
THE EARLY 
DEVELOPMENT 
INSTRUMENT (EDI) 
IN MANITOBA: 
Linking Socioeconomic Adversity 
and Biological Vulnerability at Birth 
to Children’s Outcomes at Age 5
 
 
 
 
 
 
May 2012

 
Manitoba Centre for Health Policy
Department of Community Health Sciences
Faculty of Medicine, University of Manitoba

Authors: Rob Santos, PhD 
    Marni Brownell, PhD 
    Okechukwu Ekuma, MSc 
    Teresa Mayer, MSc 
    Ruth-Ann Soodeen, MSc



This report is produced and published by the Manitoba Centre for Health Policy (MCHP). 
It is also available in PDF format on our website at: 
http://mchp-appserv.cpe.umanitoba.ca/deliverablesList.html

Information concerning this report or any other report produced by MCHP can be 
obtained by contacting:

Manitoba Centre for Health Policy 
Dept. of Community Health Sciences
Faculty of Medicine, University of Manitoba
4th Floor, Room 408
727 McDermot Avenue
Winnipeg, Manitoba, Canada
R3E 3P5

Email: reports@cpe.umanitoba.ca 
Phone: (204) 789-3819 
Fax: (204) 789-3910

How to cite this report:

Santos R, Brownell M, Ekuma O, Mayer T, Soodeen R. The Early Development Instrument 
(EDI) in Manitoba: Linking Socioeconomic Adversity and Biological Vulnerability at Birth 
to Children’s Outcomes at Age 5. Winnipeg, MB: Manitoba Centre for Health Policy, May 
2012.

Legal Deposit:
Manitoba Legislative Library
National Library of Canada

ISBN 978-1-896489-63-6

©Manitoba Health
This report may be reproduced, in whole or in part, provided the  
source is cited.

1st printing (May 2012)

This work was supported through funding provided by the Department of Health of the 
Province of Manitoba to the University of Manitoba (HIPC # 2008/2009-32). The results 
and conclusions are those of the authors and no official endorsement by Manitoba Health 
was intended or should be inferred. Data used in this study are from the Population Health 
Research Data Repository housed at the Manitoba Centre for Health Policy, University 
of Manitoba and were derived from data provided by the Government of Manitoba 
Departments of Health, Education, Family Services and Labour, and Healthy Child 
Manitoba.



 i

      About the Manitoba  
      Centre For Health Policy

The Manitoba Centre for Health Policy (MCHP) is located within the Department of 
Community Health Sciences, Faculty of Medicine, University of Manitoba. The mission 
of MCHP is to provide accurate and timely information to healthcare decision–makers, 
analysts and providers, so they can offer services which are effective and efficient 
in maintaining and improving the health of Manitobans. Our researchers rely upon 
the unique Population Health Research Data Repository (Repository) to describe 
and explain patterns of care and profiles of illness, and to explore other factors that 
influence health, including income, education, employment, and social status. This 
Repository is unique in terms of its comprehensiveness, degree of integration, and 
orientation around an anonymized population registry.

Members of MCHP consult extensively with government officials, healthcare 
administrators, and clinicians to develop a research agenda that is topical and relevant. 
This strength, along with its rigorous academic standards, enables MCHP to contribute 
to the health policy process. MCHP undertakes several major research projects, such 
as this one, every year under contract to Manitoba Health. In addition, our researchers 
secure external funding by competing for research grants. We are widely published 
and internationally recognized. Further, our researchers collaborate with a number of 
highly respected scientists from Canada, the United States, Europe, and  Australia.

We thank the University of Manitoba, Faculty of Medicine, Health Research Ethics 
Board for their review of this project. MCHP complies with all legislative acts and 
regulations governing the protection and use of sensitive information. We implement 
strict policies and procedures to protect the privacy and security of anonymized data 
used to produce this report and we keep the provincial Health Information Privacy 
Committee informed of all work undertaken for Manitoba Health.



ii  

Acknowledgements
 
The authors wish to acknowledge the contributions of many individuals whose efforts and expertise 
made this report possible. We thank the following and apologize in advance to anyone we might have 
inadvertently overlooked. 
 
Dr. Rob Santos would like to personally thank all members of the research team at MCHP for their 
tremendous support in completing this report (a first for the first author), a massive collaborative effort: 
the exceptional expertise of Dr. Marni Brownell as co-investigator, Ruth-Ann Soodeen as research 
coordinator supreme, and Oke Ekuma as "king of modeling" in leading statistical analyses were each 
invaluable. Special thanks to Teresa Mayer, Healthy Child Manitoba Office (HCMO), for bringing her 
unique expertise in the Early Development Instrument (EDI). Carole Ouelette, Theresa Daniuk, Wendy 
Guenette, Leanne Rajotte, and Angela Bailly all provided superb research and administrative support 
to our team and the final report. Special thanks to Jessica Jarmasz for her keen eye in helping prepare 
the tables, figures, and final report. Jan Sanderson, Leanne Boyd, and other colleagues at HCMO were 
instrumental in enabling the completion of this report. We are grateful to the hundreds of wonderful 
Kindergarten teachers across Manitoba, and their school divisions, for completing and collecting the EDI 
data used in this report. Thanks to Carolyn Duhamel (Manitoba School Boards Association) and Coralie 
Bryant (Manitoba Association of School Superintendents) for helpful feedback and discussions about 
the EDI. 
 
Our team would like to thank our Advisory Group for providing their wisdom, EDI expertise, and 
collective support to this report: 
* Brenda Comaskey, graduate student in Community Health Sciences, University of Manitoba 
* Dr. Randy Fransoo, MCHP 
* Darlene Girard, Public Health, Winnipeg Regional Health Authority (WRHA) 
* Dr. Clyde Hertzman, Human Early Learning Partnership (HELP), British Columbia 
* Dr. Magdalena Janus, Offord Centre for Child Studies, McMaster University, and co-creator of the EDI 
* Terra Johnston, Provincial EDI Coordinator, Healthy Child Manitoba Office (HCMO) 
* Ales Morga, South Eastman RHA 
* Carolyn Perchuk, Community Care, WRHA 
* Mark Robertson, Manitoba Healthy Living, Seniors and Consumer Affairs 
* Marilyn Robinson, Manitoba Education 
* Dr. Noralou Roos, MCHP 
* Erin Schillberg, Health Information Management, Manitoba Health 
* Souradet Shaw, Centre for Global Public Health 
* Harvey Stevens, retired from Manitoba Family Services and Housing

Many thanks to other MCHP colleagues for their considerate contributions: Greg Finlayson, Dr. Randy 
Fransoo, and Mark Smith for their careful reviews of early drafts of this report; Dr. Dan Chateau, Shelley 
Derksen, and Leonard MacWilliam for their statistical and analytical expertise and assistance; Souradet 
Shaw for writing the four-page summary; Wendy Guenette and Jack Rach for final preparations and 
communications; Dr. Mariette Chartier for many helpful conversations; and Dr. Alan Katz and Dr. Pat 
Martens for their considerable patience and understanding throughout the completion of this report. 
 



 iii

We are grateful for the thoughtful feedback from our external academic reviewer, Dr. Nazeem 
Muhajarine, University of Saskatchewan, and to Dr. Doug Jutte, University of California, Berkeley, for very 
helpful comments, particularly regarding the chapter on differential susceptibility. 
 
We acknowledge the Faculty of Medicine Research Ethics Board for their review of this project. The 
Health Information Privacy Committee, Manitoba Health, is informed of all MCHP deliverables for 
Manitoba Health. Strict policies and procedures were followed in producing this report, to protect the 
privacy and security of the MCHP Repository data. We would like to especially thank Deb Malazdrewicz 
(Executive Director) and the rest of Health Information Management, Manitoba Health, for their pivotal 
role in this and other MCHP reports. 
 
We acknowledge the financial support of Manitoba Health for this report. The results and conclusions 
are those of the authors and no official endorsement by the Manitoba Government is intended or 
should be inferred. This report was prepared at the request of the Healthy Child Committee of Cabinet, 
as part of the contract between the University of Manitoba and Manitoba Health. 
 
Lastly, we would like to dedicate this report to the late Dr. Dan Offord (1933-2004), co-creator of the 
EDI, and the late Dr. Fraser Mustard (1927-2011), who first suggested the idea of an EDI to Dan and 
Magdalena, and brought them together. Dan and Fraser never gave up on the prospects for using 
scientific evidence for the betterment of children's lives at a population level, through an optimal 
mix of universal, targeted, and clinical supports for children in every community. We miss them both 
immensely and hope this report contributes to the work they helped start in Manitoba and across the 
world in improving early childhood development for all. 



iv  

Table of Contents
Acknowledgements ................................................................................................................................................. ii

Acronyms .................................................................................................................................................................. xiii

Executive Summary ................................................................................................................................................. xv

Chapter 1: Introduction and Methods ................................................................................................................... 1

Background: The Early Development Instrument (EDI) ............................................................................................................1

Early Development Instrument (EDI) Outcomes .........................................................................................................................2

Objectives of Report ................................................................................................................................................................................3

Design and Methods ...............................................................................................................................................................................4

Data Sources Used in Study ..................................................................................................................................................................4

Study Period and Cohorts .....................................................................................................................................................................5

Modeling ......................................................................................................................................................................................................6

Structural Equation Modeling (SEM) ........................................................................................................................................6

Logistic Regression ..........................................................................................................................................................................8

Multilevel Logistic Regression .....................................................................................................................................................8

Chapter 2: Socioeconomic Adversity and Children’s Vulnerability at Age Five ................................................ 9

Does SES Relate to EDI Outcomes? ...................................................................................................................................................9

Chapter 3: Biological Vulnerability at Birth and Children’s Vulnerability at Age Five ...................................... 15

Does Early Life Health Predict EDI Outcomes? .............................................................................................................................15

Chapter 4: Children’s Vulnerability at Age Five in At–Risk Groups ..................................................................... 25

Chapter 5: Linking Biological Vulnerability and Socioeconomic Adversity ...................................................... 31

Chapter 6: Beyond Vulnerability and Adversity ................................................................................................... 35

Differential Susceptibility/Biological Sensitivity to Context ...................................................................................................35

Evidence of Differential Susceptibility to Caregiving and EDI Outcomes .........................................................................38

Chapter 7: Summary and Conclusions ................................................................................................................... 45

Key Findings ................................................................................................................................................................................................45

Study Limitations ......................................................................................................................................................................................47

Implications and Recommendations for Research .....................................................................................................................47

Implications and Recommendations for Policy ...........................................................................................................................48

Reference List ........................................................................................................................................................... 55



 v

Glossary .................................................................................................................................................................. 66

Appendix 1: Figures and Tables for Chapter 1  ..................................................................................................... 73

Appendix 2: Figures and Tables for Chapter 2 ...................................................................................................... 81

Appendix 3: Figures and Tables for Chapter 3 ...................................................................................................... 88

Appendix 4: Tables for Chapter 4 ........................................................................................................................... 112

Appendix 5: Figures and Tables for Chapter 6 ...................................................................................................... 114

Recent MCHP Publications ...................................................................................................................................... 125



vi  

List of Figures
Figure 1.1  Development of Manitoba Cohorts for Descriptive and Modeling Analyses ...............................5

Figure 2.1 Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Urban Income Quintile, Manitoba .............10

Figure 2.2  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Rural Income Quintile, Manitoba ................10

Figure 2.3  Percent Not Ready (≥ 1 EDI Domains) by Age, Manitoba ......................................................................11

Figure 2.4 Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Gender, Manitoba .............................................12

Figure 2.5  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by RHA of Residence ..............................................13

Figure 2.6  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Winnipeg Community Area of
 Residence ..................................................................................................................................................................13

Figure 3.1  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Size for Gestational Age at Birth, 
 Manitoba ...................................................................................................................................................................16

Figure 3.2  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Birth Weight, Manitoba ...................................16

Figure 3.3  Size for Gestational Age by Urban and Rural Income Quintiles, Manitoba ....................................17

Figure 3.4  Birth Weight by Urban and Rural Income Quintiles, Manitoba ...........................................................17

Figure 3.5  Birth Measures by Urban and Rural Income Quintiles, Manitoba ......................................................18

Figure 3.6 Relationships Between Health at Birth and EDI Language and Cognitive Development at 
 Age 5, Winnipeg ......................................................................................................................................................19

Figure 3.7  Relationships Between Health at Birth and EDI Physical Health and Well-Being at Age 5, 
 Winnipeg ...................................................................................................................................................................20

Figure 3.8  Relationships Between Health at Birth and EDI Communication Skills and General Knowledge 
 at Age 5, Winnipeg.................................................................................................................................................20

Figure 3.9  Relationships Between Health at Birth and EDI Social Competence at Age 5, Winnipeg ........21

Figure 3.10  Relationships Between Health at Birth and EDI Emotional Maturity at Age 5, Winnipeg ........21

Figure 4.1  SES Gradients within At-Risk and Combination Groups by Winnipeg Income Quintiles .........25

Figure 4.2  SES Gradients within At-Risk and Combination Groups: Urban Income Quintiles .....................26

Figure 4.3  SES Gradients within At-Risk and Combination Groups: Rural Income Quintiles ........................26

Figure 4.4  Overlap of At-Risk Groups in Winnipeg Cohort (Five-Year Olds) ........................................................27

Figure 4.5  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Number of Risk Factors, Winnipeg .............28

Figure 4.6  Percent Failing to Graduate within Seven Years of Entering Grade 9 by Number of Risk 
 Factors, Winnipeg   .................................................................................................................................................28

