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EXECUTIVEBUMMARY

In Canadayijuryisthe leading cause of deatland a major cause of hospitalizatiofor children
and youth, aged one to 191t kills an average of90 children ages 14 and undgand
hospitalizes an estimated2000 each yearEvery year, approximately one in every 300
Canadan children, age 14 and under, is hospitalized for a serious infEgyblic Health Agency
of Canada2009). Indeed, d all childhood conditions, injury accounts for the greatest number
of days of hospital care and the highest proportion of dischargeséither long-term care
facilities or home health care (RosenberdRodriguez & Chorba 1990).

The economic burden of injury is also enormous. The direct and indirect costs of injury to
Canadians of all ages weestimated at $92.7 billion in 2004. Thisrepresentsthe third highest
source of direct health care costs to CanadiarBNIARTRISK009).

It was a welcome gesture, then, whemi2004 theCanadian Child & Youth Healtboalition

(CCYHC), formerly thilational Child and Youth Health Cadadin, set outinjury prevention/

traumaasone of four theme areas taestablish Canadian Infant, Child and Youth Health

Indicators.Their C1 Al todderdify €xisting indicators and develop new indicators that will be

used to monitor and evaluate the health of, andthealth services provided to, infants, children,

youth and their familie4 E A A Eto imprdv&ser€ices and, thereby, the health and well

being of infants, children, youth and their familes } . AOET T A1 #EEI A AT A 91 001
2004).

In developing the initiative, CCYHGhowed a clear understanding of howhe development and

validation of indicatorsenablesprogress to be assessed
O4EA AOOOAT O 1 AAE 1 £ ET AEAAOT OO0 AT A OOAT AAC
determine the curent status of health and health care of Canadian infants, children,
youth and their families, conduct comparative analyses to assess performance and o
AOOAAI EOE AAT AEI AOEO &I O OEA 1T DPOEI Al 1 AOAI
(National Child and Youth Healthdalition, 2004)

PURPOSE

The project outlined in this report flowedfromn CCYHE O ET AEA A Olie@uiposE 6f EOE AOE OA

this research project was to develop a set of injury indicators for monitoring and evaluating the

health of (and health services providetb) children, youth and their families in relation to
injury and injury prevention (primary, secondary and tertiary) in Canada.

METHOD

A multi-phase research design, following the methods described by Lindstyal. (2002), was
used to develop a comprehesive set of indicatorghat meet evidencebased criteriaare
useful andwill prompt action. The stages of thisnodified Delphi processncluded soliciting
expert opinion,conducting an extensiveliterature review, assemblingan expert panel meeting
and administeringan online survey.

8 Measuring Injury Matters: Injury Indicators for Children and Youth in Cangdéol. 1



The Canadian Injury Indicators Development Team brought ttiger injury researchers,
policymakers and practitioners to devedp a list of indicators in theareasof:

e Overall Health Services Implications
e Motor Vehicle Injury

e Sports,Recreation and Leisure Injury
e Violerce

e Trauma Care, Quality and Outcomes

Each ndicator wasrated by 12 Canadian and Internationahjury experts and stakeholdersn
itsusefulnessandactionability (ability to prompt action) to reduce injuryamongCanadian
children and youth.

RESULTS
Fromaninitial list of 51 indicators, a refineget of 34 indicators was establishedndicators
were grouped intothree categories:Policy Indicators,Riskindicators andCQutcome Indicators.

Indicators relatedto motor vehicle injury were ratal as mostusefuland most able toprompt
action. Injury mortality rate and injury hospitalization rate were also ranked highly in both
usefulness and ability to prompt action. Policy, violence, sport & recreation, anduinza
indicatorswere all rated higher for usefulness, but somewhat lower for ability to prompt
action.

Bangdiwalaet al. (1985) provide an explanation of why national injury indicators for motor

OAEEAT A 1T AAOPAT OO0 AOA EI Dindréidk brugymadystakici®ih OEI AOA OOEI EO
providing a clearer picture of the nature and extent of the road accident problem in a country

ET T OAAO O1 #&ZAAEI EOAOA OEA DPIATTEIC T £ ADDPOI DPOEAOA Al

Sim and Mackie (2002) also provide areasanm flefining accurate indicators:

O0OATI EA EAAI OE OUOOAI O AAOI OO OEA x1 01 A AOA AAEITC
health gain. Defining accurate indicators has become a major area of work for academics

AT A POl AAOOET 1T Al 08 8' A0 Geksing thodifdctveness F EAAOT OO OEGCEOD
[national and] local healthcare systems may be judged using such indicators. Perhaps

more importantly, financial resources may flevor be withhele on the basis of such

indicatorso

CONCLUSION

This project, using aystematic approach to defie injury indicators, is a step forward in the
understanding and prevention of injuryamong Canadian children and youtfihe modified
Delphi process was effective in establishing a set of indicators thatl be helpful in furthering
important aspects of injury prevention among Canadian children and youth.

The resultsof this study suggest thatthe use of themodified Delphi methodwas successful in
generating a set of 3duseful and actionable child and youth injury indicatons CanadaFurther
research will demonstrate the utility of the indicators in furthering injury prevention research,
policy and practice.

Canadian Injury Indicators Development Team: Children and YoutB



HOw TOUSE THISREPORT

Measuring Injury Matteris intended to be a practical resource for
injury prevention professiorals and practitioners, policymakers
and nongovernmental organizations with an interest or mandate
in injury prevention programming.

