood products and primary metals, whereas females were

predominantly injured in the manufacturing of food and beverage products, clothing and

textile, and in the processing of meat products. The construction industry accounted for

the third highest injury rate among males (16.6 per 100 FTE) but was one of the lowest

among adolescent females (1.9 per 100 FTE). The subsectors most commonly associated

with injury were residential and industrial construction, roadbuilders, and roofers.

Table 20

Annual Rates of Adolescent Work Injuries by Industry and Sex, 1993-1996

Industry Sector

Manufacturing
Construction
Transportation/
Communication/
Utilities
Retail&Wholesale Trade

Mining / Petroleum/
Forestry

Service

Missing
All

396

361

75

761

46

1020

322

2981

Male

Rate
NOFTE

215

9
o
o

8.0

8.0

79

9.9

(95% CI)

(19.4,23.7)
(15.0, 18.4)

(17.5,27.8)

(1.5.8.6)

(58, 10.6)

(75,8.4)

(9.6,103)

N

42

338

643

67

1101

Female

Rate
NOOFTE

4.7

1.9

2.1

4.6

2.8

35

4.0

(95% CI)

(34,6.3)
0.7,42)

(0.6,54)

(4.1, 5.1)

(0.7, 15.5)

(3.3,3.8)

(3.83,42)
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Seventeen year-old workers had the highest injury rates for every industrial sector (see
Table 21). The risk of injury for this age group was particularly high in the
manufacturing (27.5 per 100 FTE) and transportation/communication/utilities sectors
(25.2 per 100 FTE). The rate of injury among 16 year-olds was highest in the
construction industry (12.9 per 100 FTE) and most commonly reported by youth
employed as roadbuilders. Residential construction was the subsector most commonly

associated with injury among seventeen year-old workers.

Table 21
Annual Rates of Adolescent Work Injuries by Age and Industry, 1993-1996
AGE
15 16 17

Rate (95% CI) | Rate (95% CI) Rate (95% CI)
Industry Sector /100 FTE 1100 FTE 1108 FTE
Manufacturing 52 (34,717 10.7 (89,128 | 275 (246,30.7)
Construction 54 (35.80) 129 (104,159 182 (16.1,20.5)
Transportation/ 33  (0.7,96) 94 (55.151)] 202 (152.25.1)
Communication/
Utilities

Retail/Wholesale Trade 40 (3.1.50) 59 (53,65 74  (69,79)

Mining /Petroleum/ 69 (08,25.1) 42 (21.,73) 70 (49.9.6)
Forestry
Service 35 (3.1,3.9) 59 (55,64 7.0 65,74)

All 3.7 (34,4.1) 6.7 (63.7.1) 9.3 (9.0,9.7)
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Tables 22 to 24 show the distribution and rates of work-related injury stratified by age,
sex, and industry. Because of the small number of injuries reported in certain sectors,
injury rates for 15 and 16 year-old workers (especially females) were unstable. The
patterns shown for 7 year-olds were consistent with the findings presented thus far. The
manufacturing industry was associated with the highest rates of injury among 17 year-old
workers, particularly among males, who had a rate of 36.6 per 100 FTE, compared with
6.9 per 100 FTE for 17 year-old females. The rate of injury for 17 year-old males was
also high in the construction (21.5 /100FTE) and transportation/communication/utilities
(21.5 /100FTE) sectors. The service industry represented the highest proportion of

injuries for all workers.



Table 22
Annual Rates of Work Injury among 15 year-olds by Sex and Industry, 1993-1996.

Male
Industry N Rate/100 FTE (95% CI)
Manufacturing 20 6.9 4.2,10.7)
Construction 20 4.7 (29,7.2)
Transportation/ 3 6.7 (1.4,195)
Communication
Retail / Wholesale Trade 48 4.0 (3.0,5.3)
Mining / Petroleum / 2 6.9 (0.8,25.1)
Forestry
Service 152 5.7 (4.8,6.7)
Missing 30 . »
All 275 5.1 (4.5,5.8)

N

21

70

100

Female

Rate/100 FTE

1.3
93

0.0

29

*

1.6

1.8

(95% CI)

(0.3,3.9)
(1.1,33.6)

(0.0, 8.0)

(1.8,4.5)

*

(1.2,2.0)

*

(1.4,2.))

* No denominator data

18



Table 23

Annual Rates of Work Injury among 16 year-olds by Sex and Industry, 1993-1996.

Industry Sector

Manufacturing
Construction

Transportation/
Communication

Retail / Wholesale Trade

Mining / Petroleum /
Forestry

Service
Missing

All

N

103
81

17

347

91

857

Male
Rate/100 FTE (95% Cl)

11.6
12.9

14.1

6.8

4.0

7.1

8.0

(9.5,14.1)
(10.3,16.1)

(8.2,225)

(59,7.8)

(2.1,7.0)

(6.4,7.9)

(74,85)

N

10

95

219

18

345

Female

Rate/100 FTE  (95% CI)

44
4.1

0.0

35

*

38

3.8

2.1,8.1)
0.9,12.1)

(0.0,6.3)

(2.8,4.2)

*

(3.3,4.3)

(34,4.3)

* No denominator data

¢S
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443 Comparison of Time Loss and No Time Loss Injuries

4.43.1 Age

Of the 4,471 injuries included in this study, 3128 (70%) were classified by the WCB as
‘no time loss’. Table 25 shows that, for all ages, the rate of no time loss injury was more
than double the rate of time loss injury. For both classification types, injury rates were
found to increase with age. Seventeen year-old workers were twice as likely to receive

compensation for either a time loss or no time loss injury, when compared with 15 year-

olds.

Table 25
Distribution of Time Loss and No Time Loss Injuries by Age, 1993-1996
Time Loss No Time Loss All

Age N Rate/I00FTE 95% Cn{ N Rate/100FTE (95% CD N Rate/100FTE (95%CI)

1S {105 1.0 08, 1.1) 310 2.8 (25.3.1 415 3.7 34,41
16 392 2.0 (1.8,22) 948 4.7 4.4,5.0) 1340 6.7 (63.7.1)
17 (846 29 (27.,3.1) 1870 64 (6.1.6.7) 2716 9.3 (9.0.9.7)

All |1343 23 (22,24) 3128 54 (52,56) 4471 77 (75.79)

4.43.2 Sex

Regardless of classification type, the results showed that adolescent males were twice as
likely as females to be injured on the job. The rate of time loss injury for male workers
was 3.0 /100FTE, compared with 1.4 /100FTE for adolescent females (see Table 26).
This trend was similar for no time loss injuries. Seventeen year-old males had the highest
injury rates overall (3.8/100 FTE Time Loss and 8.4/100 FTE No Time Loss) (see

Table 27).
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Table 26

Distribution of Time Loss and No Time Loss Injuries by Sex, 1993-1996

Time Loss No Time Loss All
N Rate/I0OFTE 95%CD| N Rate/100FTE 95%CD | N Rate/100FTE (95%CD
Male 914 3.0 (28,32 2067 6.9 (66,72) 2981 9.9 (9.9, 10.3)
Female 383 14 (13,15 718 2.6 (24,238) 101 4.0 3.8,42)
Missing 46 - 343 - 389 -
Total 1343 23 (22,24 3128 5.4 (52,556) 4471 7.7 (75.79)
Table 27

Distribution of Time Loss and No Time Loss Injuries by Age and Sex 1993-1996

Time Loss No Time Loss
Sex_ Age N  Rate/lOOFTE (95% CI) N  Rate/100FTE (95% CI)
Male 15 80 .5 (12,19 | 195 36  (3.1,42)
16 264 25 (22,27 | 593 55  (5.1,6.0)
17 570 3.8 (3.5.40) |1279 84  (8.0,89)
Female 15 24 04 (0.3,0.6) 76 1.3 (L.1,1.6)
16 113 1.3 (1.0,L5) | 232 2.6 (2.3,29)
17 246 1.8 (1.6,2.0) | 410 3.0 (2.7,3.3)
Missing 46 - - 343 - -
All 1343 23 (2.2,2.4) [3128 54 (5.2,5.6)




4433 Industry

For every industry, except transportation/communication/utilities, the rate of no time loss

injury was considerably higher than the rate of time loss injury. Table 28 shows that the

transportation/communication/utilities sector had the highest rate of time loss injury

(7.2/100FTE) compared with other sectors but was ranked third for no time loss injuries.

Manufacturing (6.8/100FTE) and construction (5.5/100FTE) were the industries with the

second and third highest rates of time loss injury. Overall, the patterns of injury for both

classification types were found to be similar.