Figure 4.7  Odds Ratios for At-Risk Groups for Outcomes from Age 5 to Adulthood, Winnipeg .................29

Figure 6.1  Percent of Normal and Low 5-Minute Apgar Scores by Urban Income Quintile, Manitoba ...36



 vii

Figure 6.2  Percent of Normal and Low 5-Minute Apgar Scores by Rural Income Quintile, Manitoba ......37

Figure 6.3  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Breastfeeding and 5-Minute Apgar Score, 
 Manitoba ...................................................................................................................................................................39

Figure 6.4  Percent Very Ready (> 1 EDI Domains) at Age 5 by Breastfeeding  and 5-Minute Apgar Score, 
 Manitoba ...................................................................................................................................................................40

Figure 6.5  Percent of Breastfeeding Initiation by Urban and Rural Income Quintiles, Manitoba ...............41

Appendix Figure A2.1  Percent Very Ready (>1 EDI Domains) at Age 5 by Income Quintile, Winnipeg  .....................81

Appendix Figure A2.2  Percent Very Ready (>1 EDI Domains)  at Age 5 by Urban Income Quintile, Manitoba .......81

Appendix Figure A2.3  Percent Very Ready (>1 EDI Domains) at Age 5 by Rural Income Quintile, Manitoba ..........82

Appendix Figure A2.4  Percent Very Ready (>1 EDI Domains) by Age, Winnipeg .................................................................82

Appendix Figure A2.5  Percent Very Ready (>1 EDI Domains) at Age 5 by Gender, Winnipeg ........................................83

Appendix Figure A2.6  Percent Very Ready (≥1 EDI Domains) at Age 5 by RHA of Residence .........................................83

Appendix Figure A2.7  Percent Very Ready (>1 EDI Domains) at Age 5 by Winnipeg Community Area of 
  Residence .............................................................................................................................................................84

Appendix Figure A2.8  Percent with Multiple Challenges (≥ 9 EDI Sub-domains) at Age 5 by Income Quintile, 
  Winnipeg ..............................................................................................................................................................84

Appendix Figure A2.9  Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by Urban Income 
  Quintile, Manitoba ............................................................................................................................................85

Appendix Figure A2.10 Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by Rural Income Quintile, 
  Manitoba ..............................................................................................................................................................85

Appendix Figure A2.11 Percent with Multiple Challenges (≥ 9 EDI Sub-Domains)by Age, Manitoba ..........................86

Appendix Figure A2.12  Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by Gender, 
  Manitoba ..............................................................................................................................................................86

Appendix Figure A2.13 Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by RHA of 
  Residence .............................................................................................................................................................87

Appendix Figure A2.14 Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by Winnipeg Community  
  Area of Residence..............................................................................................................................................87

Appendix Figure A3.1  Percent with Multiple Challenges (≥ 9 EDI Domains) at Age 5 by Size for Gestational Age at 
  Birth, Manitoba ..................................................................................................................................................88

Appendix Figure A3.2  Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by Birth Weight, 
  Manitoba ..............................................................................................................................................................88

Appendix Figure A3.3  Relationships Between Health at Birth and Progress and Performance in School at Age 9, 
  Winnipeg ..............................................................................................................................................................90

Appendix Figure A3.4  Relationships Between Health at Birth and EDI Language and Cognitive Development at 
  Age 5, Manitoba ................................................................................................................................................91



viii  

Appendix Figure A3.5  Relationships Between Health at Birth and EDI Physical Health and  Well-Being at Age 5, 
  Manitoba ..............................................................................................................................................................91

Appendix Figure A3.6  Relationships Between Health at Birth and EDI Communication Skills and General 
  Knowledge at Age 5, Manitoba ...................................................................................................................92

Appendix Figure A3.7  Relationships Between Health at Birth and EDI and Social Competence at Age 5, 
  Manitoba ..............................................................................................................................................................92

Appendix Figure A3.8  Relationships Between Health at Birth and EDI Emotional Maturity at Age 5, Manitoba ...93

Appendix Figure A3.9  Relationships Between Health at Birth and EDI Language and Cognitive Development at 
  Age 5, Non-Winnipeg ......................................................................................................................................93

Appendix Figure A3.10  Relationships Between Health at Birth and EDI Physical Health and Well-Being at Age 5, 
  Non-Winnipeg ....................................................................................................................................................94

Appendix Figure A3.11 Relationships Between Health at Birth and EDI Communication Skills and General 
  Knowledge at Age 5, Non-Winnipeg ........................................................................................................94

Appendix Figure A3.12 Relationships Between Health at Birth and EDI and Social Competence at Age 5, 
  Non-Winnipeg ....................................................................................................................................................95

Appendix Figure A3.13 Relationships Between Health at Birth and EDI Emotional Maturity at Age 5, 
  Non-Winnipeg ....................................................................................................................................................95

Appendix Figure A5.1  Percent Not Ready in EDI Language and Cognitive Development at Age 5 by Breastfeeding 
  and 5-Minute Apgar Score, Manitoba ......................................................................................................115

Appendix Figure A5.2  Percent Not Ready in EDI Physical Health and Well-Being  at Age 5 by Breastfeeding and 
  5-Minute Apgar Score, Manitoba ...............................................................................................................116

Appendix Figure A5.3  Percent Not Ready in EDI Communication Skills and General Knowledge at Age 5 by 
  Breastfeeding and 5-Minute Apgar Score, Manitoba .........................................................................117

Appendix Figure A5.4  Percent Not Ready in EDI Social Competence at Age 5 by Breastfeeding and 5-Minute 
  Apgar Score, Manitoba ...................................................................................................................................118

Appendix Figure A5.5  Percent Not Ready in EDI Emotional Maturity at Age 5 by Breastfeeding and 5-Minute 
  Apgar Score, Manitoba ...................................................................................................................................119

Appendix Figure A5.6  Percent Very Ready in EDI Language and Cognitive Development at Age 5 by Breastfeeding 
  and 5-Minute Apgar Score, Manitoba ......................................................................................................120

Appendix Figure A5.7  Percent Very Ready in EDI Physical Health and Well-Being  at Age 5 by Breastfeeding and 
  5-Minute Apgar Score, Manitoba ...............................................................................................................121

Appendix Figure A5.8  Percent Very Ready in EDI Communication Skills and General Knowledge at Age 5 by 
  Breastfeeding and 5-Minute Apgar Score, Manitoba .........................................................................122

Appendix Figure A5.9  Percent Very Ready in EDI Social Competence at Age 5 by Breastfeeding and 5-Minute 
  Apgar Score, Manitoba ...................................................................................................................................123

Appendix Figure A5.10 Percent Very Ready in EDI Emotional Maturity at Age 5 by Breastfeeding and 5-Minute 
  Apgar Score, Manitoba ...................................................................................................................................124



 ix

List of Tables
Table 1.1  Early Development Instrument (EDI) Domains and Sub-Domains ...................................................3

Table 1.2  Variables Used in Study .......................................................................................................................................7

Table 2.1  Neighbourhood Income Quintile Group Description Chart 2006 Census .....................................9

Table 2.2  Number of Children Not Ready (≥ 1 EDI Domains) at Age 5 by Urban and Rural Income
 Quintiles, Manitoba ...............................................................................................................................................11

Table 3.1  Odds Ratios for EDI Not Ready (≥ 1 EDI Domains) at Age 5, Manitoba ............................................22

Table 6.1  Odds Ratios for Not Ready (≥ 1 EDI Domains) at Age 5: Contrasts Between Different 5-Minute 
 Apgar and Breastfeeding Group Comparisons, Manitoba ....................................................................39

Table 6.2  Odds Ratios for Very Ready (≥ 1 EDI Domains) at Age 5: Contrasts Between Different 5-Minute 
 Apgar and Breastfeeding Group Comparisons ..........................................................................................40

Table 6.3  Number of Children Breastfed, by 5-Minute Apgar Score, Manitoba ...............................................41

Table 6.4  Relationship between 5-Minute Apgar Scores, Breastfeeding, SES, and EDI Outcome, 
 Manitoba ...................................................................................................................................................................42

Appendix Table A1.1  Aggregated Diagnostic Group (ADG) Codes Used in this Study ...................................................73

Appendix Table A1.2  Summary of Predictors from Optimal Logistic Models: Not Ready ( ≥ 1 EDI Domains) .......74

Appendix Table A1.3  Summary of Predictors from Optimal Logistic Models: EDI Not Ready in Language and 
  Cognitive Development .................................................................................................................................75

Appendix Table A1.4  Summary of Predictors from Optimal Logistic Models: EDI Not Ready in Physical Health and 
  Well-Being ............................................................................................................................................................75

Appendix Table A1.5   Summary of Predictors from Optimal Logistic Models: EDI Not Ready in Communication 
  Skills and General Knowledge  ....................................................................................................................76

Appendix Table A1.6   Summary of Predictors from Optimal Logistic Models: EDI Not Ready in Social 
  Competence ........................................................................................................................................................76

Appendix Table A1.7  Summary of Predictors from Optimal Logistic Models: EDI Not Ready in Emotional 
  Maturity .................................................................................................................................................................77

Appendix Table A1.8   Summary of Predictors from Optimal Logistic Models: Very Ready ( ≥ 1 EDI Domains)  .....77

Appendix Table A1.9   Summary of Predictors from Optimal Logistic Models: EDI Very Ready in Language and
  Cognitive Development .................................................................................................................................78

Appendix Table A1.10     Summary of Predictors from Optimal Logistic Models: EDI Very Ready in Physical Health 
  and Well-Being ...................................................................................................................................................78

Appendix Table A1.11     Summary of Predictors from Optimal Logistic Models: EDI Very Ready in Communication 
  Skills and General Knowledge .....................................................................................................................79

Appendix Table A1.12     Summary of Predictors from Optimal Logistic Models: EDI Very Ready in Social 
  Competence ........................................................................................................................................................79



x  

Appendix Table A1.13  Summary of Predictors from Optimal Logistic Models: EDI Very Ready in Emotional 
  Maturity .................................................................................................................................................................80

Appendix Table A1.14  Summary of Predictors from Optimal Logistic Models: Multiple Challenges ( ≥ 9 EDI 
  Sub-Domains) at Age 5 ...................................................................................................................................80

Appendix Table A3.1  Size for Gestational Age at Birth: Number of Children Not Ready and Very Ready ( ≥ 1 EDI 
  Domains) and for Multiple Challenges ( ≥ 9 EDI Sub-Domains) at Age 5, Manitoba ............89

Appendix Table A3.2  Birth Weight: Number of Children Not Ready and Very Ready ( ≥ 1 EDI Domains) and for 
  Multiple Challenges ( ≥ 9 EDI Sub-Domains) at Age 5, Manitoba .................................................89

Appendix Table A3.3  Number of Children in Each Size for Gestational Age Group by Urban and Rural Income 
  Quintiles, Manitoba ..........................................................................................................................................89

Appendix Table A3.4  Number of Children in Each Birth Weight Group by Urban and Rural Income Quintiles, 
  Manitoba ..............................................................................................................................................................90

Appendix Table A3.5  Odds Ratios for Not Ready in EDI Language and Cognitive Development at Age 5, 
  Manitoba ..............................................................................................................................................................96

Appendix Table A3.6  Odds Ratios for Not Ready in EDI Physical Health and Well-Being at Age 5, Manitoba  ......96

Apppendix Table A3.7  Odds Ratios for EDI Not Ready in EDI Communication Skills and General Knowledge at 
  Age 5, Manitoba ................................................................................................................................................97

Appendix Table A3.8  Odds Ratios for Not Ready in EDI Social Competence at Age 5, Manitoba ...............................97

Appendix Table A3.9   Odds Ratios for Not Ready in EDI Emotional Maturity at Age 5, Manitoba ...............................98

Appendix Table A3.10  Odds Ratios for EDI Very Ready ( ≥ 1 EDI Domains), Manitoba ......................................................98

Appendix Table A3.11  Odds Ratios for Very Ready in EDI Language and Cognitive Development at Age 5, 
  Manitoba ..............................................................................................................................................................99

Appendix Table A3.12  Odds Ratios for Very Ready in EDI Physical Health and Well-Being at Age 5, Manitoba ......99

Appendix Table A3.13  Odds Ratios for Very Ready in EDI Communication Skills and General Knowledge at Age 5, 
  Manitoba ..............................................................................................................................................................100

Appendix Table A3.14  Odds Ratios for Very Ready in EDI Social Competence at Age 5, Manitoba..............................100

Appendix Table A3.15  Odds Ratios for Very Ready In EDI Emotional Maturity at Age 5, Manitoba .............................101

Appendix Table A3.16  Odds Ratios for Not Ready in EDI Language and Cognitive Development at Age 5,
  Winnipeg ..............................................................................................................................................................101

Appendix Table A3.17  Odds Ratios for Not Ready in EDI Physical Health and Well-Being at Age 5, Winnipeg .......102

Appendix Table A3.18  Odds Ratios for Not Ready in EDI Communication Skills and General Knowledge at Age 5, 
  Winnipeg ..............................................................................................................................................................102

Appendix Table A3.19  Odds Ratios for Not Ready in EDI Social Competence at Age 5, Winnipeg ...............................103

Appendix Table A3.20  Odds Ratios for Not Ready in EDI Emotional Maturity at Age 5, Winnipeg ...............................103



 xi

Appendix Table A3.21  Odds Ratios for Very Ready in EDI Language and Cognitive Development at  Age 5, 
  Winnipeg ..............................................................................................................................................................104