Icons Used in This Report

LEARN MORHiis icon is

used to point to additional It aims to promote a common set of child and youth injury
sources of information indicators to be used across Canada. This allows comparisans t
online. be easily made between all communities, regions or jurisdictions

in Canada. It also encourages systematic injury surveillance and
monitoring, allowing community practiioners, in particular, to
think about the data and information they gather in their
communities,effectively monitor the injury prevention systensin
place and develop local initiatives based on what they learn. The
indicators carthen be used to monitor the effectiveness of these
newly-establishedinitiatives.

NOTE: This icon provides

further explanation of a

term used in the document.

These terms will appear in
in the main text.

MEASURINANJURYMATTERE VOL 1
Thisdocument is dividednto five sections:

1. Introduction z Coversthe basicdroadly defining
indicatorsand why they matter, and introducesthe
reader to the team who developedhis set of injury
indicators.
2. Situation Analysisz Explainsth @0 T £ OEA 1T AQET
regard toinjury and injury indicators, detailing the burden
of injury to children and youth in Canada, the need for
injury indicators, what other countrieshave done to
addresstheneedx EAO # AT AAAGO AmbDOIl AAE |
what data sources are available
3. Methods z Describes the process used to define this set
of injury indicators.
4. Resultsz Ouitlines the 34 injury indicators resulting from
the process and their ratings for usefulness and ability to
prompt action.
5. Discussion and &ture Directionsz Provides a glance into
the future of injury prevention in Canada, including the
next steps for the Canadian Injury Indicators Team.

MEASURINANJURYMATTERE VOL 2
The second volume of Measuring Injury Matters can be found on
the mini-disc attached to the cover of this report. This volume

10 Measuring Injury Matters: Injury Indicators for Children and Youth in Cangd#ol. 1



AT 1T OAET O l6dcéor SpAchidatddratdeswhich clearly define and specify all 34
injury indicators. The goal is that these tables will enable injury prevention professionals and
practitioners, policymakers and nogovernmental organizations with an interest or mandate

in injury prevention programming to understand the indicators and apply them in a consistent
manner.

Volume Z2also includes speciallndicators in Actiorsections. These sections showcase réié
examples fromCanada that demonstrate hovindicators have been used to support the
implementation of injury prevention policies and practices.

COoNCLUSION

In short, this document allows you to take inasmuctto AO 1 EOOT A AAOAEI AO Ui O xEOE
AT T Pl AGAT U TAx OI OEA EAAA 1T &£ OOEITC ETAEAAOI OOh AACEI]
only interested in the indicators themselves, skip straight tdolume 2

Canadian Injury Indicators Development Team: Children and Youthl



1.INTRODUCTION

It is difficult to fix what you do not fully understand. Such is the present state of injury
prevention in Canada. Gaps in data codllection, analysis and reporting make it difficult to
accurately assess thampact of injury in the lives of Canadian childremayouth.
Consequently, it is difficult to implement programs and policies that could reduce the
incidence and impact of such injuries.

TRA # AT AAEAT )T EOOU ) 1 AEAA Glegiddwasl h édressiiyil AT O 4 AAI
these gaps by developing set ofnational injury indicatordor Canadiarchildren and youth
which reflect and monitor identified prevention priorities.

Measuring Injuryatters fully definesand specifesthe 34 developed indictors, enabling

practitioners to begin clearly documering, analyang and reporting on injury data. The

ultimate payoff will be aclear understandngof OEA AOOAAT 1T £ ET EOOU &£ O O
and youth, and an indication of where to devote resources to injury prevention

WHAT IS AN INDICATGR

Indicators ae extremely important forms of measurement that can be used fomder-
standinghow a system works, for monitoring how a systens performing and for
accountability (Pencheon, 2008).
4AEAR &£ O AgAi PI Ah OEAThe&dAOCAO 11 A
Andicators are succinct [T, engine temperature allowing driversto closely
0122k k(=i faksie =ilpgl fe) | monitor the measurements and quickly and easily view any
: changes. The gauges algvompt action. A gas gauge teetering
describeas much about toward empty, for example,should prompt a stop at the pumps.
sLSV el sl slekssllal ST A speedometer needd approaching 70km/h in a 50 km/h zone
as few points as should prompt a foot to come down on the brake pedal.
sloisslallcn g loeiiopsi 0zl 1 OAO OEiI Ah OEA ET AEAAOI OO Al OF AOE]
e e L T T | A A x s Py
usunderstanda system, I OAOAT 1T EAAI OE8 ! OAIi PAOAOOOA CAOC.

: : previously might indicate aprob AT x EQOE OEA AAO80O OA
compare it and Improve tank that begins emptying faster thamormal might suggest a
EO80 fuel leak or perhaps an overdue turap.

Injury indicators work much in the same way. In the short term,
SEWCECIEEOEE 5 Ay EAT D 0O Al OxAO NOAODEAIOA | EEA
001 xEAO A @0 AjurgrdlatedinaitersiEnEaL£A OAT O
community.

In the long term,establishedindicators can be trackedo create a picture of how injury data
within a community change over time and teompare this picture with picturesn other

12 Measuring Injury Matters: Injury Indicators for Children and Youth in Cangd#ol. 1



communities.Injury indicators help us determine the burden of injury in our communiand
whether or not existing programs and policies are working to improve this situation

THETEAM

TheCanadiarinjury IndicatorsDevelopment Team a multidisciginary group of researchers
and practitioners from five provincesyas formed in 2006 with funding fronthe BC Child and
Youth Health Research NetworkG@YHRN8&tandthe Canadian Institutes of Health Research
(CIHR to develop a set of national injury indators for Canadian children and youth
which reflect and monitor identified prevention priorities.