Table 28
Number and Rates of Time Loss and No Time Loss Injuries by Industry, 1993-
1996
Industry Sector Time Loss No Time Loss

N Rate/100FTE (95%CD N Rate/100FTE (95%CD)
Manufacturing 183 6.8 (59,79 286 10.7 (95, 12.0)
Construction 136 5.5 (46.6.4) 251  10.1 (8.8, 11.4)
Transportation/ 41 72 (52,97 43 7.5 (55.102)
Communication
Utilities
Retail/Wholesale Trade 444 26 (24,29 750 4.5 (4.1,438)
Mining/Petroleum/ 14 2.0 (1.1,33) 37 52 (37.76)
Forestry
Service 521 1.7 (1.5, 1.8) 1321 42 (40,45
Missing 4 - 440 -
Total 1343 2.3 (22,24) 3128 54 (5.2,5.6)
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4.4.4 Nature of Injury and Body Part Involved

Overall, lacerations were the most common type of injury, accounting for over thirty-six
percent of work injuries to adolescents in Alberta (see Table 29). Sprains and strains
(18.0%) were the second most common type of injury, followed closely by
contusior/crush injuries (14.6%) and burns (14.0%). During the study period

compensation was awarded for 181 fractures and 20 amputations.

The pattern differed somewhat for time loss injuries in that sprains and strains were the
most common injury type, followed by lacerations (see Table 29). Time loss injuries also
showed a greater percentage of contusion/crush injuries, fractures, dislocations,

amputations, and multiple injuries.

The hand/finger was the body part most commonly associated with injury among
adolescents (see Table 30). The majority of these injuries involved lacerations (78%),
however, the hand/finger was also associated with a high proportion of fractures (33%),
burns (44%), and all reported cases of amputations. The back was another body part
commonly involved and accounted for 43% of sprains and strains. During the four years
of the study, 311 injuries to the eye were reported. Of these, 54% were classified as
abrasions and 36% as burns. The foot/toe was associated with 18% of fractures and 18%

of contusion/crush injuries.

Although the patterns for both time loss and no time loss injuries were very similar, some

discrepancies were evident. For example, time loss injuries represented a higher
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proportion of injuries to the back and leg/knee/ankle. No time loss injuries, on the other

hand, involved a greater proportion of injuries to the head/face/neck and eye.

Table 29
Distribution of Time Loss and No Time Loss Injuries by Nature of Injury,
1993-1996

Time Loss No Time Loss Total
Nature of Injury N % N % N %
Lacerations 314 233 | 1316 421 1630  36.5
Sprains/Strains 381 284 426 13.6 807 180
Contusion/Crush 229 17.1 425 13.6 654 14.6
Burn 161 12.0 467 14.9 628 14.0
Abrasion 16 1.2 176 5.6 192 43
Fracture 109 8.1 72 23 181 4.0
Dislocation 9 0.7 9 0.3 18 0.4
Amputation 15 1.1 5 0.2 20 0.5
Concussion 4 03 12 0.4 16 04
Poisoning/Electrocution 6 0.5 9 0.3 15 03
Multiple Injuries 15 [.1 25 0.8 40 0.9
Other 21 1.6 42 1.3 63 1.4
Missing 63 5.0 144 46 207 4.6
Total 1343 100.0 | 3128  100.0 4471 100.0
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Table 30
Distribution of Time Loss and No Time Loss Injuries by Body Part
Involved

Time Loss No Time Loss Total
Body Part N % N % N %
Hand or Finger 479 357 1534 490 2013 450
Wrist or Arm 131 9.8 295 9.4 426 9.5
Back 197 14.7 220 70 417 9.3

Leg, Knee, or Ankle | 201 15.0 233 7.4 434 9.7
Head, Face, or Neck 52 3.9 219 7.0 271 6.1

Eye 33 25 278 89 311 7.0
Chest, Abdomen,or | 94 7.0 116 3.7 210 4.7
Shoulder

Foot or Toe 114 8.5 180 5.6 294 6.6
Multiple 27 2.0 30 1.0 57 1.3
Other 15 1.1 23 0.7 38 0.9
Total 1343 100.0 3128 100.0 4471 1000

4.4.5 Nature of Injury by Industry

Lacerations were the most common type of injury in all industries except transportation/
communication/utilities, which showed contusion/crush injuries as being predominant
(see Table 31). Within the service industry, lacerations were responsible for >40% of
injuries reported. Burns were another significant type of injury in that sector, accounting
for 27% of all compensated injuries. The mining & petroleum and transportation/
communication/utilities sectors were associated with a higher proportion of fractures and

amputations, compared with other industries.
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Table 31 I
Nature of Injury by Industry
2
3 = 3.9 2

‘E s cg 2 g. é 2 é EDE g

S g g 2 Z2EZ 3 £ 3

S p S £38° & S & 4 |
Nature % % % % % %
Lacerations 33.0 33.1 17.5 39.8 25.0 40.6
Sprains/Strains 19.8 227 26.3 25.0 20.8 143
Contusion/Crush 20.7 19.1 28.8 18.2 25.0 103
Burn 57 49 25 6.1 0.0 26.7
Abrasion 9.6 6.3 0.0 39 4.2 1.9
Fracture 6.4 8.7 15.0 3.4 12.5 2.9
Dislocation 0.7 0.5 0.0 0.4 4.2 0.3
Amputation L1 0.0 2.5 03 42 0.5
Concussion 02 0.3 1.3 0.5 0.0 0.3
Poisoning/Electrocutionf 0.0 0.0 0.0 0.4 0.0 0.5
Multiple Injuries 0.9 0.8 5.0 L 0.0 0.7
Other 18 36 L3 1.0 42 09
Total 100 100 100 100 100 100
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S. DISCUSSION

This chapter summarizes the key findings of the study (section 5.1) and provides a
discussion of the results in relation to the published literature (section 5.4). Study
limitations and strengths are presented in sections 5.2 and 5.3. Section 5.5 focuses on the
unique characteristics of young workers to better understand the circumstances
surrounding youth employment-related injuries. Preventive strategies are discussed in

section 5.6 and suggestions for future research are introduced in section 5.7.

5.1 Study Findings

The data presented in this study show that the number of injuries sustained by working
adolescents in Alberta is substantial. Close to 174,000 15 to 17 year-olds were employed
in either full- or part-time positions in Alberta from 1993 to 1996. During the four years
of the study, 4521 adolescents aged 15 to |7 years were compensated for work-related
injuries. The total compensation cost of these injuries was close to three million dollars.
The overall annual rate of injury among this age group was estimated as 7.7 per 100 FTE.
[njury rates were found to significantly increase with age, ranging from 3.7 per 100 FTE
for L5 year-olds to 9.3 per 100 FTE for 17 year-olds. Adolescent males accounted for the
majority of work-related injuries reported and had significantly higher injury rates than

females (9.9 /100 FTE compared with 4.0 /100 FTE, respectively).

Two sectors (retail/wholesale and service) contributed the greatest proportion of injuries
among this age group. However, injury rates in these two sectors (and in the

mining/petroleum/forestry sector) were low (around 6.0 /100 FTE), compared with rates
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in the manufacturing, construction, and transportation/communication/utilities sectors
(around 16.0 /100 FTE). For every industrial sector, the rate of injury among adolescent
males was significantly higher, compared with rates among adolescent females.
Seventeen year-old males were found to have the highest injury rates for all industry

sectors.

Of the 4,471 injuries included in this study, 3128 (70%) were classified by the WCB as
‘no time loss’. For all ages, the rate of no time loss injury was more than double the rate
of time loss injury. This trend was consistent for both male and female workers. Injury
rates were found to increase with age for both classification types. Three industry sectors
(manufacturing, construction, and transportation/communication/utilities) were

associated with high rates for both time loss and no time loss injuries.

Lacerations were the most common type of injury in all industries except transportation,
where contusion/crush injuries were predominant. Sprains/strains and burns also
accounted for a large proportion of injuries among this age group. The service industry
accounted for the highest proportion of burns, while the mining/petroleum and
transportation industries were associated with higher proportions of fractures and

amputations, compared with other sectors.

Sprains and strains were the most common type of time loss injury, the majority
involving the back. No time loss injuries, on the other hand, were most commonly

associated with [acerations. Time loss injuries showed a greater percentage of
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contusion/crush injuries, fractures, dislocations, amputations, and multiple injuries when

compared with no time loss injuries.

5.2 Study Limitations

5.2.1 Design

There are limitations inherent in the design of this study. Descriptive studies are valuable
in public health planning, program evaluation, and hypothesis generation."* Inference
from these studies, however, is limited, in that causal associations cannot be determined
based on the descriptive design. The findings presented in this study constitute an
important first step in the search for determinants and risk factors associated with

adolescent occupational injury.

