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Abstract

Introduction: The purpose of this research was to take the initial step in developing

valid indicators that reflect the injury issues facing First Nations and Inuit children and

youth in Canada.

Methods: Using a modified-Delphi process, relevant expert and community stakeholders

rated each indicator on its perceived usefulness and ability to prompt action to reduce

injury among children and youth in indigenous communities. The Delphi process

included 5 phases and resulted in a refined set of 27 indicators.

Results: Indicators related to motorized vehicle collisions, mortality and hospitalization

rates were rated the most useful and most likely to prompt action. These were followed

by indicators for community injury prevention training and response systems, violent

and inflicted injury, burns and falls, and suicide.

Conclusion: The results suggest that a broad-based modified-Delphi process is a practical

and appropriate method, within the OCAPTM (Ownership, Control, Access and Possession)

principles, for developing a proposed set of indicators for injury prevention activity focused

on First Nations and Inuit children and youth. Following additional work to validate and

populate the indicators, it is anticipated that communities will utilize them to monitor

injury and prompt decisions and action to reduce injuries among children and youth.

Keywords: First Nations, Inuit, indigenous populations, injury indicators, modified-

Delphi technique, surveillance

Introduction

Injury has been recognized as an important

health problem, one that strikes particu-

larly hard at the most vulnerable people—

children, youth, seniors and indigenous

populations.1 Injury is the leading cause of

death among Canadian children, youth and

young adults—a situation particularly

important to indigenous First Nations and

Inuit communities as more than 50% of

their populations are under 25 years of age.

Injury is by far the greatest source of

potential years of life lost (PYLL) among

First Nations* populations. At almost

3.5 times the national average, injury

accounts for 26% of deaths among First

Nations, compared with 6% of deaths over-

all in Canada.2,3 The injury rates among

indigenous teens are almost 4 times greater

than those of non-indigenous Canadians,

and First Nations male and female youth

are, respectively, 5 to 7 times more likely to

die of suicide than their peers in other

populations.1,4 Hospitalization rates due to

injury are also significantly higher (twice the

rate) for children and youth living in areas

with a high percentage of indigenous resi-

dents compared to those living in areas with

a low percentage of indigenous residents.5

To begin to address these injury disparities,

respectful approaches that are collabora-

tive, sustainable and culturally sensitive

and that reflect the unique identities of First

Nations and Inuit peoples are recom-

mended.2,6 In 2004, the Canadian Child

and Youth Health Coalition listed injury

prevention/trauma as one of the theme

areas to establish Canadian infant, child

and youth health indicators.7 Despite this,

Canada had fallen behind comparable

countries in many of the key health

indicators for children and youth.8 A

5-year injury prevention strategic plan

indicated the need to identify injury preven-

tion programs and strategies within Inuit

communities and establish an integrated

surveillance system to measure injury

trends.9 And, while the First Nations

Regional Longitudinal Health Survey gath-

ers valuable individual and community

information in Canada, some of which is
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focused on injury, no systematic gathering

of comprehensive injury information cur-

rently takes place across the country for

First Nations children and youth.

The purpose of this research was to take

the initial step to develop valid indicators

reflective of the injury issues facing First

Nations and Inuit children and youth in

Canada. The research builds upon the

initial work of the Canadian Injury

Indicators Development Team, a group of

national injury prevention researchers, prac-

titioners and policy makers who established

national injury indicators for Canadian

children and youth.10 Cryer11,p.3-1 defined

an injury indicator as ‘‘…a summary mea-

sure which denotes or reflects, directly or

indirectly, variations and trends in injury, or

injury-related or an injury control-related

phenomenon.’’ The specific aims of our

present study were 1) to develop a strong

collaborative working group of individuals

and agencies representing indigenous peo-

ples, and 2) to develop and specify a suite of

valid indicators that can provide a baseline

for First Nations and Inuit communities to

document, analyze and report child and

youth injury data. Once the indicators are

populated with data, the resulting informa-

tion can be used to support community

injury prevention decision-making and

action planning. Tracked over time, these

indicators can show how a community or

group’s injury profile has changed.12

An indicator is valid when it measures what

it is presumed to measure.13 The indicators

in this study were developed based upon

the work of the International Collaborative

Effort on Injury Statistics (ICE)11 in 2001

and subsequent work by Cryer et al.14 that

outlined criteria for indicator validity.

These criteria suggest that an ideal indicator

for injury cases should

N have a case definition based on diag-

nosis—on anatomical or physiological

damage;

N focus on serious injury;

N have, as far as possible, unbiased case

ascertainment;

N be derived from data that are represen-

tative of the target population;

N be based on existing data systems (or it

should be practical to develop new data

systems that would feed into it); and

N be fully specified in writing.