Appendix Table A3.22  Odds Ratios for Very Ready in EDI Physical Health & Well-Being at Age 5, Winnipeg  ..........104

Appendix Table A3.23  Odds Ratios for Very Ready in EDI Communication Skills & General Knowledge at Age 5, 
  Winnipeg ..............................................................................................................................................................105

Appendix Table A3.24  Odds Ratios for Very Ready in EDI Social Competence at Age 5, Winnipeg ..............................105

Appendix Table A3.25  Odds Ratios for Very Ready in EDI Emotional Maturity at Age 5, Winnipeg..............................106

Appendix Table A3.26  Odds Ratios for Not Ready in EDI Language and Cognitive Development at Age 5, 
  Non-Winnipeg ....................................................................................................................................................106

Appendix Table A3.27  Odds Ratios for Not Ready in EDI Physical Health and Well-Being at Age 5, 
  Non-Winnipeg  ...................................................................................................................................................107

Appendix Table A3.28  Odds Ratios for Not Ready in EDI Communication Skills and General  Knowledge at Age 5, 
  Non-Winnipeg  ...................................................................................................................................................107

Appendix Table A3.29  Odds Ratios for Not Ready in EDI Social Competence at Age 5, Non-Winnipeg ....................108

Appendix Table A.30  Odds Ratios for Not Ready in EDI Emotional Maturity at Age 5, Non-Winnipeg ....................108

Appendix Table A3.31  Odds Ratios for Very Ready in EDI Language and Cognitive Development at Age 5, 
  Non-Winnipeg ....................................................................................................................................................109

Appendix Table A3.32  Odds Ratios for Very Ready in EDI Physical Health and Well-Being at Age 5, 
  Non-Winnipeg ....................................................................................................................................................109

Appendix Table A3.33  Odds Ratios for Very Ready in EDI Communication Skills and General Knowledge at Age 5, 
  Non-Winnipeg ....................................................................................................................................................110

Appendix Table A3.34  Odds Ratios for Very Ready in EDI Social Competence at Age 5, Non-Winnipeg ...................110

Appendix Table A3.35  Odds Ratios for Very Ready in EDI Emotional Maturity at Age 5, Non-Winnipeg ...................111

Appendix Table A4.1  Number of Children At-Risk and Combination Groups by Winnipeg Income Quintiles ......112

Appendix Table A4.2   Number of Children in At-Risk Groups by Urban Income Quintiles, Manitoba .......................112

Appendix Table A4.3   Number of Children in At-Risk and Combination Groups by Rural Income Quintiles, 
  Manitoba ..............................................................................................................................................................112

Appendix Table A4.4  Odds Ratios for Models 1 (Risk Factor Variable Only) and 2 (Includes Additional Predictors, 
  by Type and Number of Risk Factors, Compared to No Risk Factors, Winnipeg ......................113

Appendix Table A5.1  Number of Children with Low and Normal 5-Minute Apgar Scores by Urban Income 
  Quintiles, Manitoba ..........................................................................................................................................114

Appndix Table A5.2   Number of Children with Low and Normal 5-Minute Apgar Scores by Rural  Income 
  Quintiles, Manitoba ..........................................................................................................................................114



xii  

Appendix Table A5.3  Odds Ratios for Not Ready in EDI Language and Cognitive Development at Age 5: 
  Contrasts Between Different 5-Minute Apgar and Breastfeeding Group Comparisons, 
  Manitoba ..............................................................................................................................................................115

Appendix Table A5.4  Odds Ratios for Not Ready in EDI Physical Health and Well-Being at Age 5: Contrasts 
  Between Different 5-Minute Apgar and Breastfeeding Group Comparisons, Manitoba ....116

Appendix Table A5.5  Odds Ratios for Not Ready in EDI Communication Skills and General Knowledge at Age 5: 
  Contrasts Between Different 5-Minute Apgar and Breastfeeding Group Comparisons,
  Manitoba ..............................................................................................................................................................117

Appendix Table A5.6  Odds Ratios for Not Ready in EDI Social Competence at Age 5: Contrasts Between Different 
  5-Minute Apgar and Breastfeeding Group Comparisons, Manitoba ...........................................118

Appendix Table A5.7  Odds Ratios for Not Ready in EDI Emotional Maturity at Age 5: Contrasts Between Different 
  5-Minute Apgar and Breastfeeding Group Comparisons, Manitoba ...........................................119

Appendix Table A5.8  Odds Ratios for Very Ready in EDI Language and Cognitive Development at Age 5: 
  Contrasts Between Different 5-Minute Apgar and Breastfeeding Group Comparisons,
  Manitoba ..............................................................................................................................................................120

Appendix Table A5.9   Odds Ratios for Very Ready in EDI Physical Health and Well-Being at Age 5: Contrasts 
  Between Different 5-Minute Apgar and Breastfeeding Group Comparisons, Manitoba ....121

Appendix Table A5.10  Odds Ratios for Very Ready in EDI Communication Skills and General Knowledge at Age 5: 
  Contrasts Between Different 5-Minute Apgar and Breastfeeding Group Comparisons, 
  Manitoba ..............................................................................................................................................................122

Appendix Table A5.11  Odds Ratios for Very Ready in EDI Social Competence at Age 5: Contrasts Between Different 
  5-Minute Apgar and Breastfeeding Group Comparisons, Manitoba ...........................................123

Appendix Table A5.12  Odds Ratios for Very Ready in EDI Emotional Maturity at Age 5: Contrasts Between Different 
  5-Minute Apgar and Breastfeeding Group Comparisons, Manitoba ...........................................124



 xiii

Acronyms 

ADG  Aggregated Diagnosis Groups
AIC  Akaike Information Criterion
CA  Community Area
CFI  Bentler’s Comparative Fit Index
CFS  Child and Family Services 
CFSIS  Child and Family Services Information System
ECD  Early Childhood Development
EDI  Early Development Instrument 
HCMO  Healthy Child Manitoba Office
IA  Income Assistance  
ICU  Intensive Care Unit 
LBW  Low Birth Weight 
MCHP  Manitoba Centre for Health Policy
MCI  Multiple Challenge Index 
NR  Not Ready
OR  Odds Ratios  
PHIN  Personal Health Identification Number
RHA   Regional Health Authority
SEM  Structural Equation Modeling 
SES  Socioeconomic Status
VLBW  Very Low Birth Weight
VR  Very Ready



xiv  



 xv

Executive Summary

Background
This is the fi rst Manitoba Centre for Health Policy (MCHP) report to use data from the province–wide collection 
of the Early Development Instrument (EDI) in Manitoba. The EDI is a reliable and valid measure of children’s 
outcomes in fi ve areas of early development: physical health and well–being, social competence, emotional 
maturity, language and cognitive development (including literacy and numeracy), and communication skills 
and general knowledge. Funded and coordinated by the Healthy Child Manitoba Offi  ce (HCMO), EDI data are 
population–level data: all Kindergarten teachers complete the EDI for all Kindergarten children in all public 
school divisions in Manitoba.

Purpose
To build on previous MCHP research related to children as well as the ongoing HCMO use of the EDI in measuring 
progress and identifying priorities in early childhood development (ECD) to infl uence communities and public 
policy and evaluate the outcomes of ECD investments at a population level.

Research Questions
This report provides new evidence regarding three questions.

1. Socioeconomic adversity and children’s vulnerability at age fi ve: How does the prevalence of children’s 
EDI outcomes at age fi ve diff er by the SES of their communities?

2. Biological vulnerability at birth and children’s vulnerability at age fi ve: How does health status at birth 
and through childhood relate to children’s EDI outcomes at age fi ve?

3. Children’s vulnerability at age fi ve in three at–risk subgroups of children: What is the prevalence of, and 
what predicts, EDI outcomes in the general Kindergarten population and in (a) children of mothers who were 
teenagers at their fi rst childbirth (“teen moms”), (b) children in families on income assistance (IA), and (c) 
children in the care of child and family services (CFS)?

Methods
This report used data from the fi rst two province–wide EDI collections in the 2005–06 and 2006–07 school 
years, each representing about 12,000 children, with usable data for about 11,000 children per year (about 
22,000 children). Of this group, there was continuous data for over 18,000 children from birth to Kindergarten. 
To address the research questions, we linked EDI to information about (a) the SES and health status of children’s 
communities (i.e., the premature mortality rate); (b) children’s health status (e.g., birth weight) at birth and 
through childhood (before Kindergarten); and (c) being in one or more of the three at–risk subgroups (teen 
moms, IA, CFS). 

Key Findings 
1. SES inequities appear very early in life. Larger proportions of vulnerable children are found in lower levels 

of SES in both urban and rural communities.
2. Early life (in utero and at birth) predicts EDI outcomes at age fi ve. Children’s health status before and 

around the time they are born is important for their later development (at Kindergarten age). For example, 
larger proportions of low and very low birth weight babies go on to be vulnerable at age fi ve, compared 
to babies born with normal (and high) birth weight. After accounting for the signifi cant infl uences of 
socioeconomic adversity in the lives of children, their biological vulnerability at birth is clearly important for 
their later development, fi ve years later.
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3. Three groups of children are especially vulnerable on EDI outcomes. Children born to teen moms, in 
families on IA, or in CFS, as a group represent nearly a third of children in Winnipeg (32%). The odds of these 
children being vulnerable on EDI outcomes is up to four times higher than children who are not in any of 
these subgroups. Much larger proportions of children in one or more of these subgroups are vulnerable on 
the EDI (ranging from 33% to 54%), compared to children who are not in any of these subgroups (23%).

Based on very preliminary, exploratory analyses, we fi nd that some children may be “diff erentially 
susceptible” to their environments (not just more “vulnerable”) . For example, children born with low 
Apgar scores (indicating a less healthy baby at birth) appear to respond more strongly to breastfeeding. They 
go on to have a signifi cantly lower proportion of vulnerability on the EDI (25%) than low Apgar children who 
are not breastfed (40%), children with normal Apgar scores who are not breastfed (33%), and comparable 
rates to normal Apgar children who are breastfed (22%). Positive caregiving environments in early life, such as 
breastfeeding, may have the potential to “close the gap” in vulnerability for children at age fi ve.

Key Implications
The fi ndings in this report suggest that children’s developmental vulnerability in Manitoba has several 
characteristics that, in turn, can inform policy:

 • It begins very early in life, in the prenatal through preschool period, and is related to a common set of 
biological and socioeconomic risk and protective factors, including some that are modifi able and potentially 
amenable to prevention and intervention, which indicates the need to simultaneously address these factors 
as early as possible in the life course. 

 • It is pervasive, aff ecting large numbers (thousands) of young children across a wide range of the population 
every year, which indicates the need for population–level approaches that reach as many children as possible.

 • It is persistent, showing eff ects over time within and across populations, which indicates the need for 
sustained action in serving and supporting children from preconception to Kindergarten.

 • It is pernicious, aff ecting a wide range of outcomes, and disproportionately aff ecting children from 
socioeconomically disadvantaged communities. This indicates the need to coordinate and converge 
resources (often from diff erent sectors) to support the early physical and mental health, learning, and 
social development of entire populations  with additional attention to children in low–SES families and 
communities.

The fi ndings indicate that early developmental vulnerability is overrepresented in three subgroups of children: 
those born to teen moms, living in families on IA, or in CFS. The provincial IA and CFS systems therefore provide 
considerable opportunity via existing infrastructure for reaching children who are disproportionately vulnerable 
in their EDI outcomes. The fi ndings also support a “proportionate universalism” approach that serves all children, 
with resources allocated proportionately to diff erent levels of need.

The major implication of this report is that signifi cant additional attention and investment in early 
childhood development (ECD) is needed, particularly during the prenatal and perinatal period. The scientifi c 
literature provides evidence–based strategies that, when combined with Manitoba experience, off er potentially 
powerful policy options for preventing children’s early developmental vulnerability and promoting their healthy 
development at a population level across our province, particularly for our most disadvantaged children living in 
conditions of risk. Based on the fi ndings of this report as well as the scientifi c literature, 10 specifi c ECD strategies 
are outlined that deserve consideration in building the best policy mix for Manitoba’s youngest children in every 
region and community of Manitoba.
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Chapter 1: Introduction and Methods

Background: The Early Development Instrument (EDI)
This report was undertaken under contract by the Manitoba Centre for Health Policy (MCHP) as a 
“deliverable,” funded by Manitoba Health, in support of the Manitoba government’s Healthy Child 
Committee of Cabinet (HCCC), the Healthy Child Deputy Ministers’ Committee the ten HCCC partner 
departments (Aboriginal and Northern Aff airs; Culture, Heritage and Tourism; Education; Family 
Services and Labour; Health; Healthy Living, Seniors and Consumer Aff airs; Housing and Community 
Development; Justice; Immigration and Multiculturalism; Children and Youth Opportunities), and the 
Healthy Child Manitoba Offi  ce (HCMO). This report focuses on the Early Development Instrument 
(EDI)1—a population–based, community–level measure of children’s development in fi ve domains 
(physical health and well–being, social competence, emotional maturity, language and cognitive 
development, and communication skills and general knowledge) in Kindergarten (approximately 
age fi ve years) (Janus & Off ord, 2007). In Manitoba, the EDI is collected province–wide on behalf of 
HCMO by all Kindergarten teachers regarding all of their students in all 37 public school divisions, 
providing a census of early childhood outcomes and school readiness. 