5.2.2 Capture of Injuries by WCB data

As discussed previously, there are limitations to using worker’s compensation records to
obtain injury data. Although workers’ compensation legislation is widely in effect in
Alberta, WCB records do not capture all work-related injuries. The data presented in this
study represent only those injuries awarded compensation from the Alberta WCB.
Workers’ compensation data generally do not include injuries sustained by persons
performing illegal work, nor do they include many informal work arrangements, such as
babysitting and lawn mowing jobs.>'**'#**® [njured adolescents receiving compensation
from another source or off the record would not be included in the data. Evidence also
suggests that a sizable proportion of reportable injuries are not brought to the attention of

compensation boards.’ This bias may be higher among younger workers who are less



aware of their rights and obligations under existing labour laws or who may be more
easily intimidated into not reporting work-related injuries. A study conducted by Fingar
etal. in 1992 showed that younger workers were more likely to seek emergency medical
assistance than older workers, although less likely to file for workers’ compensation
benefits."” Lack of awareness by health professionals that an adolescent may have been

injured at work also contributes to underreporting.

Industries exempt from compulsory coverage were not included in the data. The inability
to capture farm-related injuries is of particular concern when attempting to describe
injury patterns among young workers. Labour statistics in Alberta show that a significant
proportion of adolescents are employed in agriculture. [n addition, agriculture is
consistently ranked among the top three most hazardous industries for mortality and
morbidity.** A recent study of fatal occupational injury among adolescents in the United

States indicated a disproportionate number of deaths in the agriculture industry.*®

5.2.3 Data Quality

When relying on secondary data systems there is always a concem with regards to the
quality of the information. The possibility for error exists at any stage of the reporting
and assessment process. Although no specific measure of data quality could be obtained
from the WCB, it was assumed that for this study, the effect of such error would be
minimal. Data entry clerks at the WCB undergo extensive training and claims are

randomly audited to monitor and ensure the accuracy of the coded information.
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Missing data were a problem in this study, particularly for the variables ‘source of injury’
and ‘event type’. Given the high proportion of missing information (close to 25%), these
variables were not included in the analysis. Industry was another variable with a
significant proportion of missing data, in this case close to 10%. No time loss claims

accounted for the majority of missing information.

5.2.4 General

No measure of injury severity could be obtained for analysis in this study. [t would be
valuable, for example, to examine the proportion of injuries leading to permanent
disability. The WCB is currently implementing measures to collect more detailed follow
up information on rehabilitation requirements and outcome, however, these data were not

available for this study.

Given the restrictions on the availability of denominator data, injury patterns for workers
under the age of 15 could not be examined. As mentioned previously, Statistics Canada

restricts its collection of labour information to individuals 15 years of age and older.
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5.3 Study Strengths

5.3.1 Injury Rates

This study is unique for several reasons. First, the analysis includes the calculation of
injury rates. As previously discussed, one of the key gaps in the research to date has been
the lack of rate calculations in studies examining work injuries among adolescents. The
use of rates rather than raw numbers is crucial when comparing the injury experience
between different groups of workers. [dentifying which groups are most affected is

essential to determine where prevention efforts may be most useful.

§5.3.2 Time Loss and No Time Loss Injuries

[n this study, both time loss and no time loss injuries were included in the analysis.
During the study period, seventy percent of adolescent claims compensated by the WCB
in Alberta were classified as ‘no time loss’. The results showed that the rate of no time

loss injury was double the rate of time loss injury.

Given the varying restrictions in eligibility for workers” compensation and the evidence
suggesting that only 36% of all work-related injuries are treated in emergency
departments,'” it appears that much of the current literature has grossly underestimated
the true frequency of injury among adolescent workers. In Canada, work injury estimates
have historically been derived using time loss injuries only. A national report conducted
in 1993, based on WCB data, reported injury rates for 15 to 19 year-olds, 2-3 times lower
than the rates presented in this study.?® Those rates, estimated by Statistics Canada, were

based on time loss injuries only and did not account for differences in hours of exposure
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across age groups. Other estimates derived from CHIRPP data have also tended to
underestimate the true scope of the problem. One such study, conducted in 1993,
revealed similar patterns of injury to those reported by other researchers but found that
the incidence of injury was low. The authors of this study concluded that work injuries
among young people were infrequent.*' What the authors failed to address, however, was
that many adolescents seeking emergency medical care are seen at general hospitals®
and, therefore, would tend to be missed by the CHIRPP database (a surveillance system
restricted primarily to children’s hospitals). Only a few general hospitals currently

participate in CHIRPP.**

To reiterate, the distinction between time loss and no time loss injuries is based solely on
insurance benefits and is not necessarily a reflection of injury severity. The findings of
this study indicate that the general trends for both types of injuries are similar. Inclusion
of both time loss and no time loss injuries in the analysis provides a more accurate
assessment of the work injury experience of Alberta adolescents. With regards to the
present study, 80% of lacerations, 75% of concussions, 50% of dislocations, and 25% of
amputations would have been missed if the analysis had been restricted to time loss
injuries only. Last, the results of this study are based on a four-year study period.

Therefore, rate estimates should be relatively stable.
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5.4 Findings in the Context of the Current Literature

The data presented in this study confirm the results of studies documenting that work-
related injuries among adolescents are a significant public health problem. Work injuries
make an important contribution to the continuing epidemic of adolescent injury. The

overall rate of occupational injury for this study was estimated as 7.7 per 100 FTE.

The published literature shows that studies based on workers’ compensation data from
regions with fewer restrictions (in terms of disability requirements or minimum number
of days lost from work) tend to yield higher occupational injury rates. Studies in areas
where no minimum number of days lost from work were required (in order to be eligible
for workers’ compensation) reported adolescent occupational injury rates between 5-10
per 100 FTE.'**® Studies based on more restrictive criteria all reported rates of 1-2 per

100 FFE.I'ISJO

5.4.1 Patterns of Adolescent Work Injury

5.4.1.1 Age and Sex

The patterns of injury revealed in this study are consistent with those reported in the
published literature, >>'%17-1823283436.384162 £or example, the number and rates of
adolescent work injuries were found to increase with age. Among studies examining the
frequency of injury, there is consistent evidence that as youth move from early to late
adolescence the incidence of occupational injury increases.'® 18384152 1t has been

suggested that older adolescents may be involved in more hazardous work, with less
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supervision and more dangerous machinery.? Risks to older adolescents may also be

increased by working longer hours.

After age 20, the risk of occupational injury begins to decline. Evidence suggests that
workers between the ages of 15 and 19 years are at the greatest risk of occupational
injury, compared with all ages.™'** According to ED data in the United States, 16 and
17 year-old workers have the second highest injury rate, exceeded only by {8 and 19
year- olds.'” The average annual rate of injury among workers of all ages in Alberta has

been estimated at 3.4 per 100 employed persons.*'

Injury rates for this study ranged from 3.7 per 100 FTE for 15 year-olds to 9.3 per 100
FTE for 17 year-olds. The occupational injury rate for 17 year-old males was estimated
as 12.2 per 100 FTE. Although estimates from the United States have shown a more
gradual increase in injury rates with age, the overall pattern remains the same. ' Injury
rates derived from ED records in New Zealand differed from the pattern seen elsewhere,
in that 16 year-olds were found to have the highest injury rate, compared with 17-19
year-olds.” Although no clear explanation for the difference was evident, varying child
labour laws, as well as differences in the types of employment performed by adolescents

in each region, may account for some of the discrepancies.

In the present study, adolescent males were found to have occupational injury rates close

to double those for females. This is consistent with findings by other researchers.>'”"!5*

Using ED visits across the United States to identify work-related injuries, researchers
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estimated an injury rate for males of 7.0 per 100 FTE, compared with 4.4 per 100 FTE for
females.!” The literature shows that males tend to work in more hazardous jobs, work
longer hours, and exhibit more risk-taking and reckless behaviour.™® Employment
estimates for the present study showed that males were more often employed in industries
typically considered high nsk (e.g., the manufacturing, construction, and transportation
sectors).*” While the rate of injury for male workers in this study (9.9/100 FTE) was
similar to the findings of other investigators,” it was much lower than the rate of
20.6/100 FTE reported by Dufort et al.® Although the authors provided no explanation
for the high rate of injury, their results showed that a large proportion of adolescent
workers in that region were employed as labourers (28.1%), an occupation typically

associated with a high risk of injury and generally held by males.*

5.4.1.2 Industry

The majority of adolescents in our study were employed in the retail trade and service
industries, which also had the highest proportions of injury claims, a finding consistent
with other studies.>'*'3***® In the service industry, the subsector most commonly
associated with injury was restaurants, whereas, in retail, grocery stores accounted for the

majority of injury claims.

Although, in the present study, the retail industry was associated with a large number of
injuries, the overall risk of injury was found to be moderate. This finding differs from the
pattern seen in studies conducted in the United States, in which the retail industry was

found to have the highest injury rates.'*'”-'®** [t is possible that variations in coding
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practices may have contributed to the discrepancy. In each of these studies,
restaurants/food-service were classified as retail, whereas in the present study, these
establishments are classified as service. Different reporting practices between industries
may also account for some of the variation. Consistent with the findings of this study,
estimates from New Zealand (Dufort et al.) also found the retail industry to be associated

with lower rates of injury.’