The team also aimetb:

1) Establish national and international linkagee inform the indicator domains of:
e Overall Health Services Implications
e Motor Vehicle Injury
e Sport, Recreation and Leisure Injury
e Violence
¢ Trauma Care, Quality and Outcomes
2) Build research capacity by mentoring junior researchensvolving a new investigator;
involving research trainees; involvinmjury prevention community agencies and
practitioners in aspects of indicator development and validatioand involving
seasoned researchers, new to injury research, from other related disciplines.

The team wasformed to reflect the knowledge and expernce of itsmembers and to create
a productive and supportive network for successful collaboratiomeam members were
selected based on experience in child and youth injugsearch and practicerelated relevant
research,as well asan indication on the @rt of eachmember that trey were able to fully
commit the time necessary to successfully complete this project. Further, every effort was
made to ensure that thespecific qualifications/expertise/experiencef each member
combined to meet the multidiscipinary requirements of the project. Finally, team members
were selected with a view to building future capacity by matching experienced researchers
with newer investigators in a collaborative mentorship modeFor a full list of team members
and affiliations, see Appendix A

Canadian Injury Indicators Development Team: Children and Youtth3



2. S TUATIONANALYSIS

BURDEN OBNJURY TACHILDREN ANCYOUTH IN
’ OECDstands for Ca
Organization for Economic NADA

- .
CoOperation and Injury is the number one cause of hospitalization and death
Development. Established  among Canadins aged one to 44 years (Health Canada, 1999).
in 1961, this organization  Indeed, each year Canadians spehilions on the cost of injury. In

has a membership of 30 2004, the direct costs of injury were $7.2 billion; indirect costs of
countries and promotes injury were $8.97 billion (SMARTRISK, 2009).
economicand social

welfare by providing a Injuries kill more chdren and young adults than all diseases

forum for govemnments to  combined (CIHR, 206). Injuries are responsible for almost 15% of

compare experiences, hospitalizations of children and youth ages 19 and under. Each

discuss shared problems ~ Year, injury kills an average ofé children aged 14 and under, and

and seek solutions. hospitalizesapproximately 2,000 (Public Health Agency of
Canadaz009).

To view a full version of National consultations on injury research have consistently

the reportReaching for  highlighted the need for ongoing surveillance and support of
the Topby# A1 AAAG evidencebased practice Most recently, Dr. K. Kellieditch,
Advisor on Healthy Chidre  # AT A A AigoiGon HeAltBy Children & Youth, reported that

and Youth, visit Health Canada ranks a shocking 22nd out of 2% CLcountries when it
# AT AAABO ET | comestopreventable childhood injuries and deaths (Leitch,
http://www.hcsc.gc.ca 2007).

In her 2007 report entitledReaching for the Tqr. Lietch
indicates the needor a National Injury Prevention Strategy that
will;

e %OOAAI EOE A T EOOEIT OOAOAI AT O =&
and achieving international preeminence in childhood
injuries by striving to have no Canadian child oruytb die
of a preventable injury
e Establish aframework to determine where and how to
most effectively focusinjury prevention efforts
e Establish indicators, benchmarks and targets to measure
progress toward the achievement of the strategic
mission over a fiveyear timeframe

QURRENTSTATUSOFINJURYINDICATORS

Prior to thework of the Canadian Injury Indicat@Development

14 Measuring Injury Matters: Injury Indicators for Children and Youth in Cangd#ol. 1
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Team, therehas beemno common set ofvalidated injury indicators in usacrossCanadaThe
Canadian Institute for Health Information (CIHI) developed indicators fprimary health care
and released areport in 2006-he specificationdor injury indicatorsthat follow in this report
replicate the format used by CIHI so that there is consistenayhow healthindicatorsand
injury indicatorsin Canadare specified

Thisproject drew upon prior injury/health indicator work from other counties including, but
not limited to:

¢ Australian National Health Friority Area(NHPA)Technical Review (Harrison and
Steenkamp, 2002)

e Developing Valid Injury Outcome Indicators: A repddr the New Zealand Injury
Prevention Strategy (CryerLangley & Stephensor004)

¢ European Child Safety Alliance Child Safety Report Card (MacKay and Vincenten,
2007)

e Child Health Indicators of Life and Development (CHILD) project of the Eurape
Community Health Monitoring Programme (Righy<ohler, Blairet al, 2003)

e Development of Environment and Health Indicators for European Union Countries
(Farchj Moalino, Rossiet al,, 2006)

e U.S. Centre for Disease Control State Injury Indicators Rep@ritre for Disease
Contral, 2001)

The indicators developed in this Canadian project are well aligned with the indicators in the
Australian NHPA Technical Reviefdoth sets use mortality and hospital separatiorrste as
indicators, and both have indicatorselated to access to trauma carén addition, the NHPA
Technical Review contains one indicator related to injury prevention poli@dumber of
States and Territories requiring separation of domestic pools from housg#arrison and
Steenkamp, 2002)The Caadian list of indicators includes eight policselated indicators.

The European Child Safety Alliance published a Child Safety Report Card in 2007 in which they
use deaths due to each type of injury as injury indicat¢ddacKay and Vincenten, 2007y hey

have also developed a way to assess European countries on their adoption, implementation
and enforcement of national level, evighceinformed, policy measuresA similar assessment
strategyis usedin the specifications of several of the palicy andaolence indicators in the

newly developed Canadian list.

CANADIANCHILD & YOUTHHEALTHCOALITIONINITIATIVE

This project began with theCanadian Child & Youth Health Coalitin@CYHQ launchof the
Indicator Program in 2004With the ultimate goalof improving child heath in Caada, the
objectives of thisinitiative were to identify existing indicators ando develop newonesthat
could be used to monitor and evaluate the health of and health services provided to infants,
children, youth and their famiks(Canadian Child and Youth Health Coalition, 2009r more
information on the program, see AppendiB.