This report builds on previous and current MCHP deliverables and research related to children (e.g., 
child health atlas, SES and educational outcomes, inequalities in child health, vulnerable children), as 
well as ongoing HCMO use of the EDI in measuring progress and identifying priorities in early childhood 
development (ECD); infl uencing school divisions, communities and public policy; and evaluating the 
outcomes of ECD investments at a population level. This report includes descriptive and correlational 
analyses (structural equation modelling, logistic regression, multilevel logistic regression) using the 
EDI, including prevalence of and socioeconomic gradients in EDI outcomes and predictors at birth of 
EDI outcomes at a population level and in three at–risk subgroups of children: children of mothers who 
were teenagers at their fi rst childbirth, children in families on income assistance, and children in child 
and family services (see Objectives of Report section).

The EDI can be used both retrospectively, as a refl ection of the fi rst fi ve years of life (early childhood 
outcomes), and prospectively, as a forecast of future outcomes in school and life (school readiness). 
Extensive meta–analytic evidence indicates that, at school entry in Kindergarten, school readiness 
predicts later achievement in school. The strongest specifi c predictors include math, reading, and 
attention skills (Duncan et al., 2007; Grimm, Steele, Mashburn, Burchinal, & Pianta, 2010; Hooper, 
Roberts, Sideris, Burchinal, & Zeisel, 2010; Pagani, Fitzpatrick, Archambault, & Janosz, 2010; Romano, 
Babchishin, Pagani, & Kohen, 2010); fi ne motor skills (Grissmer, Grimm, Aiyer, Murrah, & Steele, 2010; 
Pagani et al., 2010); social and emotional behaviours (Grimm et al., 2010; Pagani et al., 2010; Romano et 
al., 2010); and general knowledge (Grissmer et al., 2010). In recent longitudinal studies using the EDI to 
predict later achievement, the physical health and well–being domain and the language and cognitive 
development domain are especially strong predictors (Forget–Dubois et al., 2007; Lloyd, Li, & Hertzman, 
2010) as is overall vulnerability in one or more domains of the EDI (Lloyd & Hertzman, 2009; Lloyd, Irwin, 
& Hertzman, 2009). Achieving school readiness is considered one of the most important developmental 
tasks facing preschool–aged children (Lemelin et al., 2007). Thus, identifying the early life determinants 
or predictors of school readiness is a top cross–sectoral priority for policymakers.

1 Terms in bold type face are defi ned in the Glossary at the end of this report.
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Recent evidence indicates a substantial environmental contribution to school readiness, after 
accounting for the genetic contribution to school readiness (Lemelin et al., 2007). Identifying specifi c 
environmental determinants of school readiness that are amenable to policy intervention is essential 
for improving school readiness in the population. Evidence from cross–sectional studies indicates 
that low family income is associated with poor EDI outcomes at both individual and neighbourhood 
levels (Cushon, Vu, Janzen, & Muhajarine, 2011 Janus & Duku, 2007; Kershaw, Forer, Irwin, Hertzman, 
& Lapointe, 2007; Lapointe, Ford, & Zumbo, 2007; Lesaux, Vukovic, Hertzman, & Siegel, 2007; Puchala, 
Vu, & Muhajarine, 2010) as is poor health status (Janus & Duku, 2007). Longitudinal evidence indicates 
that the neighbourhood socioeconomic conditions of Kindergarten children predict their development 
four years (Lloyd & Hertzman, 2010) and seven years later (Lloyd et al., 2010), over and above their EDI 
outcomes in Kindergarten. However little longitudinal evidence is available regarding what predicts EDI 
outcomes themselves. 

The EDI is the fi rst population–level measure of school readiness (Guhn, Gadermann, & Zumbo, 2007; 
Guhn, Janus, & Hertzman, 2007) and demonstrates good psychometric properties (Brinkman et al., 2007; 
Forer & Zumbo, 2011; Hymel, LeMare, & Mckee, 2011; Janus & Off ord, 2007; Keating, 2007) including 
measuring school readiness in the same way across diff erent groups of children in Canada (e.g., gender, 
English as a Second Language, and Aboriginal status) (Guhn, Gadermann, et al., 2007; Muhajarine, 
Puchala, & Janus, 2011; see also Li, D’Angiulli, & Kendall, 2007, reply from Janus, Hertzman, Guhn, 
Brinkman, & Goldfeld, 2009; and response from Li et al., 2009) and across countries (Janus, Brinkman, 
& Duku, 2011). Validation of the EDI is ongoing (Guhn, Zumbo, Janus, & Hertzman, 2011a, 2011b; Sam, 
2011). Improved knowledge on the prevalence, socioeconomic distribution, and early life predictors 
of early childhood outcomes and school readiness is also essential for mobilizing community action to 
improve children’s health and development (Guhn & Goelman, 2011; Kershaw et al., 2007; Sayers et al., 
2007). This report aims to increase our knowledge in these areas with respect to the EDI (see Objectives 
of Report section).

Early Development Instrument (EDI) Outcomes
The fi ve domains of the EDI are presented in Table 1.1. Four of the fi ve domains comprise a respective 
series of sub–domains.

In this report, we focus primarily on early developmental vulnerability at age fi ve, as measured by 
the EDI. The standard approach for designating vulnerability on the EDI is scoring in the bottom 10th 
percentile of at least one domain of the EDI (Janus & Off ord, 2007). This is also referred to as being “Not 
Ready” (NR) for school, and we will use these terms (NR and vulnerability) interchangeably in this report. 
Children can also be classifi ed as being NR in a given EDI domain, again using the 10th percentile cut–
off  score. NR is a dichotomous variable (i.e., either present or absent).

On the strengths side of the EDI distribution of scores, children who score in the top 30th percentile of 
at least one domain are referred to as being “Very Ready” (VR) for school. Children can also be classifi ed 
as being VR in a given EDI domain, also using the 30th percentile cut–off  score. VR is also a dichotomous 
variable (i.e., either present or absent).2

2 Community and government interest in both strengths and challenges identifi ed by the EDI led to an interest in the upper end of 
the EDI distribution, and public reports have included both NR and VR (Healthy Child Manitoba, 2005, 2010). However, the EDI was 
not originally designed to measure excellence or high levels of ability, so ceiling eff ects on the EDI are likely (Magdalena Janus, 
personal communication, November 18, 2009).
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The EDI also has a Multiple Challenge Index (MCI) as an indicator of a child experiencing challenges 
in at least three EDI domains. The MCI is scored based on challenges in nine or more sub–domains (see 
Table 1.1). The MCI is also a dichotomous variable (i.e., either present or absent).

Table 1.1:  Early Development Instrument (EDI) Domains and Sub-Domains

•
•
•

•
•
•
•

•
•
•
•

•
•
•
•

•

Basic literacy

No sub-domain: covers skills to communicate effectively, 
symbolic use of language, and age-appropriate knowledge 
about the world

Sub-domains:

Emotional Maturity (30 items)

Social Competence (26 items)

Language and Cognitive Development (26 items)

Communication Skills and General Knowledge (8 items)

Interest in literacy/numeracy and uses memory
Advanced literacy
Basic numeracy

Sub-domains:

Prosocial and helping behaviour
Anxious and fearful behaviour
Aggressive behaviour
Hyperactivity and inattention

Sub-domains:

Overall social competence 
Responsibility and respect
Approaches to learning
Readiness to explore new things

Sub-domains:

Physical Health and Well-Being (13 items)

Gross and fine motor skills

Sub-domains:

Physical readiness for school day
Physical independence

Objectives of Report
Building on previous research at MCHP, this report focuses primarily on three questions:

1. Socioeconomic adversity and children’s vulnerability at age fi ve: How does the prevalence of 
children’s EDI outcomes at age fi ve diff er by the socioeconomic status (SES) of their communities?

2. Biological vulnerability at birth and children’s vulnerability at age fi ve: How does health status at 
birth and through childhood relate to children’s EDI outcomes at age fi ve?

3. Children’s vulnerability at age fi ve in three at–risk groups of children: What is the prevalence of, and 
what predicts, EDI outcomes in the general Kindergarten population and in the following three 
“at–risk” groups of children: children of mothers who were teenagers at their fi rst childbirth (“teen 
moms”), children in families on income assistance (IA), and children involved with Child and Family 
Services (CFS)?
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The fi rst question builds on the Manitoba Child Health Atlas Update (Brownell et al., 2008) and other 
MCHP reports describing SES gradients in population outcomes, e.g., the Manitoba RHA Health Atlas 
(Fransoo et al., 2009). The second question replicates and extends the fi rst population–based study to 
link health status at birth and through childhood to children’s later outcomes in school (Fransoo et al., 
2008). The third question replicates and extends work by Dr. Marni Brownell and Dr. Noralou Roos on the 
school–age and early adulthood outcomes of children in the three aforementioned at–risk subgroups 
(Brownell et al., 2010). The population–based use of the EDI will fi ll a gap in knowledge regarding a key 
period in the life course and the developmental transition of starting school in Kindergarten. 

Design and Methods
We used information from selected administrative data fi les (from HCMO, Manitoba Health, Manitoba 
Education, Manitoba Family Services and Consumer Aff airs; see Data Sources Used in Study section 
for a full description). We report descriptive statistics at provincial, regional health authority (RHA), 
and sub–regional levels, as well as at the level of sociodemographic variables such as age, gender, and 
area–level SES. We also report the results of statistical models used to predict EDI outcomes (described 
in detail in the Modeling section).

Data Sources Used in Study
Following review and approval by the Health Information Privacy Committee of the Government 
of Manitoba and the Health Research Ethics Board of the University of Manitoba, existing data fi les 
available in the Population Health Research Data Repository (Repository) at MCHP were used in 
this study. The Repository is a comprehensive set of databases that contains records for all Manitobans’ 
contacts with physicians, hospitals, home care, and personal care homes and for pharmaceutical 
prescriptions dispensed in retail pharmacies. The Repository records have been de–identifi ed: prior 
to data transfer, Manitoba Health processes the records to encrypt all personal identifi ers and remove 
all names and addresses. The specifi c fi les we analyzed and the key research insights that each fi le 
contributed to the project are as follows:

 • Data from HCMO, specifi cally the EDI data, provided the major dependent variables in analyses 
regarding early childhood outcomes and school readiness.

 • Data from the public use 2006 Census fi les were used to defi ne area–level SES, using indicators such 
as mean household income of area residents, in order to calculate SES gradients in EDI outcomes, as 
well as to evaluate SES indicators as predictors of EDI outcomes.

 • Data from Manitoba Health, specifi cally hospital abstracts, physician claims, pharmaceutical 
claims (from the Drug Programs Information Network/DPIN), Vital Statistics, and the population 
registry, were used to develop indicators of risk and health status at birth and through childhood as 
predictors of EDI outcomes, as well as to defi ne the at–risk group of children born to mothers who 
were teenagers at their fi rst childbirth. 

 • Data from Manitoba Education were used to defi ne the intellectual disability variable for modeling 
EDI outcomes for at–risk children.  

 • Data from Manitoba Family Services and Consumer Aff airs, specifi cally Social Assistance 
Management Information Network and the Child and Family Services Information System 
(CFSIS), were used to defi ne the two other at–risk groups: children in families ever on income 
assistance (IA) and children involved with CFS, respectively. 

All data management, programming, and analyses were performed using SAS® statistical analysis 
software, Version 9.2. 
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Study Period and Cohorts
We used data from the fi rst two province–wide EDI collections in Manitoba, completed in the 2005–06 
(n=12,214 children) and 2006–07 (n=12,092 children) school years. These generally represent Manitoba 
children born in 2000 and 2001, respectively, as shown in Figure 1.1. In order to carry out our analyses, 
we made the following exclusions: children with invalid Personal Health Identifi cation Numbers 
(PHINs), multiple PHINs, duplicate or erroneous health registrations, and children without continuous 
healthcare coverage. Postal codes of the Public Trustee and CFS were also excluded from all regional 
descriptive and income–related analyses because we did not know the geographical locations of 
the residences for the children under their respective care. The 2005–06 EDI sample included 10,773 
children and the 2006–07 EDI sample included 11,125 children, for a combined total sample of 21,898 
children who lived in Manitoba (see Figure 1.1). We used this sample for descriptive analyses.

Figure 1.1:  Development of Manitoba Cohorts for Descriptive and Modeling Analyses

2006 EDI
(2005-06 school year)

N=12,214

Valid and invalid PHINs

n = 10,773

207 born in 1999
10,566 born in 2000

2007 EDI
(2006-07 school year)

N=12,092

Valid and invalid PHINs

n = 11,125

293 born in 2000
10,817 born in 2001

15 born in 2002

2006 + 2007 EDI

n = 21,898

y

Cohorts for 
Descriptive Analyses

(Chapters 1-3)

(Data cleaning and exclusions)1

Combine years

(Additional exclusions) 2

Cohort for Vulnerability 
and

Modeling Analyses
(Chapters 4-6)

n = 18,398 3

1 e.g., invalid PHIN, missing PHIN, invalid EDI scores, 
duplicate  and erroneous records, postal codes  errors, 
postal codes of Public Trustee and CFS, and those 
without continuous health coverage  since we needed 
to follow the child from birth to fi ve years of age.

2 These exclusions were necessary in order to 
measure health and family characteristics, which 
required us to link each child to their mother, and 
to use hospital data. Thus we excluded children not 
born in a Manitoba hospital and those whose mothers 
were missing their PHIN.