The findings of the present study show that the highest rates of injury for adolescents
occurred in manufacturing (17.4/100 FTE), construction (15.5/100 FTE) and
transportation/communication/utilities (14.7/100 FTE). Although examination of the

3.15,182840 results

literature shows that these industries tend to be considered hazardous,
vary in terms of the magnitude of the risk to adolescent workers. Injury rates presented
in this study and in the study conducted by Dufort et al., were found to be substantially
higher than those reported in the published literature. This discrepancy may be
influenced by several factors, for example, the types of employment performed by
adolescents in these regions. [n the case of Alberta, the economy is largely based on
intrinsically hazardous industries: agriculture, oil and gas, manufacturing of forest
products, and construction under extreme weather conditions.™® A study conducted in
Alberta examining occupational injuries for all ages, reported similar results, in that the
risk of injury was found to be highest in the construction (10.9/100 person-years),
manufacturing (9.6/100 person-years), and transportation (6.0/100 person-years)
industries.** Variation in reporting practices between industries may also affect injury

rates. Finally, differences in the capture of adolescent occupational injuries may



contribute to the higher rates. As mentioned earlier, the capture of work injuries by
Dufort et al. in New Zealand was thought to be high because of the geographical isolation
of the study area and the fact that there was only one hospital-based emergency care

facility in the region.’

When we examine, in more detail, the injury experience of adolescents in the
construction, manufacturing , and transportation/communication/utilities sectors, a
number of patterns emerge from the data. For example, the risk of injury to adolescent
males is particularly high in these industries, up to ten times higher when compared with
females. Results also showed that seventeen year-old workers were at the greatest risk.
The injury rate for seventeen year-old males in the manufacturing industry was estimated
as 36.6 per 100 FTE. The majority of injury claims were associated with the processing
and manufacturing of wood products and primary metals. Data from the construction
industry showed that youth were most often injured while employed in residential and
industrial construction, and working as roadbuilders and roofers. The rate of injury
among sixteen year-olds was highest in the construction industry. In the
transportation/communication/utilities sector, the majority of adolescents injured on the
job were employed in transportation, specifically in trucking services. Further
examination of the circumstances surrounding youth employment in these sectors is
needed. Without more detailed data, it is impossible to determine the specific tasks being

performed at the time of injury.



73

5.4.1.3 Nature of Injury and Body Part Involved

Consistent with the findings of other studies,>>'¢'""'3*862 g5t injuries to teens were
lacerations, sprains and strains, contusions and burns. Lacerations occurred mostly to the
hand/finger. Analysis of CHIRPP data revealed that the majority of lacerations occurred
while youth were cutting food.”® Knives were the most common object involved followed
by slicing machines and glass. Most sprains were due to overextension and falls and
primarily involved the back. Parker et al.[1994] found that lifting heavy weights was
associated with back injuries and contributed to a high proportion of severe disability,
including injuries to the lumbar disc.”® Burns most commonly occurred in the service
industry and were primarily caused by hot oils and water. Burns, especially in
restaurants, have been found to be a major cause of morbidity for adolescent workers,
often requiring hospitalization.”® Injuries to the eye accounted for seven percent of

claims in this study, a finding consistent with other studies relying on workers’

compensation data.'®

The proportions of injuries resulting in amputations and dislocations (.04% and 0.4%,
respectively) in this study are similar to those reported in a national study of ED visits in
the United States.”” Data revealed that amputations occurred more often in the
mining/petroleum and transportation industries. Fractures accounted for four percent of
injuries in this study, the greatest proportion occurring in the transportation sector.
Estimates based on workers’ compensation data in New York State showed that fractures
represented more than eighteen percent of injuries to adolescents.” These data were

based on restrictive criteria, in terms of eligibility requirements for compensation
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(minimum of 8 lost work days), and therefore, would tend to include only the more

severe injuries.

5.5 Characteristics of Young Workers

Risk-taking behaviour is a typical characteristic of adolescence as individuals explore
their capabilities, but often lack perception of their limitations and vuinerability.® A
desire for increased challenges and responsibility, combined with a reluctance to ask
questions or make demands on their employers, can result in young workers taking on
tasks for which they are neither prepared nor capable of doing safely.®’> Ina workplace
setting, teens may not feel capable of refusing to perform a task that is inappropriate or

dangerous.

Although all workers face hazards on the job, a number of factors raise special concem
about working adolescents. For example, it has been suggested that a lack of work
experience may increase the risk of occupational injury. As new workers, adolescents
are likely to be inexperienced and unfamiliar with the tasks required of them and
therefore, may be less able to recognize workplace hazards.® Also, adolescents typically
work in part-time or temporary jobs, often going to their jobs following a full day of
school. Consequently, the risk of injury may be increased because of fatigue and reduced

alertness.

It has been suggested that the physical characteristics of young workers may also be

important. Given that teens grow at different rates, smaller individuals may not be able
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to reach parts of machines and may lack the strength required for certain tasks.®> Work-
related back injuries have been shown to be a problem among adolescents, especially
among smaller workers.'®*® In addition, adolescents generally do not receive adequate
occupational health and safety training either in school or on the job.** Many of the
training materials that are available are not geared for youth. A national survey of
adolescents injured on the job in the United States, found that 54% had received no safety
training.>* Another factor to consider is that employers may not be well informed about

child labour laws when hiring and supervising adolescents.

5.6 Prevention

5.6.1 Prevention Efforts in Canada

Increased prevention efforts — regulatory, educational, and technological- are needed to
reduce the risk of occupational injury for all workers. Given the unique characteristics of
young workers, however, certain prevention efforts should be targeted specifically

towards youth.

In response to the unacceptably high levels of injury and fatality seen among Alberta’s
young workers, a unique partnership was forged between Industry, Education, and
Government. Through this collaboration, the Job Safety Skills Society was formed in
1993.* The mission of the Society is to see that: “All youth are properly prepared to be
safe workers”. Since its inception, the Society has developed a school-based training
program to teach job safety skills to students in Grades 10, 11, and 12. The Job Safety

Skills for Young Workers program is run through the public and separate school systems
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and is part of Alberta Education’s Career and Technology Studies Program.** The
primary focus of the program is to prevent the occurrence of disease and injury through
public health intervention. There are currently 600 eligible schools approved by Alberta
Education for the program and approximately 140,000 eligible students in each cohort
(grades 10, 11, and 12).* The aim is to have these safety courses available in every
eligible school in Alberta and to promote the courses as mandatory training in the school

system.

The Job Safety Skills for Young Workers program consists of three 25 credit hour
modules that provide training in Personal Safety, Workplace Safety, and Safety
Mzmagement.26 Teachers receive a resource manual for the program with accompanying

video tapes. The training materials are curriculum approved in Alberta.

The first module teaches Personal Safety Management.”® Topics covered include:

Fire Prevention

First Aid at the Worksite
[dentifying Hazards

Job Safety and the Law
Workplace Injuries
Hazardous Materials
Protective Equipment

The second module covers issues related to Workplace Safety Practices.” These include:

¢ Ergonomics

¢ Hazard Assessment

¢ Transportation of Dangerous Goods
e Farm Safety

e Electrical Safety
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The third module covers Safety Management Systems.® Topics include:

¢ Introduction to Safety Management Systems
¢ Accident / Incident Investigation
e Developing a Safety Program
Heaith and Safety policy
[dentifying / Controlling Hazards
Safety Inspections
Training Programs
Emergency Response Planning

Similar programs have been developed in British Columbia and Ontario. The Young
Worker Awareness Program in Ontario was jointly developed by the Workers Health &
Safety Centre and the [ndustrial Accident Prevention Association (IAPA)* and is
available to all Ontario high schools. Similar to the curriculum in Alberta, trained
instructors use video and other materials to inform students of their rights and
responsibilities in the workplace, and how to identify hazards they may face on the job.*’
The program also introduces the Occupational Health and Safety Act, the Workplace
Hazardous Materials Information System (WHMIS) and other relevant legislation. The
British Columbia Workers” Compensation Board has also been instrumental in the
development of a training program to help educators heighten student awareness about
workplace health and safety issues.”® One of the goals of the Student Worksafe program

is to establish a sound foundation for further workplace training.