Canadian Injury Indicators Development Team: Children and Youtth5



Primary, secondary
and tertiary

prevention: Primary
preventionincludes actions
taken to avoid disease or
injury; secondary
prevention seeks to
minimize the severity of
diseases or injuries that
occur (that cannot be
prevented); and tertiary
prevention involves efforts
following incidents of
disease or injury that s&e
to optimize the outcomes,
regardless of severity.

For more information on
the National Trauma

Registryor to request

data, visit
http://www.cihi.ca/ntr.

Six expert panels were formed, includingne focused oninjury
Prevention/TraumaT his panel conducted a literature resiv and
international scan for existing injury indicators as well as their
validation.

This panel noted that national injury prevention priorities,
including } must be
determined and that proposed injury indicatorto be developed
and validated should reflect these priorities.

With a focus on motor vehicle occupant injury, two key
recommendations were made:

1. To develop and validate motor vehicle occupant inpar
mortality indicators for children, including urban/rurand
First Nations/Inuit status:

a) Improve and standardize occpant restraint data
collection
b) Improve the capture and coding of FirsNations and
Inuit status data
c) Improve accuracy of death certifiste completion
2. To use the model for futwe injury indicator development

In terms ofindicators reflecting tertiary prevention and health
system performance, pediatricrauma centre quality indicators
were identified as an existing and promising initiative

AVAILABLEDATASOURCES

Because indicators require datato make them useful, it is
important to include an assessment of available data sources ina
situation analysis. Somégypes of data are easy to obtain, while
others prove quite difficult to access.

Also problematic is the issue that datare often a few years
behind: for example, the most recent year of data available
through Statistics Candamay be two or three years older than
the current year. Also, due to privacy issues, datare not reported
for very small numbers (usually less thdive).

INDICATOREJSINGM ORTALITYDATA

The centraVital Statistics Registryn each province and
territory provides data from death registrations t&tatistics
Canada

National death datasetsnayalso be collected through#t ) () 6 O
National Trauma RegistryNTR)as plans are underway to
ET AT OPT OAOA AAOA AEOTiI OEA #EEAE #1 (

AAGAT T PIATO 1T &£ A 1T AGBEIMbrdl AT OT 1T AOGB ¢
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information on participating facilities and provik A0 &£l O . 4280
Comprehensive Data SECDS) see AppendiC.

INDICATOREJSINGHOSPITALIZATIORNATA

Hospital £parations data, which measurehe number of in-
patients who leave hospital through discharge or deatlare
contained in theDischarge Abstract Databag®AD)and are
provided byQHI and analyzed by Health Canada. Classification of
hospital dischargedata usingl C310CAhas been implemented
gradually beginning in fiscal year 20@P.

Since a small proportion of the records sent to CIHI are not
subject to verification for inclusion ofexternal causes of morbidity
(V-Y codes), previously coded &ésCodesinICD9, the discharge
data should be considered a minimum estimate of the numbef o
hospitalizations for treatment of injuriesHospital discharge
data are presentedby fiscal yearge.g. April 1, 200dMarch 3,
2002).

ICD10CAis the
Canadian revision of |€1D
(International Statistical
Classification of Diseases
and Health Related
Problems Tenth Revision),
an international core
classdiication of diseases,
injuries and causes of
death. The ICD is publishe:
by the World Health
Organization and designed
to promote international
comparability in the
collection, processing,
classification and
presentation of the
statistics.

E-Codestands for
External Cause of Injury
used in version 9 of the
International Classification
of Diseases (IGD)to
describe external causes o
injury and deathlCDB10 has
replaced ECodes with VO1
Y98 codes.
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3.METHODS

STUuDYDESIGN

The Canadian Injury Indicators Development Team employed altiphase research design,
following the methods described by Lindsagt al.(2002),to develop a comprehensive set of
child and youth injuryindicators. Thismethodology, initially used to develop quality indicators
for emergencydepartments, was comprised ofseveral stages including expert opinion, a
literature review, an expert panelmeeting andan online surveyFor a full timeline of the
injury indicators project, see Appendix D.

PHASEI: DEFININGRITERIA ANESTABLISHIN®OMAINS

The first task was to build consensus around the criteria to be used in the selection of injury
indicators. Five domains were established to group indicator§hese domains were based
upon the burden of injury (including the incidereeand severity of the injuriesand the
collective expertise of the research teanDomains selected were:

¢ Health Serwcesimplications

¢  Motor VehicleInjury

e Sport, Recreationand Leisure Injury
e Violence

e TraumaCare, Quality and Outcomes

Two additional domainsindicators that spanO Il DomaingandO / O Pofiadb indicators
(those that do nat fall within the five domains) were added later in the indicator development
process.

Criteria for indicator selection were established during a fate-face meeting of the research
team who agreed to use those proposed by Riglat al. (2003). See Table below.

Evidencebased, underpinned by research

Significant burden to society, the family and the individual
Representative of significant population groups

Data availability

Topic amenable tceeffective action

Understandable to broad audience

O O O O o o o

Regularity and repeatability to enable trend analysis
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The Canadian Injury Indicators Development Team also agreed that each indicator on the long
list should have specific characteristiatescribed by Rigbyet al.(2003). Se Table Zbelow.

Defined (based on group definition)
Valid/Reliable/Repeatable
Consistent

Sensitive

O O O o o

Feasible

PHASEIl: LTERATURREVIEW

The team conducted aeview of relevant literature to reveal previously established child and
youth injury indicators that were evidencéased, had been validated dnad beenused
successfullyelsewhere.Databases searched includededline, Ovid, Transport, TRIS,
SPORTBcus, CINAHL, Embase, Pshab, HealthSTARnd HAPI from 1985 to 2006.