3 Risk status and health status at birth and through 
childhood were examined for a subset of this cohort, 
those born in 2000 and 2001.
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From this combined sample of 21,898 children, we used a smaller sample (n=18,398) for our modeling 
analyses. Because we required birth data, we excluded children not born in a Manitoba hospital 
(n=3,485) and those whose mothers were missing their PHIN (n=15). To look at risk and health status at 
birth and through childhood as predictors of EDI outcomes, we examined data for the 2000 and 2001 
birth cohorts (combined) to determine family circumstances, generally at birth or as of the child’s fourth 
birthday3, unless otherwise indicated (e.g., mother’s age at fi rst childbirth). 

Modeling
To predict children’s EDI outcomes at age fi ve, we used several statistical modeling techniques 
depending on the characteristics of the EDI data: structural equation modeling (SEM), logistic 
regression, and multilevel logistic regression. We used SEM to model children’s average EDI scores for 
each of the fi ve EDI domains (see Table 1.1). We used both logistic and multilevel logistic regression to 
model the following outcomes:  Very Ready in one or more domains (VR1+), Not Ready in one or more 
domains (NR1+), Multiple Challenge Index (MCI), Very Ready in each domain (VR), and Not Ready in 
each domain (NR). The EDI data for the SEMs are continuous (e.g., scores ranging from 0 to 10), whereas 
the EDI data for the logistic and multilevel logistic regressions are dichotomous (i.e., present or absent, 
wherein we used “dummy variables” of 1 or 0 to denote the presence or absence of the outcome, 
respectively). 

In principle, a given child could score in the bottom 10th percentile in one EDI domain, but also score in 
the top 30th percentile in another EDI domain, thereby being simultaneously classifi ed as both NR and 
VR. For clarity in the interpretation of our SEMS, logistic regressions, and multilevel logistic regressions, 
we excluded children who fell in this overlapping category (5.9% of total sample). 

Structural Equation Modeling (SEM)

SEM is a statistical technique used to test a theory. SEM specifi es a model that represents predictions of 
that theory among constructs measured with indicators (Kline, 2011). In Chapter 3, based on a theory 
relating the constructs of “health at birth” and “major illness” and “minor illness” through early childhood 
to EDI outcomes, we specify a model of predictor variables measured at birth and through early early 
childhood.4 We adapted the predictor variables used by Fransoo et al. (2008) for our SEMs. We set the 
measurement endpoint of our predictor variables at each child’s fourth birthday to ensure that they 
all temporally preceded children’s EDI outcomes in Kindergarten at age fi ve. Children are generally 
admitted into Kindergarten if they will be turning age fi ve in that year, so children’s ages vary around 
age fi ve at the time of EDI completion (see Footnote 3). Descriptions of our predictor variables are 
presented in Table 1.2.

3 We used the child’s fourth birthday rather than age of testing or age fi ve to ensure that all the predictors clearly preceded the 
outcome variable (EDI) in time (without having diff erent measurement cut–off  times for each predictor variable); some children 
turned age fi ve before the EDI while others did afterwards.

4 In SEM, it is important to assess how well our conceptual models match up with the observed data, which is referred to as 
“goodness of fi t.” The following indices were used in judging the goodness of fi t of our SEMs (Hatcher, 1994): Bentler’s Comparative 
Fit Index (CFI); Bentler and Bonnet’s Normed Fit Index (NFI); Bentler and Bonnet’s Non–Normed Fit Index (NNFI), and Bollen’s 
Normed Index (Rho1). For each of these indices, all our models had values above 0.9, indicating a good fi t (Hatcher, 1994).
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Table 1.2:  Variables Used in Study

Variable Name DEFINITION 

Male Sex of child (female=0, male=1)
Child’s Age The child’s exact age in years, as of the EDI date  

Health Status At Birth   -   A latent construct created from four variables: 
a) Premature A dichotomous measure of whether the child was born ‘preterm’ (before 

37 complete weeks of gestation) 
b) Low Birth Weight A dichotomous measure of whether the child weighed 0-2,499 grams

versus 2,500 or more at birth 
c) ICU 3+ Days at Birth A dichotomous measure of whether the child spent three or more days 

in an intermediate or intensive care nursery 
d) Long Birth Stay A dichotomous measure of whether the length of the birth hospitalization 

was above the 90th percentile 
Breastfed A dichotomous measure of whether breastfeeding (exclusive or partial) 

was initiated during birth hospitalization 
Minor Illness - A latent construct created using data from two variables:

a) 90% Minor ADGs
1
  A dichotomous measure of whether the child accumulated, from birth to 

their 4th birthday, more than the 90th percentile value (24) of Minor ADG-
years  

b) Physician Visits A continuous measure of the number of times the child had an 
‘ambulatory visit’2 with a physician (GP or specialist) 

Major Illness  -  A latent construct created using data from three variables:
a) 2+ Major ADGs A dichotomous measure of whether the child had two or more Major 

ADG-years from birth to their 4th birthday 
b) 6+ Days in Hospital A dichotomous measure of whether the child spent six or more days 

admitted to hospital from birth discharge to their 4th birthday 
c) ICU A dichotomous measure of whether the child was ever admitted to an 

intensive care unit from birth discharge to their 4th birthday 
Area Income  The average household income for the area in which the child’s family 

lived as of the child’s fourth birthday 
Family Ever On IA A dichotomous measure of whether the child’s family received Income 

Assistance (IA) from the child’s birth to their 4th birthday 
CFS A dichotomous measure of whether the child was ever involved in Child 

and Family Services (CFS) up to their 4th birthday; used only in the logistic 
models 

Mother’s Age  The age of the child’s mother at the birth of her first child 

Mom Married A dichotomous measure of whether the mother was registered as 
married or not (legal or common-law) as of the child’s 4th birthday 

Maternal Depression A dichotomous measure of whether the mother had at least one 
diagnosis for depression3 from the child’s birth to their 4th birthday 

4+ Children A dichotomous measure of whether the child’s mother had four or more 
children as of the child’s 4th birthday 

3+ Moves A dichotomous measure of whether child’s family moved three or more 
times from the child’s birth to their 4th birthday 

1 Aggregated Diagnostic Groups – “a grouping of diagnosis codes that are similar in terms of severity and likelihood
of persistence of the health condition over time.” Please see Glossary for more information and Table A1.1 in the
Appendix for the codes used in this study.
2 Almost all contacts with a physician excluding most visits for prenatal care and visits that take place during a
patient’s hospital stay.
3 See Glossary for details.
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Logistic Regression

The modeling of our dichotomous outcomes for this deliverable presented a challenge in terms of 
which predictors to include in the logistic and multilevel logistic regression models. Based on Fransoo 
et al. (2008), our SEMs comprised 19 predictor variables to which we added being in CFS as our 20th 
predictor variable. The inclusion of predictors in models is often based on prior evidence suggesting 
that the variables are associated with the outcomes. Apart from SES–related predictor variables, very 
few of our predictor variables have been directly associated with EDI scores as the outcome variable in 
previous work. Thus, we considered all 20 predictors for potential inclusion in our logistic and multilevel 
logistic regression models. However, before using all of the 20 variables, we tested for multicollinearity 
using tolerance and variance infl ation. Some authors suggest a value of tolerance below 0.4 to indicate 
high multicollinearity (Allison, 1999). Accordingly, all our models passed multicollinearity testing with 
very high values for tolerance and variance infl ation. 

The next step in our modeling process was the selection of optimal logistic models.  Considering our 
20 predictor variables, there were potentially 220 (about 1,048,576) possible models for each outcome. 
We, therefore, used stepwise logistic regression to reduce the number of candidate models to 20 
(Shtatland et al., 2001) and used best subset selection to determine the optimal logistic models, based 
on the values of the Akaike Information Criterion (AIC, a way of selecting a model from a set of 
models). For each outcome, we designated the model with the lowest AIC value as the optimal model. 

Multilevel Logistic Regression

 With the exception of area–level income, all of the other predictor variables were defi ned at an 
individual level. Because of the presence of both individual and area–level data, we then computed 
multilevel logistic regression models for our dichotomous outcomes with two levels. Level 1 is the 
individual level and level 2 represents the area–level, specifi cally the districts for the non–Winnipeg 
sample and the 25 neighbourhood clusters for Winnipeg. 

In our multilevel logistic regression models, we considered only random intercept models, using the 20 
predictors used in the optimal logistic regression models described above (see Tables A1.2 to A1.14 of 
Appendix 2 for summaries of these predictors). We discuss the results for our dichotomous outcomes 
based on these optimal multilevel logistic regression models. 

We used SAS® PROC LOGISTIC AND PROC GLIMMIX for our dichotomous outcomes in the logistic and 
multilevel logistic regression analyses and used SAS® PROC CALIS for our continuous outcomes in the 
SEMs.
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Chapter 2: Socioeconomic Adversity and Children’s 
Vulnerability at Age Five

Does SES Relate to EDI Outcomes?
In this chapter, we provide descriptive information about children’s vulnerability at age fi ve, being “Not 
Ready” in at least one Early Development Instrument (EDI) domain. This information is provided as a 
function of socioeconomic status (SES), measured by area–level income from the 2006 Census. The 
Census information on average household income was applied to Manitoba residents, according to 
postal code or dissemination area. The Manitoba population was then divided into quintiles, separately 
for urban areas (U1–U5) and rural areas (R1–R5) in the province. 

How well is individual–level SES represented by area–level income? Table 2.1 (from Martens et al., 2010) 
provides additional descriptive information from the 2006 Census regarding each income quintile. 
Average area–level income is strongly representative of other variables pertinent to SES. Higher levels of 
average area–level income are associated with 

(a) lower percentages of unemployment
(b) higher percentages of high school completion
(c) lower percentages of homes in disrepair

Further, income is also related to Aboriginal status; higher percentages of people self–identifying as 
Aboriginal (particularly North American Indian, i.e., First Nations) live in areas with lower income levels. 
Lastly, of note is a “not found” group for whom income data are not available (and so it is not included 
in the income quintiles). The “not found” group has higher percentages of unemployment and homes 
in disrepair, a low percentage of high school completion, and a high percentage of First Nations people. 
It can also be noted that while percentages of Metis and recent immigrant peoples are relatively evenly 
distributed across rural income quintiles, they are overrepresented in lower SES levels in urban areas.

Table 2.1:  Neighbourhood Income Quintile Group Description Chart 2006 Census

Income
Quintile

Population
Size

% in Group 
from

Repository‡

Mean
Income

% Inuit % Metis % North 
American

Indian

%
Aboriginal

Origin

%
Immigrant

%
Unemployed

% Completed 
High School

% Private Dwellings 
in Need of Major 

Repairs

Not Found 10,251 100.0 0.00 3.7 44.5 47.6 0.0 13.4 56.8 26.3

R1 91,367 19.8 $34,331 0.01 5.4 48.2 52.5 0.6 12.9 43.9 24.8
R2 91,509 19.9 $45,021 0.13 6.9 10.6 16.9 1.6 5.3 58.5 11.3
R3 91,580 19.9 $50,851 0.03 7.3 6.9 13.5 2.1 4.4 61.2 10.4
R4 91,296 19.8 $59,572 0.12 8.0 6.4 13.7 1.9 3.9 64.2 10.3
R5 95,152 20.6 $81,336 0.16 7.2 6.4 13.0 1.2 3.9 72.3 7.1

U1 142,655 20.1 $34,371 0.12 8.1 11.6 19.0 7.3 8.5 68.2 10.6
U2 141,721 20.0 $48,458 0.11 7.7 6.6 13.9 3.2 5.1 73.1 11.2
U3 141,732 20.0 $61,085 0.07 5.4 4.0 9.1 2.7 4.5 77.8 8.3
U4 141,564 20.0 $77,308 0.10 5.0 2.7 7.4 2.0 3.9 81.0 5.2
U5 141,703 20.0 $114,331 0.03 2.9 1.6 4.5 1.9 3.5 84.6 4.3

‡ Column does not sum to 100% due to rounding of numbers
Note: Information is included for all First Nations communities in Manitoba Adapted from Martens et al. (2010)
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As shown in Figures 2.1 and 2.2, both urban and rural children’s vulnerability at age fi ve exhibits an 
SES gradient, with disproportionately higher prevalence of Not Ready in one or more EDI domains at 
lower SES levels. The SES gradient appears steeper in urban Manitoba, indicating greater inequities in 
children’s early development in urban Manitoba compared to rural Manitoba.5 

5 This may be due to better measurement of SES in urban areas.

Figure 2.1:  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Urban Income Quintile, Manitoba†

Figure 2.2:  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Rural Income Quintile, Manitoba†
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Across income quintiles, the prevalence of children’s vulnerability at age fi ve is considerable, ranging 
from 21% to nearly 40% of children in a given income quintile and representing thousands of Manitoba 
children at the crucial developmental transition from the early years into school at Kindergarten. As 
shown in Table 2.2, overall across Manitoba, 26% of the Kindergarten children in our cohort (5,726 of 
21,898) were vulnerable. Proportionately more children in the lowest income quintile are vulnerable; 
but numerically more children in the middle and upper class (the three middle and upper income 
quintiles) are vulnerable because the majority of children in the population are not socioeconomically 
poor, as shown in Table 2.2. In other words, 29% of all vulnerable children (1,652 of 5,726) are in the 
lowest income quintile; these are the children traditionally targeted by policies (e.g., anti–poverty 
programs). By comparison, 51% of all vulnerable children (2,905 of 5,726) are from the middle and upper 
income quintiles.