5.6.2 Implications for Prevention
The present study was undertaken on the assumption that occupational injuries to

adolescents occur in predictable patterns and are preventable. By providing a detailed
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description of the work injury experience of Alberta youth, the intent of this study is to
elevate awareness of the problem and facilitate the further development of prevention
strategies. [t is essential that education/prevention programs, such as the Job Safety
Skills for Young Workers program in Alberta, be directed specifically towards youth and
reflect the injury experience of Alberta’s young workers. The findings of this study point
to particular areas where prevention efforts may be most useful. For example, males
appear to be at a greater risk of injury, especially those who are 17 years of age.
Evidence suggests that males tend to work in more hazardous occupations and exhibit
more risk-taking and reckless behaviour.’® Lacerations are a common type of injury
among this age group and account for the majority of injury claims. Use of protective
gloves and identification of hazardous equipment or techniques might be useful in
preventing lacerations. Back injuries are also a problem among young workers and are
often associated with permanent disability.'® Although older workers often receive
instruction on how to avoid back injury, this type of training may be lacking for
adolescents. Work-related burns appear to be a substantial, but largely neglected problem
among working youth. Burns most commonly occur in the service industry and are
primarily caused by hot oils and water. The high incidence of eye injuries also warrants
further attention and may reflect a need for protective equipment. Finally, the risk of
injury for adolescents appears to be particularly high in the transportation, construction,
and manufacturing industries. The majority of injuries in these sectors were reported by
adolescent males employed as roofers, roadbuilders, in the processing of wood products
and primary metals, and in trucking services. Given the high rates of injury revealed in

25,1740

this study and the fact that injuries in these sectors tend to be more severe, an
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evaluation to assess the appropriateness of youth employment in these sectors may be

warranted.

5.7 Future Research

To contribute to the reduction and ultimately the prevention of health hazards for
working adolescents, improved population-based surveillance using muitiple sources for
ascertainment is required. [mproved techniques to monitor work injuries are needed to

gain a better understanding of the causes, circumstances and severity of these injuries.

Currently there is a lack of even the most basic descriptive information on adolescent
work injuries in Canada. Efforts are needed on the part of Workers’ Compensation
Boards to improve the collection and coding of work injury data. Although the Alberta
WCB does collect detailed information on the events and circumstances surrounding each
injury, this information is not routinely coded and thus not readily available for research
purposes. Prevention efforts rely on the timely availability of data and the completeness
of case reporting. The usefulness of workers’ compensation data as a source of
occupational injury surveillance requires that detailed information (i.e., occupation,
source of injury, event type, injury severity, rehabilitation requirements etc.) be collected
and coded for each claim. This should include both Time Loss and No Time Loss

injuries.

More comprehensive epidemiologic studies are required to identify the types of work

situations and events associated with injuries. It may also be necessary to increase
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awareness of primary care providers and emergency department staff to the possibility
that traumatic injury to adolescents may be work-related. Working youth, their parents,
and employers must be informed about child labour laws, the risk of injury to adolescent
workers, and the workplace hazards that exist in industries where adolescents are

employed.

Currently, 1000 adolescents each year in Alberta are compensated by the WCB because
of a work-related injury, giving an annual occupational injury rate of 7.7 /100 FTE. In

other words, for every 100 adolescent full-time equivalent workers, 8 will be injured on
the job. Therefore, comprehensive preventive efforts are required to reduce the burden

and severity of adolescent occupational injury in Alberta.
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Appendix A

Alberta WCB Industry Sector Divisions

1. Agriculture & Forestry

Subsectors

Agriculture

Forestry

Industry Codes

01100,01101,01102, 01300, 01501,
01700,01900, 01901, 01903, 02102,
02109, 02110, 02124, 04100, 60200,
60201, 62908, 85902

03100, 03902

2. Mining & Petroleum Development

Subsectors
Coal Mining

Pipeline Cleaning and
Transmission

Petroleum Producers
Mine/Process Tar Sands & Salt
Exploration

Drilling of Wells

Well Servicing with Service Rigs

Qilfield Downhole Services

Industry Codes
06100, 06110, 06111

51500, 51501

06300
06600, 07700
09200, 09201
09600
09903

09911
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3. Manufacturing & Processing

Subsectors

Meat, Hides, and Pelt Products
Clothing and Textile Products

Food and Beverage Products

Wood Products

Furniture and Allied Products
Printing and Publishing Products

Foundries (not steel), Rubber
And Nonmetallic Products

Fabricated and Primary Metal
(e.g., steel) Products
[nstrumentation

Gases, Fertilizer, and
Petrochemical-Refining

Plastic Products

Industry Codes

01103, 10100, 10104, 17200

17900, 21300, 22900, 22901, 24900
02101, 02112, 10500, 11202, 12301,
12400, 12900, 13100, 13101, 13300,
13500, 13900, 13904, 13905, 14100,
14300, 14500, 37402

25100, 25401, 25900, 25901, 27102,
27103

26101, 26104

27402, 28600, 28700, 28800, 28900,
86202, 89301

08701, 16901, 27200, 34100, 34101,
34300, 34500, 35200, 35401, 29700,
34700, 34702, 38500, 34800

29102, 29100, 29200, 26401, 30100,
30101, 30407, 33606, 89401, 30412,
30700, 33602, 30403, 30801

38100

36500, 37201, 27801, 27805

37301
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4. Construction & Construction Trade Services

Subsectors

Drywall/Residential Construction

Glaziers
Masonry

Mechanical, Electrical
and Insulation

Roadbuilders
Roofers

Scaffoiders

Industry Codes

02100, 40401, 42111, 42113, 42115,
42125, 42133, 42135, 42136, 42141

30302, 42121
42102

31508,42110,42117,42122, 42124,
42144, 42169, 42184, 89600

40602, 40604, 40905, 42103
42118, 42139, 42151

89928
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Subsectors

Transportation

Alr Services

Rail Services
Trucking Services

Bus, Taxi, & Limousine
Services

Communication/Entertainment

Radio, TV, Movies, Live Theatre
& Ballet

Telecommunication, Closed Circuit
TV & Cable Vision

Utilities
Utilities-Electric
Utilities-Natural Gas

Garbage Collection, Recycle
Disposal and Towing Services

S. Transportation, Communication & Utilities

Industry Codes

50100, 50104, 50105, 50106, 50107,
50200, 50201, 50203

50607
42155, 50701, 50714, 50720

50800, 50801, 50802, 51200

5430, 58100, 85907, 85914,
85918, 85934

54501, 54301

57200
57400

27400, 57901, 65402
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6. Retail & Wholesale

Subsectors
Wholesale Operations

Food & Beverage Stores
(Grocery Stores)

[ndustrial & Farm Equipment
and Products

Automobiles, Sport Vehicles,
Small Engines and Trailers

Office, Medical, and
Entertainment Equipment
Yard and Home Improvement Centres

Other Retail Services

Industry Codes
62900

63100, 63103, 63105, 65406, 69916

16902, 42179, 52400, 60800, 62200,
62201, 62302, 62303, 62304, 62500,
69300, 89910, 86905, 37902

16300, 62701, 65400, 69906, 69912,
69915, 89922, 65600, 65800, 65808,
65809

33901, 62300, 67602

25403, 69301

62903, 66300, 66900, 68100, 69100,
69500, 69904, 89100, 64200, 67300,
67601, 67604, 67802, 69200, 69901,
69914, 86909, 89908



7. Public Administration, Education & Health Services

Subsectors Industry Codes

Public Administration

Alberta Govt Public Services 93200, 93201, 93202

Villages, Town, and Cities 95100, 95101, 95104

Other Public Administration 36502, 57601, 57602, 82712, 86930,
95102, 95105, 95108

Education Services

Education, Museums, and Libraries 80102, 80103, 80105, 80106, 80301,
80301, 80305, 80311, 80500, 80700,
80701, 80900, 86927, 89923

Health Services
Health Care Centres (Hospitals) 82100
Health and Social Services 82704, 82710, 82801, 82806, 82808,

82812, 85909, 89925



8. Business & Personal Services

Subsectors Industry Codes

Business Services

Building & Ground Maintenance 87500, 87510, 89702

Engineering, Architectural, Designing 09900, 86400, 86403, 86405, 86408

and Research Services 86409, 86410, 86411, 86414, 86913,
86923

Personal Services

Personal Services-Maintenance 87300, 87301, 89701, 89703, 89704,
89705

Restaurants, Hotels & 51902, 85900, 85904, 87501, 87502,

Recreational Services 87503, 87600, 87603, 51701, 80703,

85300, 85901, 85916, 85919, 85922,
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Appendix A (Continued)

Standard Industrial Classification (SIC) system 1980

Industry Divisions

Manufacturing Industries

Food production industries (101-109),
Beverage industries (111-114),
Tobacco industries(121-122),

Rubber products industries (151-159),
Plastic products (161-169),

Leather products (171),

Primary textile (181-183),

Textile products (191-199),

Clothing industries (243-249),

Wood industries (251-259),

Construction Industries

Furniture & fixtures (261-269),
Paper products (271-279),

Printing & publishing (281-284),
Primary metal (291-299),

Fabricated metal products (301-309),
Machinery industries (311-319),
Transportation equipment (321-329),
Electronic products (331-339),
Chemical products (371-379),

Other manufacturing industries (391-
399).