In addition, all team members and international experts were contacted to find further
relevant reports and data sourcesStudies and reports were selected that listed injury
indicators and/or commented on indicator validityin total, 37 studies were selected and
summarized in an Injury Indicator Literature Review Summary Tafdee Appendix [E

PHASEII: SELECTION OF EXISTINNBICATORS AND CRHAN OF NEW ONEEXPERT

PANEL MEETING

The selection of relevant existing indicators and the creation of new ones were undertaken by
a panel of35national and internationalinjury experts.Panel members were invitdto an

Injury Indicators Day, held in Alliston, Ontaribased ontheir recognized expertise in injury
indicators, injury data angbr injury prevention.Regional representation was also ensured and
participants from First Nations, Inuit and government ognizations were included.

Expert panel members were divided into small group discussion tables according to their
expertise or interest in a particular injury domaifcach group came to consensus in order to
recommend between five andLOindicators in their specific domain.

In total, 5lindicators were proposed:

e 5 IndicatorsSpanning Across All Domains

e 8 Overall Health Service Implications Indicators
e 18Motor Vehicle Injury Indicators

¢ 5Sport, Recreation and Leisurkjury Indicators
e 7 Trauma Care, Quality and Outcomé&wdicators
¢ 8 Violencelndicators

Canadian Injury Indicators Development Team: Children and Youtt9



Modified Delphi

Processis an empirically
validated expert
consultation process used
to identify agreement
among a group of experts
who areoften
geographically separated.
Experts complete a series
of written surveys; though
there are variations on the
technique, it usually
involves asking experts to
rate items on a Likert scale
(1z9). Typically there is a
series of 23 rounds that
build on pevious results.
Responses are collated an
respondents are sent their
response and the response

of thegroup as awhole
(CIHI, 2006).

PHASEIV:

Following the expert panel meeting, participants were asked to
evaluate the list of 51ndicators according to 22 criteria arising
from the literature review. Cryer Langley, Jarvist al., (2005 and
the Child Health Indicators of Life and Development (CHILD)
Project Rigbyet al, 2003 provided the evaluation criteria.

All participants as well as six external collaboratorsa total of 41
peoplez were sent a questionnaire stratified by domain.
Participants and collaborators were asked to indicate whether or
not each indicator met each specific criterion.

A total of 16 participants ad collaborators responded to the
questionnaireza 3%0OA 0BT T OA OAOA8 O0O9A0O6
established for each indicator, and indicators were retained if the

o1 0.

OABGEIT 1T &£ OBUAOGSE O1 O6116 xAO &£ 60 OIi

or exclusion of indicabrs was determined through discussion and
consensus by the research team members. Twertix indicators
in six domains were established.

The final step of Phase IV was a fatmeface research team

i AAGET ¢ O AEOAOOO OEA LOmwaAASd
members determined that, while there were none generated
earlier in the process, policy indicators were necessary in order to
be able to measure the impact of legislation and policy on the
burden of injury to children and youth. As a result, eighblicy
indicators were added to the 26 highlyanked injury indicators.

PHASEV: SPECIFICATION ONDICATORS

Each indicator washen fully defined and specified. A search of
the related greyarea literature resulted inthe identification of
three technical reports that specifiednjuryindicators.

An evaluation and comparison of these documents, from Australia
(Harrison and Steenkam2002), New Zealand Cryer, Langley &
Stephenson 2004), andEurope (Carroquing MacKay, Ramireet

al,, 2005) together with the PanCanadian Primary Health Care
Indicators Report (Canadian Institutedr Health Information,

2006) guided the specification of injury indicators for Canadian
children and youth.

A standardspecification templatewas creded using
specifications included in at least two of the four dosuents cited
above (see Table 3). The specification format choseas
developed to be similar to theCIHIdocument. Please note,
however, that the indicator specification tables included in
Volume 2 of this reportwill not match the specifications depicted
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in Table 3 exactlyRather, those presented heréhave been modifiedfor ease of reading

Indicator Definition

Definition of Relevant Terms

Justifications for this Indicator

Operational Definition of a Case

Method of Calculation

Numerator

Denominator

DataSources, Aailability andQuality/YearsRepresented

Units of Measurement

Guide for Use

Scope of hdicator

Specifications ofData Needed

Limitations

How to Use this hdicator

Indicators specification was completed by the research team. Once the 34 indicators were
fully specified, the core research team met in person to discuss, revise and refine the
indicators and their specifications. Indicators were then classifiedRslicy IndicatorsRisk
Indicatorsand Outcome Indicators

1) Policylndicatorscapture dataregardingdgislation and policies currently in place.
More wark is needed to develop a score or index which reflects the degree to which
best practice is reflected within legislation and policysraduated Driver Licensing or
helmet laws and the degree to which theyeflect best practice are examples of policy
indicators.

2) Risklndicatorscapture data regarding the use or noase of protective equipment.
Child restraint use, seatbelt use, bicycle helmet use and measurable aspects of
playground safety such as surfacgerformance are all examples of risk indicators.

3) Outcomelndicatorscapture the sequelae of injuriesThe number of children and
youth who die or who are injured and the causes of those injuries give us a picture of
the burden of injury in Canadavortality rate and hospital separations rate (with
specific injuries as the cause of death or hospitalization) are examples of outcome
indicators.

Canadian Injury Indicators Development Team: Children and Yout@1



PHASEVI:MODIFIEDDELPHIIl - BROADER INPUT

A further phase within the modifiedDelphi Process was used teolicit opinions and

evaluation of the indicators from a broader group of injury prevention researchers,
policymakers and practitioners. A survey was sent to the distribution lists of five major injury
prevention organizations in Canada

¢ Canadian Collabating Centres for Injury Prevention and Contr¢CCCIPC)
e ThinkFirst Canada

e Safe Communitieanada

e Safe Kids Canada

e Injury Prevention Aross the LifeSpan(IPALS)

Definitions for each indicator and arikto the specification details were provided.
Responeents were asked to rate each indicator based on perceivagefulnesand ability to
prompt actionto reduce injuries among Canadian children and youth.