Methods

In early 2007, the First Nations and Inuit

Health Branch, Health Canada invited the

Canadian Injury Indicators Team to begin a

3-year project to develop injury indicators

for First Nations and Inuit children and

youth. In Canada, First Nations and Inuit

peoples are represented by many local,

regional and national indigenous agencies

as well as the federal government depart-

ments whose responsibility it is to ensure

the provision of health and social programs,

including initiatives to reduce injury.

From the outset, the process and methods

of this project sought to balance scientific

rigour and a community-oriented approach

consistent with the OCAPTM principles

underlying the collection of indigenous

peoples’ data and information in Canada.

That is, the data are Owned, Controlled,

Accessed and Possessed by the indigenous

community.15 Briefly, the process

attempted to ensure a practical approach

to injury indicator development.

The First Nations and Inuit Health Branch,

Health Canada identified relevant partici-

pants in this research and therefore included

representatives from the Assembly of First

Nations, Inuit Tapiriit Kanatami, Royal

Canadian Mounted Police, Indian and

Northern Affairs Canada, the SMARTRISK

Foundation, Children’s Hospital of Eastern

Ontario, Plan-It-Safe Program, Katenies

Research and Management Services,

Statistics Canada, Nunatsiavut Department

of Health and Social Development and

Pauktuutit Inuit Women of Canada.

Twenty-one participants from these agencies

came together to plan the project and

commence the process; together they formed

the First Nations and Inuit Child and Youth

Injury Indicators Project Working Group.

A multi-phase modified-Delphi research

design was adapted from the methods

described by Lindsay et al.16 and applied

to the development of injury indicators for

First Nations and Inuit children and youth.

The choice of each indicator was based on

limited available data and information

describing the burden of injury on First

Nations and Inuit children and youth,

previous prevention research and best

practices and ongoing input from expert

Working Group members and their respec-

tive networks.

Phase I: Literature review

Phase I included a review of the relevant

literature, with the goal of identifying any

previously established valid and evidence-

based First Nations and Inuit child and

youth injury indicators. Research analysts at

the First Nations and Inuit Health Branch,

Health Canada conducted the literature

review based upon the methodology used

by Pike et al.10 using the following data-

bases for the period 1985 to 2007, inclusive:

Medline, Ovid, Transport, Transportation

Research Information Services, Sportdiscus,

Cumulative Index to Nursing and Allied

Health Literature, Embase, Psychinfo,

Healthstar and Hispanic American Perio-

dicals Index. The search also included

indigenous agency and government web-

sites and program report listings as a means

of accessing relevant grey literature. The

research analysts identified and summar-

ized a total of 10 studies from the peer-

reviewed and grey literature (list available

from the authors upon request). The review

of literature revealed an initial list of 48

injury indicators.

Phase II: Establishing important injury
categories and ranking injury indicators

Of the 21-member Working Group, 19 were

able to meet and agree on 4 areas in which

to group child and youth injury indicators

relevant to First Nations and Inuit commu-

nities: workplace, home and public safety;

transport; sport and recreation; and inflicted

injury / violence (including self-inflicted

injury). Using their expertise, personal

experience and knowledge of the research,

the group discussed the most common

injuries within each area and a way to

potentially measure and monitor those

injuries. As a result, 4 types of indicators

were defined and described: outcome, risk

and protective factors, program and policy.

The group then divided into small groups

based on the 4 injury areas and reviewed

the 48 indicators suggested by the litera-

ture review, adding additional indicators

where deemed appropriate. Following full

review and discussion, each small group

presented their list of indicators to the
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large group. All in all, the list included 170

indicators.

With the goal of reducing the number of

indicators while retaining those considered

important and reflective of the community

child and youth injury issues, the Working

Group undertook another exercise to prior-

itize the indicators. In this exercise, the list

of indicators was posted on flip charts.

Participants were each given 55 paper

adhesive dots (approximately one-third the

number of the posted indicators) and

instructed to position these beside those

indicators they considered the most impor-

tant. All indicators that were marked with 10

or more dots (representing an initial indica-

tion of importance) were retained and the

remainder rejected. This N/3 technique of

prioritizing17 resulted in a list of 62 indica-

tors that were regrouped by the participants

from the original 4 into 7 broad injury

categories: all injury areas; animal bites and

hypothermia / frostbite; violent/inflicted

injury; burns and falls; drowning; suicide;

and motorized vehicle collisions.