Building, developing & general contracting (401-402)

Trade Contracting industries (421-449)
Service incidental to construction (441-449)
[ndustrial & heavy engineering (411-412)

Transportation, Communication & Utilities

Transportation [ndustries (451-459)
Pipeline Transport Industries (461)
Storage & Warehousing (471-479)
Communication Industries (481-484)
Utility Industries (491-499)



Wholesale & Retail Trade Industries

Farm products (501)

Petroleum products wholesale (511)

Food, beverage, drug, & tobacco wholesale (521-524)

Apparel & dry goods (531-532)

Household goods wholesale (541-543)

Metals, hardware, plumbing, heating, & building materials wholesale (561-563)
Machinery, equipment wholesale (571-579)

Other product industries wholesale (591-599)

Food, beverage & drug retail (6011-6032)

Shoe, apparel, & fabric retail (6111-6151)
Household furniture, appliances retail (621-623)
Motor vehicle, parts & accessories (551-552)
Automotive retail (631-639)

General merchandising (641)

Other retail stores (651-659)

Mining, Quarrying & Oil Well Industries

Metal mines (061)

Non-metal mines (062)

Coal mines (063)

Crude petroleum and natural gas industries (071)
Stone quarries (081)

Sand and gravel pits (082)

Forestry Industries
Forestry services industry (051)

Business Service Industries

Business service industries (e.g., accounting, lawyers, advertising) (771-779)

Educational Service Industries

Educational service industries (e.g., schools, universities, libraries) (851-859)
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Health & Social Service Industries
Health and social service industries (e.g., hospitals, nursing homes) (861-869)

Accommodation, Food & Beverage Services

Accommodation service industries (e.g., hotels, motels, camping grounds) (911-914)
Food and beverage industries (e.g., restaurants, take-out food services, bars) (921-922)

Other Service Industries (811-841, 961-999)

Public administration (834-837)
Federal government service industries (811-817)

Agriculture Industries

Livestock farms (011)

Other animal specialty farms (012)
Field crop farms (013)

Field crop combination farms (014)
Fruit and other vegetable farms (015)
Horticultural specialties (016)

Finance & Insurance

Deposit accepting industries (701-709)
Consumer & business financing (711-712)
[nvestment industries (721-729)

Insurance industries (731-733)

Other financial industries (741-749)
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Eligibility for compensation™
19(1) Subject to this Act, compensation under this Act is payable

(a) to a worker who suffers personal injury by an accident, unless
the injury is attributable primarily to the serious and wilful misconduct
of the worker, and

(b) to the dependants of a worker who dies as a result of an
accident.

(2) The Board shall pay compensation under this Act to a worker who is
seriously disabled as a result of an accident notwithstanding that the
injury is attributable primarily to the serious and wilful misconduct of
the worker.

(3) Ifa worker is found dead at a place where the worker had a right,
during the course of his employment, to be, it is presumed that his death
was the result of personal injury by accident arising out of and during the
course of his employment, unless the contrary is shown.

(4) If the accident arose out of the employment, unless the contrary is
shown, it is presumed that it occurred during the course of the employment,
and if the accident occurred during the course of the employment, unless
the contrary is shown, it is presumed that it arose out of the employment.

(5) If a worker is required as a condition of his employment to attend any
classes or take any course of instruction, the classes or course of
instruction are, for the purposes of this Act, deemed to be part of his
employment.

(6) If a worker suffers disablement from or because of any occupational
disease and at some time during the 12 months preceding the disablement was
employed in the industry or process deemed by the regulations to have
caused that disease, the disease is deemed to have been caused by that
employment unless the contrary is shown.

(7) If a worker suffers disablement or potential disablement caused by an
occupational disease, the date of the accident for the purposes of this Act
is deemed to be

(a) in the case of disablement, the date the disablement occurs, and
(b) in the case of potential disablement, the date the potential
disablement comes to the Board's attention.
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Appendix C
WCB Forms
(1) Worker’s Report of Injury Form (p. 98-99)

(2) Physician’s First Report (p.100)

(3) Employer’s Report of injury Form (p.101-102)



Fax: 427-5863 TR BETSESE Yy WI VL HpELIVIIGE WIdTGIS
Alberta 1-800-661-1893 Claim Number:
Worker Information Will you be off work past the day of injury? [ |Yes [ |No
Last Name: First Name: Initial:
Address: Social Insurance #: ]
N
City: Province: Prov. Health Care #: Prav.
R NN REN
Postal Code: Home Telephone: Date of Birth: M “ o Sex:
P l | [ ; [ ! I D M D F
Qccupation and Job Title at time of injury: Self employed? DYes D No
Ifyes, account #:
Employer Information
Employer Name or Government Dept. Supervisor's Name:
[ Address: Fax:
City Province: Postal Cade: Telephone:

Injury or Occupational Disease Information

Date and time of injury: M . ° Time:
[

D am [:I pm OR Did this condition develop over a period of time? D

Hours of employment on the day of accident: From To
o When did you report injury to your employer? l I l 'I L ‘l’ ,
o To whom did you report the injury?  Name: Title: Telephone:

If not reported immediately, give reason:

o Did injury occur on your employer’s premises? DYes D No  Location where accident happened (address or general location):

Did injury occur in Alberta? [_|Yes [ |Ne

e Was the work you were daing for the purpose of your employer’s business? DYes D No

if yes, was it part of your usual work? DYes [:] No

Describe fully what happened to cause this injury or disease. Describe what you were daing and include any tools,
equipment, materials, etc. you were using. State any gas, chemicals or extreme temgperatures you have been exposed to.

Circle partinjured:
Please check: [:I Front [:I Back

If you have any other information or a list of witnesses, attach a letter. Letter attached? D Yes

ﬂ What part of body injured?
(hand, eye, back, lungs, etc:)

9 What type of injury is this?
(sprain, strain, bruise, etc:)

B Have you had a similar injury before?

DY&G DNo

If yes, attach a letter with details

@ Have you reported or claimed this injury to ancther WCB? E[Ys DNo If yes, Province:

Name and address of treating Doctor/Hospital:




- Your Last Name: First Name: Initial:

- Sacial Insurance i[ Ll I | I Date of Birth:l ;’ l T [ ‘i [
Lost Time / Return to Work Information

0 a. Date and time you first missed work: l ’l' l "L l "’ t Hour: D am D pm
b. If you have returned to work indicate date: l "' l 'I I °L l and time: D am D pm E[regular work ar E] modified work
¢. If you have not returned to work give expected retum to work date: l I l 'I ! 'l' l d. Date you were hired: [ i l T l '|’
d. Is there any other work you can do until you are medically fit to retum to your regular job? DYes DNa

Who can we cali? Telephone:

e. Will your employer pay you for the time you missed work? D Yes DNO Provide the exact gross amount: $ per

' Type of Employment FiLLiN Aor Bor C

@ A D Permanent full time D Permanent part time
B D Seasonal work D Summer student D Irreguiar / casual D Temporary

Had this injury not happened, what would have been your last day of employment: [ | £stimated o D Actual | T P

With this employer how many months per year would this job fast?

Did you have any other eamings or income from any other employers during this last 12 months? D Yes -Please altach copies of pay stubs and/or T4 slips

C D Sub Contractor D Piece work D Vehicle Owner/Operator D Welder Owner/Operator D Apprentice

D Other or Self Employment - Explain:

Note: Please submit a detailed income and expense statement if you check any box in 12 C.

Wage Information

@ a. Your rate of pay: $ [:] [] houry D weekly [ | biweekly [ | monthy [ | other

b. Additional taxable benefits:

Vacation / Stat holiday Pay D %: > D Taken as time off with pay D Paid on regular basis
shift Premium # 1 [] Amount 9 Paidper:
Shift Premium # 2 [ ] Amaunt & Paidper:
Regular Overtime D Rate: <) Number of hours: per D week I:l month D shift cycle
Other D Explain: < Amount per D week D month D shift cycle
¢. Do you have a second job? [:[Yes D No If yes - Employer's Name: Telephone :
Hours of Work

m a. Number of hours: ::l per D day D week D shift cycle D other:

b. Does work schedule repeat? D Yes «<p Markhours worked for cne complete work schedule (use zero for days off):
Sun Mon Tues Wed Thur Fri Sat

N Report T
R s mcn weperder [ T T T T T ] weowmawm
{ i Hrs perday | T [ [ [ ; l | Circle day of injury.
See instructions
c. Date shift cycle commenced: Hrs per day L ] | [ l | —[
v [ 3 -3
[ 1 | 1 | 1 | |oRifyourscheduleis morethan 21 days, attach a copy of schedule. Circle the day the ijiary occumed on this schedie.