The survey used a nirpoint, Likert-type scale with a low of one (not useful, not actionable)
to a high of nine (very useful, very actionable) to elicit the ratings from respondents; 132
individuals responded to the survey. For each domain, indicators were ranked fnomst
useful/most actionablénine points) toleast useful/least actionab{@ne point) based on the
average score from all survey responses. Results were graphed for each indicator in each
domain.
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4. RESULTS

The 34injuryindicators, grouped bydomain, and their rankings are listed in Table 4in every
case, each indicator ranked higher farsefulnesghan foractionability. The mean rating for
indicator usefulness anged between 5.99 D= 2.0)and7.93 SD= 1.5)The mean ratings for
indicator actionability rangedbetween 5.26 ED= 2.2)and 7.62 SD= 1.6).

In general, indicators related tanctor vehicle injury andoverall hjury indicators ranked the
highest for both usefulness andikelihood to prompt action. Violenceindicators, pediatric
trauma system indicators and policy indicators ranked lowertgrms of usefulness and their
ability to prompt action.Indicatorswhich ranked highest on likelihood to prompt action were
those related to motor vehicle injury Indicators related to injury mortality rate, diagnosis
specific hospitalseparations rate, hospital admission severity and violent crime rate ranked
high in bath usefulness and likelihood to prompt action.

Grouping Indicator name Average Rating (SD)
Usefulness| Actionability
Indicators 1. Mortality Rate 7.75 (1.6) 7.33 (2))
Spanning 2. Potential Years of Life Lost 6.43 (2.1) 5.99 (2.3)
AcrossAll
Domains 3. Hospital Separations Rate 6.95 (1.8) 6.46 (22)
Overall Health 4. DiagnosisSpecific Hospital 7.37(17) 6.96 (2.0
Service Separations
Implications 5. Hospital Admission Injury 7.40 (1.5) 7.01 (B
Indicators Severity 1
6. Hospital Admissior Injury 7.05 (17) 6.61 (18)
Severity 2
7. Length of Stay in Hospital 6.42 (18) 5.85 (2.1)
Motor Vehicle 8. Cost of Motor Vehicle 7.28 (19) 6.97 (2.1)
Injury Indicators Injuries
9. Crash Rate 7.45 (1.7) 7.01(1.9)
10. Intersection Crash Rate 6.82 (1.9) 6.32 (2.0)
11. Rural Roadways 7.10 (1.9 6.58 (1.9)
12. Drunk Driving 7.85 (15 7.62 (1.6)
13. Speed 7.55 (15) 7.22 (1.7)
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Motor Vehicle 14. Young Drivers 7.72 (1.5) 7.47 (16)

|njU_W 15. Graduated Driver Licensing 7.13 (B) 6.68 (21)
Indicators,
Continued 16. Child Restraints 7.64 (1.7) 7.31 (1.8
17. Unrestrained Injuries 7.93 (1.5) 7.52 (18)
18. Child Restraint Laws 7.02 (1.8) 6.67 (2.0
Sport, 19. Bicycle Helmet Laws 7.15 (B) 6.63 (2.0
Recreation and | 0. cost of Sport Recreation 6.90 (1.7) 6.23 (2.0)
Leisure Injury and Leisurenjuries
Indicators 21. Percentage of Sport Specifit  6.83 (19) 6.22 (2.1)
Injuries (Participation
Rates)
22. Requirements that 6.68 (1.9) 6.22 (20
PlaygroundsMeet CSA
Standards
23. Legislation Requiring Podl 6.58 (2.0 5.98 2.3
Fencing
Other Policy 24. Window Guard ByLaw 6.15 (2.0) 5.66 (23)
Indicators 25. Provincial Standards for Hoff ~ 6.45 (19) 5.96 (22)
Water Tap Temperature
Violence 26. Violent Crime Rate 7.38 (1.6) 6.57 (2.1)
Indicators 27. Abusive Head TraumaRate|  7.12 (B) 6.34 (2.0)
28. Suicide Prevention 6.60 (22 6.13 (2.3)
29. Anti-Violence/AntiBullying 6.87 (1.9) 6.22 (20
Policies
Trauma Care, 30. Access to Pediatric Trauma 6.50 (2 5.89 (2.3)
Qual |ty and Centre (PTC)
Outcomes 31. Appropriate Use of Pediatrig 5.99 (2.0) 5.26 (23
Indicators Trauma Centre (PTC)
32. Quality of Trauma System 6.59 (2.2 5.88 (2.3)
33. Pre-hospital Transport Time 6.64 (20 6.07 (2.2)
34. Presence of &Coordinated 6.55 (2] 5.88 (2.3)

Pediatric Trauma System
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5. DISCUSSIO® FUTUREDIRECTIONS

This modifiedDelphi approach resulted in aeb of 34 child and youth injuryndicators which
can be used for injury surweillance in Canada. Experts ranttede indicators as likely to be
useful in child and youth injury prevention and also likely to prompt a¢ctaeduce injuries
While some variation in the degree to which experts rated thesefulnessand likelihood to
prompt actionof each indicator &ists, there was general consistency and agreement. With
the exception of Trauma Care, Quality and Outcome Indicators, and Other Policy Injury
Indicators, the experts rated the indicators as highly
usefuland likely toprompt action.