The criteria used to inform priority setting

included choosing injury indicators that

1) reflected a significant burden to First

Nations and Inuit peoples, their families

and the health care system, and 2) could

be acted upon through prevention initia-

tives. Further, the participants were pro-

vided the International Collaborative

Effort Injury Indicators Group (ICEIInG)

criteria for indicator validity to inform

their decision-making.

The subsequent step was to review and

further refine the list of 62 indicators.

Working Group members were asked to

consult with their constituent groups and,

for each indicator, recommend whether to

‘‘keep’’ or ‘‘let go’’ of it or whether they were

‘‘unsure’’ based upon 3 criterion questions:

1) Is this indicator important in your com-

munity? 2) Would this indicator help you to

track injuries in your community? 3) Does

this indicator give you sufficient information

to take action to prevent injuries among

children and youth in your community?

We reviewed the responses and retained

those indicators that a majority of the

Working Group had recommended keep-

ing. Indicators that received a majority of

‘‘let go’’ responses were dropped. (No

indicators received a majority vote of

‘‘unsure.’’) During this phase of the pro-

cess and as a result of discussion among

themselves, Working Group members pro-

posed 2 additional indicators, which were

circulated and judged to be important

enough to keep: the percentage of chil-

dren/youth enrolled in ‘‘learn to swim’’

programs and percentage of violent offen-

ders participating in restorative justice

programs were included as additional

potential indicators, resulting in a list of

36 injury indicators at this stage.

Phase III: Regional feedback

Further input was sought from potential

users at the community level. Investigators

attended regional meetings and engaged

First Nations and Inuit injury prevention

practitioners and decision makers. At each

meeting, the project was explained and

participants were asked for their feedback

on the list of 36 child and youth injury

indicators.

Feedback on each injury indicator was

obtained from a number of regional orga-

nizations in Alberta, Manitoba, Ontario,

Quebec and Nunatsiavuut: the Manitoba

Community Wellness Working Group, the

Assembly of First Nations Regional Injury

Prevention Working Group, the First

Nations Early Childhood Circle (represen-

tatives from Saskatchewan Aboriginal

Head Start Initiative and Federation of

Saskatchewan Indian Nations), Chiefs of

Ontario and the National Inuit Council on

Health.

In this phase of the process, regional

agency representatives identified 7 addi-

tional indicators judged to be important in

understanding and preventing child and

youth injury in their communities. As a

consequence, the list of potential injury

indicators increased from 36 to 43.

Phase IV: Specification of indicators

We created a standard template for indicator

specification (see Table 1) and developed

draft specifications for the 43 indicators

based upon the format for previous reports

from Australia,18 New Zealand,19 Europe20

and Canada.21 The Working Group then met

to discuss, revise and refine the indicators

and their specifications, and an additional

round of review and further feedback was

accomplished via email. Nine members of

the Working Group responded{ and recom-

mended that several indicators be dropped

due to the lack of available data and the

difficulty and cost associated with generat-

ing new data collection systems to populate

those indicators. Phase IV resulted in a

further refined list of 33 candidate injury

indicators (see Table 2).

Phase V: Finalizing injury indicators

Following the specification of all 33 indica-

tors, the Working Group met for the last

time in December 2008 with 13 members

attending. Each indicator was rated for

perceived usefulness and ability to prompt

action to reduce injuries among First

Nations and Inuit children and youth using

a 9-point scale, with 1 being low (not useful,

not actionable) and 9 being high (very

useful, very actionable). This resulted in 7

indicators being judged as neither useful nor

actionable (and therefore not meeting the

criteria for validity), either because of lack

of data and/or resources availability, and

{ It is likely there were so few responses due to the length of the document and the time required to review it and/or satisfaction with the list of indicators and specifications.

TABLE 1
Template for the specification of child and

youth injury indicators

Indicator

Definition

Definition of relevant terms

Justification for this indicator

Operational definition of a case

Method of calculation

Numerator

Denominator

Data sources, availability and quality/years
represented

Units of measurement

Guide for use

Scope of indicator

Specification of data needed

Limitations

How to use this indicator
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TABLE 2
Ratings of usefulness and ability to prompt action of First Nations and Inuit child and youth injury indicators

Indicator
domain/area

Indicator Usefulness mean
(SD) rating [1-9]

Prompt action mean
(SD) rating [1-9]

Across all injury areas Mortality rate: number of deaths per 10 000 children and youth due to each
type of injury

9.00 (0.0) 8.11 (1.5)

Hospitalization rate: number of hospitalizations per 10 000 children and youth due
to each type of injury

8.56 (0.9) 7.67 (1.5)