Table 2.2:  Number of Children Not Ready (≥ 1 EDI Domains) at Age 5 by Urban and Rural Income  
 Quintiles, Manitoba†

Manitoba Total

U1 1,131 R1 521 1,652
U2 801 R2 368 1,169
U3 693 R3 459 1,162
U4 489 R4 465 954
U5 422 R5 377 799

5,726
† 2006 & 2007 EDI cohorts Source: Manitoba Centre for Health Policy, 2011

Urban Rural

Figure 2.3:  Percent Not Ready (≥ 1 EDI Domains) by Age, Manitoba†

Figures 2.3 and 2.4 show the percentage of vulnerable children grouped by age and gender. 
Vulnerability is more prevalent in younger children, compared to older children, and is considerably 
more prevalent in boys compared to girls. 
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--

Figures 2.5 and 2.6 show the prevalence of children’s vulnerability by Regional Health Authority (RHA) 
and by Winnipeg Community Area (CA), each ordered by increasing premature mortality rate (PMR; 
the rate of deaths of residents aged 0 to 74 years per 1,000 residents aged 0 to 74 years) as an index of 
the overall health of the population in the RHA or CA, which generally follows an order based on area–
level SES. 

Across the 10 RHAs outside of Winnipeg, the prevalence of EDI vulnerability more than doubles from the 
lowest–prevalence to the highest–prevalence RHA. Across RHAs, EDI vulnerability does not appear to be 
as strongly related to PMR as other population health measures. 

Figure 2.4:  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Gender, Manitoba†
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Figure 2.5:  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by RHA of Residence†

Figure 2.6:  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Winnipeg Community Area of Residence†
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Across the Winnipeg CAs, the prevalence of EDI vulnerability nearly doubles from the lowest–prevalence 
to the highest–prevalence area. Compared to the RHA level, in Winnipeg, there appears to be a 
relationship between children’s EDI vulnerability and the overall health of the community area (PMR). 

In summary, children’s vulnerability at age fi ve is strongly graded by socioeconomic status (SES), as 
indexed by area–level (e.g., neighbourhood) income. Greater socioeconomic adversity is associated 
with greater vulnerability. There is no obvious threshold (e.g., poverty line) at which point children’s 
vulnerability becomes especially prominent. The diff erential in vulnerability nearly doubles from the 
highest SES group to the lowest SES group. However, children’s vulnerability is less strongly associated 
with the overall health (PMR) of a given region or community area, especially outside of Winnipeg.

Note: Corresponding fi gures showing the prevalence of children who were “Very Ready” (VR) on the EDI 
and who scored positive on the Multiple Challenge Index (MCI) are provided in Figures A2.1 to A2.14 in 
Appendix 2. SES gradients are also apparent for these EDI outcomes. 
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Chapter 3: Biological Vulnerability at Birth and Children’s 
Vulnerability at Age Five

Does Early Life Health Predict EDI Outcomes?
In this chapter, we look at how biological vulnerability at birth relates to children’s vulnerability at age 
fi ve and the mediating role of major and minor illnesses throughout early childhood. We fi rst present 
fi ndings relating measures of children’s health at birth (gestational age, birth weight, preterm birth, 
long intensive care unit (ICU) stay, long hospital stay) to their EDI outcomes at age fi ve. 

These descriptive analyses are followed by more sophisticated structural equation models (SEMs). 
SEMs help test a conceptual model that interconnects measured variables into theoretical (latent or 
unmeasured) constructs. In our analyses, these constructs include (a) children’s health at birth—as 
indexed by measured variables relating to biological vulnerability (preterm birth, low birth weight, 
long ICU stay, long hospital stay); (b) children’s major illness in early childhood to age four—as indexed 
by measured variables (major Aggregated Diagnosis Groups (ADGs), long ICU stay, long hospital stay); 
and (c) children’s minor illness in early childhood to age four—as indexed by measured variables (minor 
ADGs, physician visits). We statistically relate these constructs to average scores on each of the fi ve 
EDI domains, controlling for social, economic, and demographic variables (area–level income, family 
residential mobility, family income assistance, single parent family, large family, mother’s age at fi rst 
childbirth, maternal depression, and breastfeeding initiation).

Our interest was in attempting to replicate the fi rst population–based study relating health at birth to 
school performance at age nine (Fransoo et al., 2008). That is, to see if this relationship also held true 
at age fi ve, as measured by the EDI. Thus, we used the same variables in our SEMs (for details about 
each variable, see Table 1.2) and focused on our sample from Winnipeg. While the intent of SEM is to 
test a conceptual model, it is important to emphasize that the analyses are correlational in nature, and 
cannot be assumed to be causal, albeit ordered in a sequence over time. Statistical analyses provided 
estimates of “goodness of fi t” between the conceptual model and the observed data. As noted earlier 
(see Footnote 4, Chapter 1), all of our SEMs met conventional standards of goodness of fi t. 

Descriptive Analyses. As shown in Figures 3.1 and 3.2, both suboptimal size for gestational age and 
suboptimal birth weight are related to EDI vulnerability fi ve years later, with higher percentages of EDI 
vulnerability for children who are small for gestational age (SGA; compared to normal for gestational 
age and large for gestational age) and low birth weight (LBW) or very low birth weight (VLBW) 
(compared to normal and high birth weight). Tables A3.1 and A3.2 in Appendix 3 provide counts. Figures 
A3.1 and A3.2 in Appendix 3 provide results for MCI.
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Figure 3.1:  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Size for Gestational Age at Birth,    
 Manitoba†
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Figure 3.2:  Percent Not Ready (≥ 1 EDI Domains) at Age 5 by Birth Weight, Manitoba†
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It is worth noting that there are SES gradients in the three subgroups that are diff erentially vulnerable 
on the EDI fi ve years later: SGA, LBW, and VLBW in urban areas, as shown in Figures 3.3 and 3.4. Tables 
A3.3 and A3.4 in Appendix 3 provide corresponding counts. Other measures of biological vulnerability 
at birth that also exhibit SES gradients are long ICU stay, preterm birth, and long hospital stay, as shown 
in Figure 3.5.

Figure 3.3:  Size for Gestational Age by Urban and Rural Income Quintiles, Manitoba†

Figure 3.4:  Birth Weight by Urban and Rural Income Quintiles, Manitoba†
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We now turn to a more complex look at how biological vulnerability at birth and socioeconomic 
adversity combine to infl uence EDI vulnerability at age fi ve, using Structural Equation Models (SEM). 
Figures 3.6 to 3.10 present these results for Winnipeg, beginning with language and cognitive 
development, which is the EDI domain most closely associated with the school performance (language 
and mathematics) outcome measure used by Fransoo et al. (2008). Our fi ndings shown in Figure 3.6 
parallel those of Fransoo et al. (Appendix Figure A3.3). Health at birth predicts children’s language and 
cognitive development at age fi ve. 

Major illness is the major mediating pathway from biological vulnerability at birth to vulnerability at age 
fi ve. That is, increasingly poor health status at birth is associated with greater major illness and greater 
minor illness in early childhood which, in turn, is related to decreasing scores on the EDI (i.e., increasing 
vulnerability). This relationship is stronger for major illness than minor illness.6

Socioeconomic adversity—as measured by family income assistance—is as strongly related to poorer 
EDI outcomes at age fi ve as is the pathway from biological vulnerability at birth through major illness in 
early childhood, similar to the results of Fransoo et al. (2008).

6 In SEMs, the sign of the coeffi  cients, positive or negative ( – ), indicates the directionality of eff ect, i.e., if the variable is associated 
with better or poorer outcomes.

Figure 3.5:  Birth Measures by Urban and Rural Income Quintiles, Manitoba†
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Comparing across Figures 3.6 to 3.10, for Winnipeg children, the infl uence of biological vulnerability at 
birth is strongest for physical health and well–being, followed by language and cognitive development, 
communication skills and general knowledge, social competence, and lastly, emotional maturity. 
Socioeconomic adversity is consistently related to all EDI domains, as are child sex and age. This 
corresponds with our descriptive fi ndings in the previous chapter.

Breastfeeding initiation was signifi cantly associated with language and cognitive development and 
communication skills and general knowledge, but not the physical, social, or emotional domains for 
Winnipeg children.

Contrary to expectations, (particularly for social and emotional outcomes), maternal depression and 
family residential mobility were not associated with Winnipeg children’s vulnerability at age fi ve in 
any of the fi ve EDI domains, after accounting for the eff ects of biological vulnerability at birth and 
socioeconomic adversity indexed by the other measures. This was similar to the fi ndings of Fransoo et 
al. (2008).

In summary, the fi ve EDI outcomes all shared a common pathway originating from biological 
vulnerability at birth, in the context of socioeconomic adversity.

SEM results for Manitoba and non–Winnipeg are presented in Figures A3.4 to A3.13 in Appendix 3. 
Results for Manitoba are nearly identical to the pattern and magnitude of eff ects found in Winnipeg.

Figure 3.6: Relationships Between Health at Birth and EDI Language and Cognitive Development at   
 Age 5, Winnipeg†
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Figure 3.7:  Relationships Between Health at Birth and EDI Physical Health and Well-Being at Age 5,   
 Winnipeg†
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Figure 3.8:  Relationships Between Health at Birth and EDI Communication Skills and General    
 Knowledge at Age 5, Winnipeg†
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Figure 3.9:  Relationships Between Health at Birth and EDI Social Competence at Age 5, Winnipeg†
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Figure 3.10: Relationships Between Health at Birth and EDI Emotional Maturity at Age 5, Winnipeg†
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However, some notable diff erences emerged in the SEMs for non–Winnipeg when compared to 
Winnipeg and Manitoba overall. First, for three EDI domains, the direct pathway from health at birth 
to EDI outcome was statistically signifi cant:  physical health and well–being, language and cognitive 
development, and communication skills and general knowledge. Second, the indirect pathway 
via minor illness was not statistically signifi cant for physical health and well–being, language and 
cognitive development, social competence, or emotional maturity. Third, being in a single parent 
family was statistically signifi cant for poorer communication skills and general knowledge. Fourth, 
maternal depression was a statistically signifi cant predictor for poorer social competence and poorer 
communication skills and general knowledge. Fifth, having a large number of children in the home 
was statistically signifi cant for poorer social competence and poorer emotional maturity. Finally, 
breastfeeding was not a statistically signifi cant predictor for physical health and well–being or language 
and cognitive development.

To test our conceptual model for EDI outcomes that are present or absent (e.g., vulnerability or NR), 
we also conducted logistic regressions and multilevel logistic regressions,7 using all of the variables 
from the SEM, as well as a variable denoting involvement with (CFS) (see Chapter 4). Overall, we found 
evidence consistent with our SEM results . In Table 3.1, we present the multilevel logistic regression 
results for Manitoba. 

7 Multilevel models accounted for the hierarchical nature of our area–level income variable (i.e., families nested or clustered within 
geographic areas). Perhaps because our models also included some family–level income data (family IA), the results of the 
multilevel models are nearly identical in pattern and magnitude of statistical eff ects, compared to our other logistic models where 
the hierarchical levels were not taken into account.

Table 3.1:  Odds Ratios for EDI Not Ready (≥ 1 EDI Domains) at Age 5, Manitoba†

Predictors Odds Ratios Confidence Intervals
Male 2.37 2.20 - 2.57

Child's Age 0.39 0.35 - 0.45
Premature 0.83 0.68 - 1.01

Low Birth Weight 1.34 1.06 - 1.70
ICU 3+ Days At Birth 1.31 1.07 - 1.61

Breastfed 0.86 0.78 - 0.94
2+ Major ADGs 1.51 1.28 - 1.77

90%+ Minor ADGs 1.28 1.10 - 1.49
Physician Visits 1.00 1.00 - 1.00

6+ Days In Hospital 1.52 1.31 - 1.76
Area Income 0.51 0.41 - 0.63

Family Ever on IA 1.69 1.51 - 1.90
CFS 1.51 1.34 - 1.71

Teen Mom 1.35 1.23 - 1.49
Mom Married 0.78 0.71 - 0.85

4+ Kids 1.62 1.46 - 1.80
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: ADG- Adjusted Diagnostic Group, IA- Income Assistance, CFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011
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The odds ratios (ORs) indicate that the odds of being vulnerable are statistically signifi cantly higher 
with socioeconomic adversity; for example, the odds of EDI vulnerability are 1.7 times greater for 
children in families on IA than for those not on IA. In contrast, children in two–parent families are less 
likely to be vulnerable (OR = 0.78) than children in single parent families; and every unit increase in 
area–level income is associated with decreased odds of vulnerability (OR = 0.51), after controlling for 
other variables. 

Similarly, the odds of being vulnerable at age fi ve are statistically signifi cantly higher with biological 
vulnerability: for example, the odds of being vulnerable are 1.5 times greater for children with major 
illness (as indicated by 2+ major ADGs) than children without major illness in early childhood (and 1.3 
times greater for minor illness), for children who required extended hospital stays in early childhood, 
and for children who required extended ICU care at birth. Importantly for intervention (see Chapter 7), 
breastfeeding initiation was associated with lower odds of vulnerability (OR = 0.86). The odds of being 
vulnerable at age fi ve are 2.4 times greater for boys than for girls and decrease with child age (OR = 
0.39). This evidence indicates that our previous descriptive fi ndings for individual predictor variables 
generally hold true after statistically controlling for the eff ects of the other predictor variables.