O$AEET ET C AAA(
The somewhat lowerratings attributed to Trauma Care, . ‘
Quality and Outcome Indicators, and Other Policy Injury has become a major aréa o
Indicatorsmay be due to a lack of familiarity on the part work for academics and

of the respondents with these indicators. ) O i /EA O o E i T A ‘I O 83

This project, using a systematic approach to defining indicators right IS essential

injury ndicators, is a step forward in the understanding A ® A
and prevention of injuryamong Canadian children and OEI A A OE A A A

youth. health care systems may be

judged using such indicators.

systemaitic, interdisciplinary method, and involved many Perhaps more importanﬂy’
Canadian injury prevention experts, asell as

international expert input and guidance. Criteria for financial resources may f|0\7i/

This study generated a list of indicators using a

indicator selection and developmentand the utilization

of a previously tested and published process were used or be withheld a the basis

(Rigby et al, 2003 and Lindsay et a12003. Feedback 1 £ O CN)A E E T A E A A
from experts and stakehatler organizations from across
Canada suggests that these injury indicators are likely to Sim and Mackie. 2002

be usefuland toprompt actionin the prevention of child
and youth injury.

The process however,is not without limitations. Although the indicators were fully defined

and specified, not all of the suggested or required data and/or information are available in

Canada at this timeFurther, the indicators lack formal validation, which may prove difficult

AOA O1 OEAA 1GGA AAD A3 OO 1 AThis dozé&rtnasteed raidgetl lyDAOE O1 1 8
previous authors, who have advocated for processes similar to the one employed in this

study. Future research will demonstrate the utility of the indicators to monitor and further

injury prevention research, policy and practice.
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TheAssembly of First
Nationsis the national
representative
organization of the First
Nations of Canada. It aims
to protect rights, treaty
obligations, ceremonies
and claims.

Inuit Tapiriit
Kanatamiis the national
Inuit organization in
Canada, representing
Nunatsiavut (Labrador),
Nunavik (northem
Quebec), Nunavut and the
Northwest Territories
Inuvliat Settlement Region.

TheFirst Nations
Regional Longitudinal
Health Survey (RHS}¥
the only First Nations
governed national health
survey in Canada. The
longitudinal survey collects
information based on both
Western and traditional
understandings of health
and weltbeing.

Pauktuutit Inuit

Women of Canadas
the national voice of Inuit
women in Canada. Itworks
to ensure their input on
national issues of concemn
to Aboriginal Peoples, and
to increase their
participation in federal
policies and programs.

PARALLEUNJURYINDICATOBDEVELOPMENT FOR
FRSTNATIONS ANDNUITCHILDREN ANLYOUTH

During the fall of 2006, the Canadian Injury Inditors Team was
invited by the Frst Nations and Inuit Health Branch (FNIHB)
Health Canaddo begin a process of develping injury indicators
for First Nations and Inuit children and youttThe team was
pleased to do this as it made it possible to address two of the
recommendations made byhe Canadian Child & Youth Health
Coalition(CCYHYn regards to indicatos:

1. Develop and validate motor vehicle occupant injury mortality
indicators for children, including urban/rurathildren and
children with First Nations/Inuit status

2. Improve the capture and coding of FitdNations and Inuit
status data

On April 30 and May 1, 20Q7articipants were invited fromthe
Assembly of First Nationd AFN), Inuit Tapiriit Kanatami(ITK),
FNIHB First Nations Regional Longitudinal Health SurvefRHS),
RCMP, Indian and Northern AffailGanada SMARTRISKhe Plan
it Safe Child and Youth Injury Prevention Centrgatenies
Research and Management ServiceStatistics Canada,
Nunatsiavut Department of Health and Social Developmenand
Pauktuutit Inuit Women of Canaddo take part in amodified
Delphi process similar to thegrocess usednthe original
indicators project.

Of an original list of 62 indicator27have been identified as most
reflective of the injury issues facing children and youth within First
Nations and Inuit communitiesThis parallel process continues

and is at the sage of specifying the indicatorsA report titled
Developing Injury Prevention Indicators for First Nations Chilgiren
Youth in Canada available atwvw.injuryresearch.bc.caPikeet

al., 20D0). An Inuit indicators report will also become available
soon.
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APPENDICES

APPENDIXA Z CANADIANINJURYINDICATORPEVELOPMENTEAM:.
CHILDREN ANLYOUTH

NAME

POSITION

INSTITUTION

ROLE/EXPERTIS

Principal Applicants

lan Pike Director BC InjuryResearch and -  Injury surveillance
Vancouver, BC Prevention Unit - Injury prevention
- Intentional injury
- Social determinants of
Assistant Department of health
Professor Pediatrics, Faculty of
Medicine, University of
British Columbia
Alison Macpherson Asgciate Schoolof Kinesiology - Epidemiology
Toronto, ON Professor and Health, York - (Child injury prevention
University - Health services
CoApplicants
Ronald Barr Director Centre for Community - Pediatric health
Vancouver, BC Child Health Research - Intentional injury
- Shaken baby
syndrome
Professor Department of
Pediatrics, Faculty of
Medicine, University of
British Columbia
Lynne Warda Medical IMPACT, Manitoba - Childhood injuries
Winnipeg, MB Director Institute of Child Health
Research
Shelina Babul Sports Injury  BC Injury Research and -  Sport, recreation and
Vancouver, BC Specialist Prevention Unit leisure injuries
Morad Hameed Assistant Department of Surgery -  Trauma surgery
Vancouver, BC Professor Faculty of Medicine, UBC -  QCitical care medicine

Shock resuscitation
Socialdeterminants of
health
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Edi Desapriya