Number and proportion of self-reported alcohol, solvent and substance use among
First Nations children and youth (based on RHS data)

6.63 (1.8) 6.44 (2.1)

Number of communities that have culturally appropriate alcohol / drug programs
available for community members

4.88 (2.2) 5.00 (2.4)

Number of self-governing features that exist in the community 6.78 (2.7) 6.11 (3.0)

Potential years of life lost (PYLL) due to injury among children and youtha n/a n/a

Community injury
prevention training/
response systems

Proportion of community members who complete injury prevention training 7.11 (1.3) 6.33 (1.4)

Presence of a community emergency preparedness plan (i.e. flooding, fires,
blizzards, earthquakes, etc.)

7.78 (1.2) 7.44 (1.1)

Availability of fire and ambulance services in a community within a defined
response time

7.56 (1.2) 6.56 (1.9)

Animal bites Rate of injuries due to animal bites and maulings per 10 000 children and youth
in a community

8.44 (0.9) 7.67 (1.9)

Number and proportion of communities with Animal Control Services 7.25 (1.3) 6.50 (2.2)

Hypothermia/Frostbite Rate of hypothermia or frostbite per 10 000 children and youth 7.25 (1.4) 5.63 (2.2)

Violent/inflicted injury Number and proportion of police calls and charges related to violent injury
per 10 000 children and youth

8.33 (0.9) 7.56 (0.4)

Self-reported rate of inflicted injury (violence and abuse) per 10 000 children and
youth (not including self-inflicted injuries)

7.78 (1.1) 7.00 (1.3)

Number and proportion of violent offenders participating in restorative justice
programs

5.00 (3.2) 5.00 (3.0)

Burns and falls Number and proportion of homes in a community with working smoke detectors,
tested fire extinguishers and carbon monoxide detectors

8.33 (0.5) 8.11 (0.8)

Number and proportion of self-reported burns among children and youth as well as
the self-reported circumstantial details of each case

7.13 (2.4) 6.38 (2.4)

Place where falls among children and youth happen (this refers to self-reported falls
to children and youth within the previous 12 months)

8.44 (0.7) 7.33 (1.4)

Drowning Number and proportion of communities with Emergency Response Teams 7.11 (1.5) 6.78 (1.5)

Number and proportion of communities with access to water safety
education/programs

7.89 (1.3) 7.22 (0.8)

Enforcement of laws related to water 5.13 (2.5) 4.63 (2.2)

Number and proportion of children and youth who drown each year, including type
of body of water and circumstances

8.56 (0.7) 7.33 (1.0)

Number and proportion of children and youth enrolled in ‘‘learn to swim’’ programs
in a specific year

7.67 (1.0) 6.50 (1.2)

Suicide Number of communities with mental health and wellness promotion programs 6.50 (2.8) 6.86 (2.3)

Rate of self-reported poor mental health among children and youth 7.89 (0.8) 6.56 (1.9)

Rate of suicide attempts/self-harm and completed suicides per 10 000 children
and youth

8.78 (0.4) 7.44 (1.0)

Rate of calls to suicide prevention crisis telephone services, by geographical region 7.67 (1.0) 7.22 (0.8)

Continued on the following page
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were dropped (see the shaded indicators in

Table 2). The process concluded with the

Working Group endorsing a final list of 27

injury indicators for First Nations and Inuit

children and youth.

Immediately following the rating process,

the group unanimously agreed to re-insert

PYLL due to injury, which had been listed

at the review of literature stage, although

they did not rate it.

Results

The modified-Delphi method resulted in

a proposed list of 27 injury indicators.

Indicators related to motorized vehicle

collisions, mortality rates and the number

of children and youth hospitalized due to

each injury type ranked highest in terms of

usefulness and ability to prompt action.

These were followed by community injury

prevention training and response systems,

violent and inflicted injury, burns and

falls, and suicide although some were

rated somewhat lower in terms of their

ability to prompt action.

Discussion

This modified-Delphi approach represents

the first step in the indicator development

process that resulted in a final proposed set

of 27 First Nations and Inuit child and youth

injury-related indicators that can be used to

inform injury prevention in Canada’s indi-

genous peoples. While there was some

variation in the degree to which experts

rated the usefulness and likelihood to

prompt action of each indicator, there was

general consistency and agreement. The

high scores given to the injury indicators

suggest that they capture the needs of those

working to prevent injuries among First

Nations and Inuit children and youth.

While the indicators were developed to

apply to First Nations and Inuit children

and youth, some indicators are applicable

to any children and youth living in rural or

remote communities, and others apply to

all children and youth.