*| declare the information in this report 1 be true and carrect. *l understand and agree that my sacial insurance number may be used by the Workers' Compensation Soard for
identification and record kaeping purposes. *| understand the WCB is alfowed %o collect all relevant personal information from me and other sources. «if | am collecting temporacy totat
disability benefits. it is my obiigation fo inform the WCB immediataly if I return to workof any kind ar become capable of working. ¢ understand that criminal prosecution may result from
any attampt on my partto collect banefits by providing false information (including my ability to work] or other fraudulent means. * understand my ciaim may be examined by any person
with a direct intsrest in my claim, including my employer, regarding any decision under review or appeal_

Date: Name (please print): Signature:



Workers* PAYMENT QF AHEPURI| FEE REQURIES COMPLETE AND LEGIBLE
- (: ot Compensation INFORMATION. ALL SECTIONS MUST BE FILLED IN.
-4 Pleass type or pont. WCB CLAIM NUMBER
Board {Black ik - prass fismiy) :
Alberta .
SOCIAL INSURANCE NUMBER HEALTHCARE INSURANCE NUMBER PAOVINCE ;
P.0. BOX 2415 ;
EDMONTON, ALBERTA T5J 255 SORIE BN FAES TOAE G {
FAX: (403) 427 - 5863 o,
ADORESS PHONE :
PHYSICIAN'S FIRST REPORT E
If you wish to discuss this case with a POSTAL CODE :
]
WCB physician, (or leave a message) R TR
please call Physician's Information Line ;
EMPLOYER'S NAME A -
498-4400 Edmonton; 297-3460 Caigary HONE :
or 1-800-661-5419. EMPLOYER'S ADDRESS ;
See raverse for reporting responsibilities. l
1. WHICH PHYSICIAN OR FACILITY RENDERED FIRST TREATMENT? 5 " ;
t
i ' i
2 PATIENT'S WORK - RELATED INJURYALLNESS (HOW ANO WHERE):
ACCIDENT (DM Y)
i }
1PATIENT'S COMPUAINT (NATURE AND SITES OF SYMPTOMS): !
t
4. OBJECTIVE FINDINGS:
EXAMINATION (D M Y)
e ! 1
5. DIAGNOSIS: AHCIP DWAG. COOE AHCIP DIAG. CODE AHCIP DIAG. CODE
i
8. HAS PATIENT HAD A OESCRIBE: :
SIMILAR PROBLEM PREVIOUSLY? [_I o n vES !
7. RELEVANT TESTS: - o ™
A} X-RAYS D No D YES type: FACIITY: ! [ :
] "] :
8) OTHER - SPECIFY. I'—[ NO I_I YES _TYPE: FACILITY: ' t '
6. ADMITTED TO HOSPITAL? WHERE:
E] NO D YES 0 M
3 BOOKED FOR SURGERY? [—[ NO I_-[ YES PROCEDURE: 3 !
}xo. REFERRED TO CONSULTANT PHYSICIAN? WHOM: : 0 M :
S [ [1ves . y !
11, TREATMENT PLAN: NAME: DOSAGE: ;
A} MEDICATION Ow D YES |
8] OTHER TYPES OF TREATMENT |—| NO [ [ YES DESCRISE: '
12, ANY COMPUCATING FACTORS DESCRIBE:
AFFECTING RECOVERY? [—[ o l_[ ves
13 ANY PERMANENT IMPAIRMENT DESCRIBE: v
ANTICIPATED? ’—[ m ,
NO YES i
14, IS INJURY PREVENTING PATIENT FROM PERFORMING ESTIMATED OATE OF RETURN TO ) ™
DATE OF ACCIDENT WORK? (IE NG, GO 70 n‘r'—[ r-[ PRE - ACCIDENT WORK:
NO YES ] i
15. CAN "MOOIFIED OR ALTERNATE” WORK DESCRIBE WORK CAPABILTIY: (SEE CVER FOR DEFINITION)
BE PERFORMED? l_‘ "o [_I ves SEDENTARY l—l LIGHT l_l uemuu[—[ uaw[—l VERY HEAVY [_I
1€ ANY WORK RESTRICTIONS? . —
s [ ves cescame
G PERMANENT D TEMPORARY DURATION:
17. PHYSICIAN'S NAME AND ADDRESS TO WHOM FEE IS PAYABLE: (PLEASE PRINT) OATE OF NEXT VISIT:
PHYSICIAN'S SIGNATURE: :
[
|
PRACTIONER - ) M Y | PHONENUMBER |
(PLEASE PROVIDE YOUR PREVIOUS ANCIP PHYSICIANS BILLING NUMBER. Y t _

. THIS DOCUMENT MAY BE EXAMINED BY ANY PERSON WITH DIRECT INTEREST IN A CLAIM THAT IS UNDER REVIEW.



EMPLOYER’'S REPORT OF ACCIDENT
{  OR INDUSTRIAL DISEASE

THE WORKERS' COMPENSATION BOARD
Box 2415, Edmonton, Alberta TS5J 25§

ANSWER ALL PERTINENT QUESTIONS, SIGN ON REVERSE AND MAIL TO
THE BOARD WITHIN 24 HOURS IN EVERY CASE OF ACCICENT OR SICK-
NESS DUE TO INDUSTRIAL DISEASE.

| LEMPLOYER'S3] .
| ACGOUNT NO:|

"OCCURRENGE | ¢ e
aﬁCLASS xR I#"CJ-“!--L""\ “}é

e o o
SEnuMEEs & S R R

WORKER'S LAST NAME

DATE AND HOUR OF ACCIDENT
19 * at

FIRST NAME(S}

[ 1 1]

EMPLOYER'S FULL NAME PROPRIETORS, PARTNERS OR CORPORATIONS

FULL ADDRESS

TRADE NAME

POSTAL CODE

MAILING ADDRESS

POSTAL CODE

SOCIAL INSURANCE NO. |MARITAL Date of Birth SEX
STATUS

WAS WORKER INJURED ON THE

EMPLOYER'S PREMISES? r YESI [ NO]

TYPE OF INDUSTRY PHONE No.

STATE ADDRESS WHERE ACCIOENT
HAPPENED IF NOT THE SAME AS
EMPLOYER MAILING ADDRESS

STREET. PLANT MILL QR SITE NAME

DATE AND HOUR ACCIDENT FIRST REPORTED DID ACCIDENT OCCUR IF NO.
19 at M. IN ALBERTA? L ves{[_ ~o] province
WHAT TIME DID WORKER WHAT WERE WORKER'S REGULAR HOURS OF WORKER'S OCCUPATION
COMMENCE WORK? EMPLOYMENT? | "
NAME OR ADDRESS OF ATTENDING DOCTOR HEALTH CAAE INSURANCE NO PROVINCE
OR HOSPITAL NENREEE NN
losscalpnon OF ACCIDENT— ATTACH SHEET IF NECESSARY L. i we S e
& WHAT HAPPENED TO CAUSE usuuavv
B. WHAT WAS THE WORKER DOING?
C. WHAT MACHINE. TOOL. EQUIPMENT OR
MATERIAL WAS THE WORKER USING?
D. STATE ANY INVOLVEMENT OF GAS,
CHEMICAL OR EXTREME TEMPERATURE
2. NATUF{E OF INJURY — iE- lNDUSTHlAL DISEASE GIVE DETAILS AR
A. WHAT PART OF THE BODY WAS INJURED? -
(HAND, EYE. BACK. ETC.. STATE LEFT OR RIGHT)
B. WHAT TYPE OF INJURY WAS SUSTAINED? !
(BURN. FRACTURE. BRUISE, ETC.) -
- S WAERY -0
3’ oussnons ANSWERED '-No" F{EOUIRE FULLYEXPLANATION — ATTAGH SHEET IF Nscsssmv " g’ S - -
A WERE THE WORKER'S ACTIONS AT THE TIME OF [ ves][ Noj
INJURY FOR THE PURPOSE OF YOUR BUSINESS?
B. WERE THEY PART OF THE REGULAR WORK? | Yes|| noj
C. ARE YOU SATISFIED INJURY OCCURRED AS STATED? [~ ves || NO|
D. WAS FIRST AID RENDERED? IF YES. STATE
WHEN AND BY WHOM L_Yes||{ noj
s |A DO YOU HAVE AN ACCOUNT ESTABLISHED WITH Cves][ woj
THIS BOARD? IF YES. QUOTE FILE NUMBER ‘ ‘
B. DOES THIS WORKER HAVE PERSONAL COVERAGE WITH HE—Ves [ [ no|
BOARD? IF SO. PLEASE QUOTE HIS ACCOUNT NUMBER
C. IS THE INJURED PERSON A PARTNER IN THE BUSINESS?[  Yes | [ "NO]
0. IS THE INJURED PERSON A DIRECTOR OF THE
CORPORATION? IF YES, SPECIFY L_¥esj[ noj
E DOES HE EMPLOY HIS OWN wom(sasv
IE YES. EXPLAIN - oo yes]{ noj
IS WORKER OFF WORK, OR WAS HE OFF WORK LONGER ]
5 | THAN DAY OF ACCIDENT. IF YES, COMPLETEREVERSE =~ -~ [ YES || wnoO| - )