Taking the fi ndings of this chapter together, using diff erent statistical techniques, we fi nd a consistent 
picture. Children`s vulnerability at age fi ve can be traced back to biological vulnerability at birth and 
socioeconomic adversity through early childhood.

Additional multilevel logistic analyses are presented in Appendix 3 (Table A3.5 to A3.24) for Not 
Ready by domain and Very Ready by domain, for Manitoba, Winnipeg, and non–Winnipeg samples. 
All are consistent with our overall fi nding of the association of both biological vulnerability at birth 
and socioeconomic adversity with early childhood vulnerability at age fi ve. As noted in Chapter 1, 
summaries of the predictors from the optimal models are presented in Tables A1.2 to A1.14 of 
Appendix 1.
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Chapter 4: Children’s Vulnerability at Age Five in At–Risk 
Groups

What are the EDI Outcomes of Children of Mothers Who Were Teens at 
First Childbirth, Children in Families on Income Assistance, and Children 
Involved with Child and Family Services?

In this chapter, we describe the prevalence of early developmental vulnerability among children in 
three “at–risk” groups: being born to mothers who were teenagers at their fi rst childbirth, being in 
families who were ever on IA, and being in CFS.8 In the analyses reported in the previous chapter, with 
few exceptions, being in each of these at–risk groups was statistically signifi cantly associated with poor 
EDI outcomes, particularly language and cognitive development and physical health and well–being. 
Of the combined 2000 and 2001 birth cohort for Manitoba, children born to mothers who were teens 
at fi rst childbirth comprised 22.8% (4,942/21,676), children living in families on IA comprised 20.3% 
(4,403/21,676), and children in CFS comprised 11.4% (2,461/21,676).9 

SES gradients can be seen for each of the three at–risk groups and their combinations, with the largest 
proportions found in the lowest income quintile, especially in urban areas (see Figures 4.1 to 4.3 and 
Tables A4.1–A4.3 in Appendix 4 for the corresponding counts). Missing CFS data (e.g., not collected or 
entered by rural/northern agencies) and missing IA data (e,g., First Nations communities outside the 
provincial IA system) account for the lower percentages of CFS and IA in Figure 4.3.

8 As explained in Table 1.2, children in CFS include those in care and those receiving protection or support services. 
9 Given our interest in replicating Brownell et al. (2010), our analyses in this chapter were completed with the 2000 and 2001 birth 

cohorts, rather than the EDI collection years.

Figure 4.1:  SES Gradients within At-Risk and Combination Groups by Winnipeg Income Quintiles†
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Source: Manitoba Centre for Health Policy, 2011
† Children from 2006 & 2007 EDI cohorts who were born in 2000 & 2001
*Linear trend test significant (p < 0.05)
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Figure 4.2:  SES Gradients within At-Risk and Combination Groups: Urban Income Quintiles†
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Figure 4.3:  SES Gradients within At-Risk and Combination Groups: Rural Income Quintiles†
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Brownell et al. (2010) found dramatically high odds of poor outcomes in youth and young adulthood 
as a function of being in one or more of these three at–risk groups through childhood. Poor outcomes 
included failure to obtain eight credits in Grade 9, failure to complete high school, teenage parenthood, 
and requiring income assistance in early adulthood. We focused on our combined birth cohort for 
Winnipeg (n=11,954) and used the same at–risk groupings and control variables (child age, child sex, 
presence of intellectual disability or emotional behavioural disorder, number of children in family, area–
level SES, area percent of Aboriginal population, mother not married at child’s birth) as Brownell et al.

Figure 4.4 shows the overlap of the 3,883 children in our cohort (32% of the total sample) who were in 
one or more of the three at–risk groups.

Figure 4.4:  Overlap of At-Risk Groups in Winnipeg Cohort (Five-Year Olds)†

†Children from 2006 & 2007 EDI cohorts who were born in 2000 & 2001  Source: Manitoba Centre for Health Policy, 2011

Figure 4.4: Overlap of At-Risk Groups in Winnipeg Cohort  (Five-year olds)
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In Figure 4.5, we present the prevalence of children’s vulnerability at age fi ve for each of the at–risk 
groups and their combinations. The pattern and relative magnitude of our fi ndings are consistent 
with Brownell et al. (2010), shown in Figure 4.6, who followed a cohort born a decade and a half earlier 
than our EDI cohort and used outcomes measured much later in the life course. Although not as high 
as the prevalence fi gures for vulnerability at high school graduation (see Figure 4.6), the prevalence 
of vulnerability is already considerable at school entry in Kindergarten in our data. The prevalence of 
children`s EDI vulnerability is 43% to 129% higher across the at–risk groups, compared to children who 
are not in any of the at–risk groups (see Figure 4.5)

In Figure 4.7, we present the ORs for children’s vulnerability at age fi ve for each of the varying 
combinations of the three at–risk groups, in comparison to the fi ndings of Brownell et al. (2010) for 
poor outcomes in youth and early adulthood (not completing eight credits by the end of Grade 9, not 
completing high school, becoming a teen mom, receiving income assistance as a young adult). 
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Appendix Table A1.9:  Summary of Predictors from Optimal Logistic Models: EDI Very Ready in  
    Language and Cognitive Development†

PPredictors Manitoba Winnipeg Non-Winnipeg

Male xx x x
Child's Age xx x x
Premature

Low Birth Weight   xx x x
ICU 3+ Days At Birth xx

Long Birth Stay xx
Breastfed xx x x

2+ Major ADGs xx
90%+ Minor ADGs

Physician Visits xx x
6+ Days In Hospital xx x

ICU
Area Income xx x x

Family Ever on IA xx x x
CFS xx x x

Teen Mom xx x x
Mom Married xx x x

Maternal Depression xx x x
4+ Kids xx x x

3+ Moves 

† 2006 & 2007 EDI cohorts
x -indicates relevant variables included in final model
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A1.9: Summary of Predictors from Optimal Logistic Models: 
EDI Very Ready in Language and Cognitive Development †

Appendix Table A1.10:     Summary of Predictors from Optimal Logistic Models: EDI Very Ready in  
        Physical Health and Well-Being†

PPredictors Manitoba Winnipeg Non-Winnipeg

Male xx x x
Child's Age xx x x
Premature

Low Birth Weight   xx x
ICU 3+ Days At Birth 

Long Birth Stay xx
Breastfed

2+ Major ADGs xx x
90%+ Minor ADGs xx x x

Physician Visits xx
6+ Days In Hospital xx x x

ICU
Area Income xx x

Family Ever on IA xx x x
CFS xx x x

Teen Mom xx x x
Mom Married xx x x

Maternal Depression
4+ Kids xx x x

3+ Moves 

† 2006 & 2007 EDI cohorts
x -indicates relevant variables included in final model
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A1.10: Summary of Predictors from Optimal Logistic Models: 
EDI Very Ready in Physical Health and Well-Being †
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Appendix Table A1.11:     Summary of Predictors from Optimal Logistic Models: EDI Very Ready in  
        Communication Skills and General Knowledge†

PPredictors Manitoba Winnipeg Non-Winnipeg

Male xx x x
Child's Age xx x x
Premature xx x

Low Birth Weight   
ICU 3+ Days At Birth xx x

Long Birth Stay xx x
Breastfed xx x x

2+ Major ADGs xx x
90%+ Minor ADGs xx x

Physician Visits xx x
6+ Days In Hospital xx x x

ICU xx x
Area Income xx x x

Family Ever on IA xx x x
CFS xx x x

Teen Mom xx x x
Mom Married xx

Maternal Depression xx
4+ Kids xx x x

3+ Moves 

† 2006 & 2007 EDI cohorts
x -indicates relevant variables included in final model
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A1.11: Summary of Predictors from Optimal Logistic Models: 
EDI Very Ready in Communication Skills and General Knowledge † 

Appendix Table A1.12:     Summary of Predictors from Optimal Logistic Models: EDI Very Ready in  
        Social Competence†

PPredictors Manitoba Winnipeg Non-Winnipeg

Male xx x x
Child's Age xx x x
Premature xx x

Low Birth Weight   xx x
ICU 3+ Days At Birth xx x

Long Birth Stay xx
Breastfed

2+ Major ADGs xx x
90%+ Minor ADGs xx x

Physician Visits xx
6+ Days In Hospital xx x

ICU
Area Income xx x x

Family Ever on IA xx x
CFS xx x x

Teen Mom xx x x
Mom Married xx x x

Maternal Depression xx
4+ Kids xx x x

3+ Moves 

† 2006 & 2007 EDI cohorts
x -indicates relevant variables included in final model
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A1.12: Summary of Predictors from Optimal Logistic 
Models: EDI Very Ready in Social Competence † 
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Appendix Table A1.13:     Summary of Predictors from Optimal Logistic Models: EDI Very Ready in  
        Emotional Maturity†

PPredictors Manitoba Winnipeg Non-Winnipeg

Male xx x x
Child's Age xx x x
Premature

Low Birth Weight   
ICU 3+ Days At Birth 

Long Birth Stay xx x
Breastfed

2+ Major ADGs
90%+ Minor ADGs xx x

Physician Visits xx x x
6+ Days In Hospital xx x x

ICU
Area Income xx x x

Family Ever on IA xx x
CFS xx x x

Teen Mom xx x
Mom Married xx x x

Maternal Depression xx
4+ Kids xx x

3+ Moves 

† 2006 & 2007 EDI cohorts
x -indicates relevant variables included in final model
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

ppendix ab e 1.13: ummary of Predictors from ptima  ogistic 
Models: EDI Very Ready in Emotional Maturity † 

Appendix Table A1.14:     Summary of Predictors from Optimal Logistic Models: Multiple Challenges 
        ( ≥ 9 EDI Sub-Domains) at Age 5†

PPredictors Manitoba Winnipeg Non-Winnipeg

Male xx x x
Child's Age xx x x
Premature

Low Birth Weight   xx
ICU 3+ Days At Birth 

Long Birth Stay xx x x
Breastfed

2+ Major ADGs xx x x
90%+ Minor ADGs xx x

Physician Visits xx x
6+ Days In Hospital xx x x

ICU xx
Area Income xx x x

Family Ever on IA xx x x
CFS xx x x

Teen Mom xx x
Mom Married xx x x

Maternal Depression xx
4+ Kids xx x

3+ Moves 

† 2006 & 2007 EDI cohorts
x -indicates relevant variables included in final model
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A1.14: Summary of Predictors from Optimal Logistic Models: 
Multiple Challenges (  9 EDI Sub-Domains) at Age 5 †
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Appendix 2: Figures and Tables for Chapter 2

Appendix Figure A2.1:    Percent Very Ready (>1 EDI Domains) at Age 5 by Income Quintile, Winnipeg† 

Appendix Figure A2.2:     Percent Very Ready (>1 EDI Domains)  at Age 5 by Urban Income Quintile,  
        Manitoba†
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Source: Manitoba Centre for Health Policy, 2011
† 2006 & 2007 EDI cohorts
*Linear trend test significant (p < 0.05)
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*Linear trend test significant (p < 0.05)
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Appendix Figure A2.3:      Percent Very Ready (>1 EDI Domains) at Age 5 by Rural Income Quintile,  
        Manitoba†
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Source: Manitoba Centre for Health Policy, 2011
† 2006 & 2007 EDI cohorts
*Linear trend test significant (p < 0.05)

Appendix Figure A2.4:      Percent Very Ready (>1 EDI Domains) by Age, Winnipeg†
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† 2006 & 2007 EDI cohorts
* Significantly different from Age > 5.71 (p < 0.05)
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Appendix Figure A2.5:      Percent Very Ready (>1 EDI Domains) at Age 5 by Gender, Winnipeg†
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Source: Manitoba Centre for Health Policy, 2011
† 2006 & 2007 EDI cohorts
* Significantly different from Female (p < 0.05)

Appendix Figure A2.6:      Percent Very Ready (≥1 EDI Domains) at Age 5 by RHA of Residence†
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Source: Manitoba Centre for Health Policy, 2011

† 2006 & 2007 EDI cohorts
*Significantly different from Manitoba average (p < 0.05)
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Appendix Figure A2.7:      Percent Very Ready (>1 EDI Domains) at Age 5 by Winnipeg Community Area  
         of Residence†
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Source: Manitoba Centre for Health Policy, 2011

† 2006 & 2007 EDI cohorts
*Significantly different from Winnipeg average (p < 0.05)

Appendix Figure A2.8:       Percent with Multiple Challenges (≥ 9 EDI Sub-domains) at Age 5 by Income  
         Quintile, Winnipeg†
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† 2006 & 2007 EDI cohorts
* Linear trend test significant (p < 0.05)
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Appendix Figure A2.9:      Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by Urban  
         Income Quintile, Manitoba†
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Source: Manitoba Centre for Health Policy, 2011
† 2006 & 2007 EDI cohorts
* Linear trend test significant (p < 0.05)

Appendix Figure A2.10:     Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by Rural  
           Income Quintile, Manitoba†

0%

2%

4%

6%

8%

10%

12%

14%

R1 R2 R3 R4 R5
Income Quintile*

Source: Manitoba Centre for Health Policy, 2011
† 2006 & 2007 EDI cohorts
* Linear trend test significant (p < 0.05)
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Appendix Figure A2.11:     Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) by Age, Manitoba†
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† 2006 & 2007 EDI cohorts
* Significantly different from Age > 5.71 (p < 0.05)