Strengths and limitations

There are some limitations to this work,

which are important to highlight here.

First, there is a paucity of published

literature related to indigenous child and

youth injury prevention to inform the

decision-making around the indicator

selection.

Second, the modified-Delphi process tech-

nique used is subjective and based upon

participant expertise and experience. While

efforts to be objective in generating and

prioritizing indicators were made within

the process, the results depend upon the

opinions of the participating experts.

Participants were advised of the criteria

for indicator validity, but it is not known

how much that influenced their choice of

indicators. It is possible that the results

would be different had a different group of

experts participated. However, the experts

chosen were those deemed most relevant to

the process because they were knowledge-

able about the field and the best represen-

tatives of their agencies and constituents.

A further limitation is the current and

continuing lack of the data necessary to

populate the indicators. Some indicators

had no data available, and may not have in

the foreseeable future. However, data for

many of the indicators are available from

the First Nations Regional Longitudinal

Health Survey, and some communities

(e.g. 10 bands of the Secwepemc Nation

in British Columbia) collect health and

injury data that can populate the indicators.

In addition, we anticipate that, with time,

more communities will gather their own

data and information of local interest and

relevance to child and youth injury preven-

tion. This approach is consistent with the

OCAPTM principles.15

TABLE 2 (continued)
Ratings of usefulness and ability to prompt action of First Nations and Inuit child and youth injury indicators

Indicator
domain/area

Indicator Usefulness mean
(SD) rating [1-9]

Prompt action mean
(SD) rating [1-9]

Motorized vehicle collisions Rate of motorized vehicle collisions involving children and youth, by type of vehicle
and crash circumstances

8.78 (0.4) 8.00 (1.0)

Number and proportion of seriously injured children and youth occupants who were
unrestrained (not wearing a seatbelt) in a motor vehicle collision

8.67 (0.5) 8.22 (1.4)

Number and proportion of youth who enrolled in and completed driver education
courses—skills for car, snowmobile, boat and ATV drivers

8.22 (0.7) 7.22 (1.0)

Proportion of motor vehicles demonstrating proper use of child vehicle restraints
(car seats) and booster seats by community

8.78 (0.4) 8.33 (1.0)

Age and sex of drivers and occupants involved in motor vehicle crashes by vehicle
type (car, van, truck, ATV, snowmobile) and road user (driver, passenger,
pedestrian, cyclist)

8.33 (0.9) 7.67 (1.4)

Presence of legislation of minimum age to drive an ATV. Number of provinces and
territories with legislation of minimum age to drive an ATV

7.13 (2.2) 6.00 (2.7)

Number and proportion of seriously injured or killed children and youth not wearing
a helmet while riding ATVs, snowmobiles and/or bicycles by community

8.67 (0.5) 8.11 (0.9)

Abbreviations: ATV, all-terrain vehicle; PYLL, potential years of life lost; RHS, First Nations Regional Longitudinal Health Survey; SD, standard deviation.

Note: The dark grey shaded areas represent indicators that received low ratings and were subsequently dropped.
a All members of the expert group were unanimous in their agreement to include PYLL as a useful indicator and did not rate it.
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Conclusion

Using a systematic, interdisciplinary mo-

dified-Delphi method, which involved

direct input and leadership from First

Nations and Inuit experts, this study

resulted in a proposed list of 27 useful

and actionable injury indicators to guide

First Nations and Inuit community injury

prevention initiatives focused on children

and youth.

While several of the indicators are in line

with those developed for non-indigenous

Canadian children and youth,10 differ-

ences do exist. Most important, the cur-

rent indicators are specific to injury

among First Nations and Inuit children

and youth, reflecting local circumstances

and conditions important to injury risk

and prevention in indigenous commu-

nities, some of which are small, rural

and remote. For example, the First

Nations and Inuit indicators included

those that relate to community injury

prevention training and response systems,

animal bites, drowning, hypothermia and

frostbite, which were considered less

important for non-indigenous populations.

Further research and collaboration by the

Working Group with indigenous commu-

nities will demonstrate the utility of the

indicators in furthering injury prevention.

Work will continue to identify the neces-

sary appropriate data and information to

populate the indicators. It is anticipated that

the research team will work with commu-

nities to gather the necessary data and

information to populate the indicators,

including helping develop consistent defini-

tions of causes of injury and injury severity.

Ultimately, indigenous health authorities

and communities can use the information

to plan, implement and evaluate programs

and initiatives to prevent injury among

children and youth, consistent with the

OCAPTM principles underlying research

among Canadian indigenous communities.
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