Research

BC Injury Research and

Road safety and

Vancouver, BC Associate Prevention Unit motor vehicle injury
prevention
Parminder Raina Associate Clinical Epidemiology Epidemiology
Hamilton, ON Professor and Biostatistics Biostatistics
McMaster University Injury surveillance
Injury prevention
Colin Macarthur Associate Dept. Health Policy, Health services
Toronto, ON Professor Management & delivery
Evaluation Children's health
School of Grad Studies, Public and population
University of Toronto health
Natalie Yanchar IWK Trauma  IWK Health Centre Trauma indicators
Halifax, NS Program
Pamela Fuselli Executive Safe Kids Canada Public policy
(formerly Allyson Director Vulnerable
Hewitt) populations
Toronto, ON Family violence

Project Coordination and Administration

Shannon Piedt
Vancouver, BC

Research
Coordinator

BC Injury Research and
Prevention Unit
spiedt@cw.bc.ca
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APPENDIXB 7 BACKGROUND ON THEANADIANCHILD ANDYOUTHHEALTH
INDICATORSROGRAM

TheCanadian Child & Youth Health Coalition (CCYHiainched the Indicator Program in 2004
to Qdentify existing indicators and develop new indicators that will be used to monitor and
evaluate the health of, and the health services provided to, infants, children, youth and their
families. The aim is to improve services and, thereby, the health and wellbeing of infants,
AEE]I AOAT h Ul 6OE AT A OEAEO EAIEI EAOGS

Six expert panels were creatediarnessing the expertise of over 80 professionals from coast
to-coast: Patient Safety, Injury Prevention/Trauma, Mental Health, Primary Care, Chronic
ConditionsandEfficiency. Borrowing from the Ginadianinstitute for Health Information

(CIHIY Statistics Canada Indicator Framework, eagianel identified key questions that

needed to be addressed to advance the health and healthcare of Canadian infants, children
and youth, reviewed the literature for existing indicators and recommended the development
of new indicators with a focus on future research. Potential partners and funding sources
were also identified.

A Steering Committee was then created, comprised of the cbairs of the six Expert Panels

and key partner organizations CIHI, the Canadian Instites of Health Research (CIHR),

Accreditation Canada (formerlyhe Canadian Council on Health Services Accretida) and

the Public Health Agency of CanadBHAC) With input from an expert consultation

community of over 100 health researchers, practitiens, administratorsand decisioamakers

a0 3 0 OA OA C E hlanovasiieveldpati@aransform thexpert pAT AT 06 OEOETT O AT A
recommendations into concrete strategies that could yield both immediate successes and

long term impact.

(Canadian Child and YtuHealth Coalition, 2007).
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APPENDIXCZ PARTICIPATINGACILITIES KD PROVINCESNATIONAL
TRAUMAREGISTRYCOMPREHENSIVBATASET

TABLEL: PARTICIPATINGACILITIES ANPROVINCESNTRCD S2004-2005

PROVINCE

British Columbia

| NAME

Vancouver GeneraHospital

#EEI AOAT 80 Q 711 AT160 (AAI OE #A1l

Royal Columbian Hospital

308 0AOI 60 (1 OPEOAI

Lions Gate Hospital

Victoria General Hospital

Prince George Regional Hospital

Kelowna General Hospital

Royal Inland Hospital

Alberta

FoothillsMedical Centre

Royal Alexandra Hospital

O (1 OPEOAI

11 AAOOA #EEI AOAI
51 EOAOOCEOU 1T &£ 1

5
AAOOA (1 ODEOAI |

Manitoba

Health Sciences Centre

Ontario

Hamilton Health Sciences Corporation

Hospital for Sick Children

Hotel DieuGrace Hospital

Kingston General Hospital

London Health Sciences Centre

Ottawa Hospital

308 -EAEAAI 80 (1 ODPEOAI

308 *1 OAPEGO (AAI OE #A1 O0OA

30T TUAOITE ATA 711 A1T680 #111ACA

Thunder Bay Regional Hospital

#EEI AOAT 80 (1 OPEOAI 1 &£ wAOOAOI

Quebec

Hopital Charled.emoyne

Hopital de Montréal pour enfants

Hopital du SacréCoeur de Montréal

Hopital Général de Montréal

Hopital Ste-Justine

CHAPavillon EnfantJésus

New Brunswick

Atlantic HealthSciences Corporation

Nova Scotia

IWK Health Centre
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Queen Elizabeth Il Health Sciences Centre
Aberdeen Hospital

Cape Breton Health Care Complex
Colchester Regional Hospital

Health Services Association of the South Shore

308 - AOOEA@mal 2ACET T Al

Valley Regional Hospital

Yarmouth Regional Hospital

Cumberland Regional Health Care Centre

Newfoundland | Health Science Centre

308 #1 AOABO - AOAU (1 OPEOAI
Dr. Charles A. Janeway Child Health Center

In previous years, the number of participating provincial/regional traummegistries and
facilities has differed slightly in the NTR CDS. Therefore, trends over time should be
interpreted with caution. Table 2 lists participating provincial/regional traum@gistries by
fiscal year of data.

TABLEZ2: PARTICIPATINGROVINCESNTRCDSL9961997THROUGH003-2004

PROVINCE | NAME

19961997 BC, AB, ON, QC, NS, NL
19971998 BC, AB, ON, QC, NS, NL
19981999 BC, AB, ON, NS, NL

19992000 BC, AB, MB, ON, NS

20002001 BC, AB, MB, ON, QC, NB, NS
20012002 BC, AB, MB, ON, QC, NB, NS
20022003 BC, AB, MB, ON, QC, NB, NS
20032004 BC, AB, MB, ON, QC, NB, NS, NL
20042005 BC, AB, MB, ON, QC, NB, NS, NL
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