B bt ol .- ladd LA dad

YES  NO IF YES, GIVE DAY | MO.| YR | TIME | AM !
8. HAS WORKER RETURNED TO WORK? DATE AND TIME '
FROM
C. DID CLAIMANT WORK BETWEEN FIRST _YES ~ NO IF YES.
LAYING OFF AND FINAL RETURN? GIVE DATE 10
AND TIME AND
INCLUDING
D. IF WORKER HAS NOT RETURNED TO WORK, 0O LESS THAN 0 770 14 g MORE THAN
PROVIDE ESTIMATED LENGTH OF LAYOFF 7 DAYS DAYS 14 DAYS
E  WILL YOU PAY OR ALLOW WORKER ANYTHING FOR
THE PERIOD OF LAYOFF? IF SO, EXPLAIN
7 | A USUAL DAILY WORKING HOURS WERE FROM . ... MTO oo M
B. HOW MUCH TIME OFF FORLUNCH? o oo IS WORKER PAID IN FULL FOR THIS TIME? ... ...
C. NUMBER OF DAYS IN USUAL WORK WEEK ... .. ... DAYS NUMBER OF HOURS IN USUAL WORK WEEK ... ............ HRS.
MON TUE. 0. THU. R1. SAT. SUN.
D. CHECK USUAL DAYS OFF vE_| Wwe Y F
8 | A RATE OF PAY AT TIME OF ACCIDENT WAS S o PER oo
B. IF BOARD PROVIDED IN ADDITION TO WAGES, GIVE DETAILS
C. HOW LONG WAS WORKER EMPLOYED BY YOU? FROM ..o 19 TO e 18
9 | GIVE GROSS EARNINGS AND INCLUDE ANY ENTITLEMENT FOR HOLIDAY PAY FOR 12 MONTHS PRIOR TO ACCIDENT (NOT BEYOND
DATE OF ACCIDENT} OR SUCH LESSER PERIOD AS WORKER WAS EMPLOYED BY YOU.
FROM —2&Y | MO. | YR | g (DAY 1 MO | YR $ . GROSS
10| GIVE DETAILS OF ANY TIME LOST WITHOUT TOTAL
PAY DURING THIS PERIOD OF EMPLOYMENT
INCLUDING SICKNESS, AND SHUTDOWN WEEKS .ocorstrrrc . DAYS i
11 ESTIMATED EARNINGS FOR SIMILARLY EMPLOYED WORKER OVER PAST YEAR §
12 A (i) IS THE WORKER INVOLVED IN A ROTATING SHIFT SCHEDULE? YES & NO O
(i} IS IT A SET SCHEDULE? YES O NO O
IF YES, SUPPLY ONE COMPLETE SHIFT CYCLE. .
M|l T{w! T|e|s|sim|Tiw|T|Fis|s|{M|T|w|T
els|s|m]T|w|T]lels|s|m]T{w|lT|F|sl|s
B. NUMBER OF DAYS ON NUMBER OF DAYS OFF
C. DATE SHIFT CYCLE COMMENCED
D. NUMBER OF HOURS PER DAY
NUMBER OF HOURS PER YEAR
I DECLARE THE ABOVE TO BE TRUE AND CORRECT AND | AM AUTHORIZED TO SIGN THIS REPORT ON BEHALF OF THE EMPLOYER.
EMPLOYER'S NAME SIGNED BY . ]
Day [Month| Year | SIGNED AT :
DATE .ALBERTA | TITLE
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Appendix D

Labour Force Survey

o Sample Design (p. 104)
e EIR Map (p. 105)
e ER Map (p. 106)



: Labour Force Survey Sample Design - 1995+

Province
EIER-ER
Intersection
{76.4%) {22.6%) {1.0%}
Urban Areas Rural Areas Remote Areas
{5.6%} {70.8%)
Apanment List Frame Area Frame
{0.6%} {5.0%} {69.2%} {0.8%}) (O,SI%) {18.3%]} _{4.3%}
Low Income Regular Regular High Income Low Population  High Population  Low Population
Apariments Apartments I | Density Density Density
stratum stratum stralum stratum stratum stratum stratum stratum
(rppss) | [6) (ppss) ' (var] (rapps) | (6k) (rgpps) | [6) (ippss) | (2) (rppss) | [6) (rppss) | [2-3] (ppss) | [var]
building building cluster & EA cluster & EA town EA EA group Place/EA
{syst) { (5] (syst) l (5) (syst) | [3-10) (sysl) I (4} (rppss) I (6k) (syst) I o) {syst) | [60] (syst) { [12)
dwelling dwelling dwelling dwelling cluster dwelling dwelling dwelling
(syst} § (3]
dwelling

I = level of stratification

’ = stage of sampling

EIER - Employment insurance Economic
Region

ER - Economic Region

{%} - percentage of total sample

EA - Census Enumeration Area
cluster - set of blockfaces
() -selection method
[]1 - number of units selected
(6k = multiple of six,
var = variable number}

pps - probability proportional to size
ppss - pps systematic

rppss - randomized ppss

rgpps - random group pps

syst - systematic
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Appendix E

Nature of Injury — Recoding

Nature of injury codes were collapsed into broad categories based on the United States
Bureau of Labor and Statistics (BLS) Occupational Injury and Disease Classification

system.”’

Category

Lacerations

Sprains/Strains

Contusion/Crush

Burn

Abrasion

Fracture

Dislocation
Amputation
Concussion

Poisoning/
Electrocution

Multiple Injuries

Other

Inclusions
cuts, lacerations (code 3400)

avulsion (joint capsule, ligament, muscle or tendon), hemarthrosis,
muscle “pull”, “twist, sprain, strain (code 2100)

hematoma, nonspecified crushing injuries (codes 4300, 9710)

first, second and third degree chemical, electrical, radiation, and
heat burns (codes 5000 — 5900)

traumatic injury where the skin, mucous membrane, or superficial
epithelium have been removed or marked as a result of rubbing or
scraping (code 4100)

closed and open fractures; compound, depressed, fissured,
greenstick, simple, linear, impacted, and spiral fracture (code
1200)

dislocated disc, subluxations, partial dispiacement, and fractured or
broken cartilage (code 1100)

nonfatal amputations resulting from gunshot wound, medical
amputation due to irreparable traumatic injuries (codes 3110,3190)

concussions (code 6200)

carbon monoxide poisoning, toxic effects of food contaminants of
noxious food stuffs, non-viral and non-bacterial, and lead
poisoning (codes 9500-9590). Fatal and nonfatal traumatic injuries
that result from contact with electric current (code 9300).

multiple traumatic injuries of equal severity (codes 8000 — 8902)

all other traumatic injury types, unspecified traumatic injuries
(codes 9000~ 9200, 9710-9790)
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Appendix E (Continued)

Body Part Involved — Recoding

Body part codes were collapsed into broad categories based on the United States Bureau
of Labor and Statistics (BLS) Occupational Injury and Disease Classification system.”’

Category
Hand/Finger

Wrist/Arm

Back

Leg/Knee/Ankle

Head/Face/Neck

Eye

Chest/Abdomen/
Shoulder

Foot/Toe

Multiple

Other

Inclusions

hand, knuckles, distal phalanges, medial phalanges, proximal
phalanges, thumb (codes 33000, 34000-34002)

upper arm(s), elbow, forearm, region between the arm and hand
(codes 31000-31900, 32000)

back (including spine and spinal cord); lumbar region, thoracic
region, sacral region coccygeal region (codes 23000-23901)

leg; thigh, knee, lower, multiple leg locations (codes 41000-
41900). Hinge joint between foot and lower leg (code 42000)

head; cranial region (including skull), ear (codes 00000-02003).
Face; nose, cheeks, jaw, chin, mouth (codes 03000-03 100, 03300-
09000). Neck (including throat); cervical region, internal neck

location, vocal cords, larynx, laryngopharynx, pharynx, trachea
(codes 10000-19000).

eye; conjunctiva, cornea, eyeball, inside and outside of eyelids,
iris, lacrimal, lacrimal glands, lens, optic nerve, orbit, retina, and
upper and lower eyelashes (codes 3200-3202).

chest; esophagus, heart, bronchus and lungs, pleura, breast (codes
22000-22900). Abdomen; stomach, spleen, urinary organs,
intestines, peritoneum, other digestive structures (codes 24000~
24900)

foot; instep, and sole (codes 43000-43900). Toe(s), toenail(s)
(code 44000)

mulitiple body parts involved (codes 80000,80001)

all other body parts