Appendix Figure A2.12:     Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by Gender,  
          Manitoba†
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* Significantly different from Female (p < 0.05) Source: Manitoba Centre for Health Policy, 2011
† 2006 & 2007 EDI cohorts
* Significantly different from Female (p < 0.05)
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Appendix Figure A2.13:     Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by RHA of  
           Residence†
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Source: Manitoba Centre for Health Policy, 2011

† 2006 & 2007 EDI cohorts
*Significantly different from Manitoba average (p < 0.05)
's" indicates data suppressed due to small numbers

Appendix Figure A2.14:     Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by   
           Winnipeg Community Area of Residence†
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Source: Manitoba Centre for Health Policy, 2011

† 2006 & 2007 EDI cohorts
*Significantly different from Winnipeg average (p < 0.05)
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Appendix Figure A3.1:      Percent with Multiple Challenges (≥ 9 EDI Domains) at Age 5 by Size for  
         Gestational Age at Birth, Manitoba†  

Appendix Figure A3.2:      Percent with Multiple Challenges (≥ 9 EDI Sub-Domains) at Age 5 by Birth  
         Weight, Manitoba†

Appendix 3: Figures and Tables for Chapter 3
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*Significantly different from Normal Birth Weight (p < 0.05)
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Appendix Table A3.1:      Size for Gestational Age at Birth: Number of Children Not Ready and Very  
         Ready ( ≥ 1 EDI Domains) and for Multiple Challenges ( ≥ 9 EDI Sub-Domains)  
         at Age 5, Manitoba†

SSmall Normal Large

Not Ready 431 4,002 783

Very Ready 754 8,835 1,627

MCI 93 700 147

† 2006 & 2007 EDI cohorts
Source: Manitoba Centre for Health Policy, 2011

Size for Gestational Age (n)

Appendix Table A3.1: Size for Gestational Age at Birth: 
Number of Children Not Ready and Very Ready (  1 EDI Domains) 

and for Multiple Challenges (  9 EDI Sub-Domains) at Age 5, Manitoba

Appendix Table A3.2:      Birth Weight: Number of Children Not Ready and Very Ready ( ≥ 1 EDI  
         Domains) and for Multiple Challenges ( ≥ 9 EDI Sub-Domains) at Age 5,  
         Manitoba†

VVery Low Low Normal High

Not Ready 48 341 4,095 895

Very Ready 43 293 9,029 1,856

MCI 17 42 706 177

† 2006 & 2007 EDI cohorts

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.2: Birth Weight: 
Number of Children Not Ready and Very Ready (  1 EDI Domains) 

and for Multiple Challenges (  9 EDI Sub-Domains) at Age 5, Manitoba

Birth Weight (n)

Appendix Table A3.3:      Number of Children in Each Size for Gestational Age Group by Urban and  
         Rural Income Quintiles, Manitoba†

SSmall Normal Large

U1 182 1,410 267

U2 168 1,633 277

U3 171 1,568 267

U4 166 1,797 319

U5 126 1,646 261

R1 60 713 185

R2 71 865 165

R3 81 1,053 200

R4 78 1,096 234

R5 82 1,136 240
† 2006 & 2007 EDI cohorts Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.3: Number of Children in Each 
Size for Gestational Age Group by Urban and Rural 

Income Quintiles, Manitoba †

Size for Gestational Age (n)

Rural Quintiles

Urban Quintiles
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Appendix Table A3.4:      Number of Children in Each Birth Weight Group by Urban and Rural Income  
         Quintiles, Manitoba†

VVery Low Low Normal High

U1 14 67 1,495 284

U2 14 80 1,666 318

U3 s 66 1,638 297

U4 12 59 1,853 358

U5 10 44 1,663 316

R1 9 30 712 207

R2 s 27 873 202

R3 s 17 1,071 244

R4 7 43 1,100 258

R5 14 36 1,128 285
† 2006 & 2007 EDI cohorts Source: Manitoba Centre for Health Policy, 2011

's' indicates data suppressed due to small numbers

Appendix Table A3.4: Number of Children in Each Birth Weight Group by 
Urbanand Rural Income Quintiles, Manitoba †

Birth Weight

Rural Quintiles

Urban Quintiles

Appendix Figure A3.3:      Relationships Between Health at Birth and Progress and Performance in  
         School at Age 9, Winnipeg

Premature Low Birth Weight

Long Birth Stay ICU 3+ days at Birth

2+Major ADGs 6+Days in HospitalICU

90%+ Minor ADGsPhysician Visits

Minor Illness 

Health at

Birth

Major

Illness

0.49 0.42 0.51 

Maternal Depression
4+ Kids

Breastfed

Family IA
Mother’s Age
Area Income

Male

5+ Moves

Child’s Age 

0.00
0.03

-0.02

0.03

0.03

0.02

-0.03
-0.01

-0.05

0.02

Statistical significance 
of corresponding 

unstandardized coefficients:

p < .01 *    
p < .001 **

Control variables:

Numbers are standardized coefficients from 
final Structural Equation Model

R2=0.1651

0.68 

0.76 0.71 

0.73 

0.68 0.82 

0.02
0.02

0.15**
-0.02

0.00
0.10**

0.07**
0.01  

0.06**

0.03
0.03

-0.02
-0.04*

0.06**

-0.12**
-0.12**

0.13**
0.14**

0.14**

Mom Married 

Progress and 

Performance 

In School  

at Age 9

Adapted from Fransoo, 2007
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Appendix Figure A3.4:      Relationships Between Health at Birth and EDI Language and Cognitive  
         Development at Age 5, Manitoba†

Premature Low Birth Weight

Long Birth Stay ICU 3+ days at Birth

2+Major ADGs 6+Days in HospitalICU

90%+ Minor ADGsPhysician Visits

HHealth at
Birth

Major
Illness

0.56 0.33 0.48

Maternal Depression

Breastfed

Mother’s Age
Area Income

-0.05**
0.02

-0.07**

-0.00

0.04**

0.01

-0.02               
0.00

-0.04*

0.01

Statistical significance 
of corresponding 

unstandardized coefficients:

p < .01 *    
p < .001 **

Appendix Figure A3.4: Relationships Between Health at Birth and 
EDI Language and Cognitive Development at Age 5, Manitoba†

Control variables:

Numbers are standardized coefficients from 
final Structural Equation Model

R2=0.1578

Language and Cognitive 
Development Domain  

0.52

0.830.72

0.61

0.720.88

-0.00              
-0.01             

-0.01             
-0.10**           

0.00              
0.06**           

0.18**           
-0.01           

-0.01       

0.07**              
0.01             

0.00
-0.10**

0.04**
-0.15**

-0.12**
0.10**

0.06**
0.14**

Minor Illness 

Mom Married 

3+ Moves

4+ kids

Male
Family Ever on IA

Child’s Age 
Source: Manitoba Centre for Health Policy, 2011

† 2006 & 2007 EDI cohorts

Appendix Figure A3.5:      Relationships Between Health at Birth and EDI Physical Health and 
          Well-Being at Age 5, Manitoba†

Premature Low Birth Weight

Long Birth Stay ICU 3+ days at Birth

2+Major ADGs ICU

90%+ Minor ADGsPhysician Visits

HHealth at
Birth

Major
Illness

0.57 0.33 0.46

Maternal Depression

Breastfed

Mother’s Age
Area Income

-0.05**
0.02

-0.07**

-0.00

0.04**

0.01

-0.02               
0.00

-0.04*

0.01

Statistical significance 
of corresponding 

unstandardized coefficients:

p < .01 *    
p < .001 **

Appendix Figure A3.5: Relationships Between Health at Birth and 
EDI Physical Health and Well-Being at Age 5, Manitoba†

Numbers are standardized coefficients from 
final Structural Equation Model

R2=0.1195

Physical Health and Well-
Being Domain  

0.52

0.830.72

0.61

0.720.88

-0.00              
-0.00             

-0.01             
-0.10**           

0.00              
0.06**           

0.18**           
-0.01           

-0.01       

0.07**              
-0.01             

-0.01
-0.07**

0.01
-0.13**

-0.12**
0.08**

0.03**
0.09**

Minor Illness 

Mom Married 

3+ Moves

4+ kids

Male
Family Ever on IA

Child’s Age 
Source: Manitoba Centre for Health Policy, 2011

6+Days in Hospital

Control variables:

† 2006 & 2007 EDI cohorts
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Appendix Figure A3.6:      Relationships Between Health at Birth and EDI Communication Skills and
         General Knowledge at Age 5, Manitoba†

Premature Low Birth Weight

Long Birth Stay ICU 3+ days at Birth

2+Major ADGs ICU

90%+ Minor ADGsPhysician Visits

HHealth at
Birth

Major
Illness

0.57 0.33 0.48

Maternal Depression

Breastfed

Family Ever on IA
Mother’s Age
Area Income
Child’s Age

-0.05**
0.02

-0.07**

-0.00

0.04**

0.01

-0.03               
0.00

-0.04**

-0.02

Statistical significance 
of corresponding 

unstandardized coefficients:

p < .01 *    
p < .001 **

Appendix Figure A3.6: Relationships Between Health at Birth and 
EDI Communication Skills and General Knowledge at Age 5, Manitoba†

Numbers are standardized coefficients from 
final Structural Equation Model

R2=0.1068

Communication Skills and 
General Knowledge Domain

0.52

0.830.72

0.61

0.720.88

-0.00              
-0.00             

-0.01             
-0.10**           

0.00              
0.06**           

0.18**           
-0.01           

-0.01       

0.01              
0.00             

-0.01
-0.11**

0.05**
-0.14**

-0.09**
0.07**

0.05**
0.11**

Minor Illness 

Mom Married 

3+ Moves

4+ kids

Male

Source: Manitoba Centre for Health Policy, 2011

6+Days in Hospital

Control variables:

† 2006 & 2007 EDI cohorts

Appendix Figure A3.7:      Relationships Between Health at Birth and EDI and Social Competence at
         Age 5, Manitoba†

Premature Low Birth Weight

Long Birth Stay ICU 3+ days at Birth

2+Major ADGs ICU

90%+ Minor ADGsPhysician Visits

HHealth at
Birth

Major
Illness

0.56 0.33 0.47

Maternal Depression

Breastfed

Mother’s Age
Area Income

-0.05**
0.02

-0.07**

-0.00

0.04**

0.01

-0.03              
0.00

-0.04*

0.01

Statistical significance 
of corresponding 

unstandardized coefficients:

p < .01 *    
p < .001 **

Appendix Figure A3.7: Relationships Between Health at Birth and 
EDI and Social Competence at Age 5, Manitoba†

Numbers are standardized coefficients from 
final Structural Equation Model

R2=0.1106

Social Competence Domain  

0.52

0.830.72

0.61

0.720.88

-0.00              
-0.00             

-0.01             
-0.10**           

0.00              
0.06**           

0.18**           
-0.01           

-0.01       

0.08**              
0.01             

-0.02
-0.05**

0.01    
-0.19**

-0.09**
-0.07**

0.04**
0.08**

Minor Illness 

Mom Married 

3+ Moves

4+ kids

Male
Family Ever on IA

Child’s Age 
Source: Manitoba Centre for Health Policy, 2011

6+Days in Hospital

Control variables:

† 2006 & 2007 EDI cohorts
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Appendix Figure A3.10:       Relationships Between Health at Birth and EDI Physical Health and   
             Well-Being at Age 5, Non-Winnipeg† 

Premature Low Birth Weight

Long Birth Stay ICU 3+ days at Birth

2+Major ADGs ICU

90%+ Minor ADGsPhysician Visits

HHealth at
Birth

Major
Illness

0.56 0.32 0.57

Maternal Depression

Breastfed

Mother’s Age
Area Income

-0.07**
0.01

-0.09**

-0.02

0.05*

0.02

-0.06**              
0.02

-0.04

0.05*

Statistical significance 
of corresponding 

unstandardized coefficients:

p < .01 *    
p < .001 **

Appendix Figure A3.10: Relationships Between Health at Birth and 
EDI Physical Health and Well-Being at Age 5, Non-Winnipeg†

Numbers are standardized coefficients from 
final Structural Equation Model

R2=0.1124

Physical Health and 
Well-Being Domain  

0.56

0.800.65

0.64

0.710.86

0.01              
-0.01             

-0.00             
-0.13**           

-0.01              
0.05**           

0.11**           
-0.02           

-0.01       

0.08**              
-0.00             

-0.02
-0.07**

0.01
-0.12**

-0.09**
0.12**

0.04*
0.08**

Minor Illness 

Mom Married 

3+ Moves

4+ kids

Male
Family Ever on IA

Child’s Age 
Source: Manitoba Centre for Health Policy, 2011

6+Days in Hospital

Control variables:

† 2006 & 2007 EDI cohorts

Appendix Figure A3.11:       Relationships Between Health at Birth and EDI Communication Skills and  
             General Knowledge at Age 5, Non-Winnipeg†

Premature Low Birth Weight

Long Birth Stay ICU 3+ days at Birth

2+Major ADGs ICU

90%+ Minor ADGsPhysician Visits

HHealth at
Birth

Major
Illness

0.56 0.31 0.61

Maternal Depression

Breastfed

Mother’s Age
Area Income

-0.07**
0.01

-0.09**

-0.02

0.05**

0.02

-0.06**               
0.02

-0.04*

-0.04*

Statistical significance 
of corresponding 

unstandardized coefficients:

p < .01 *    
p < .001 **

Appendix Figure A3.11: Relationships Between Health at Birth and 
EDI Communication Skills and General Knowledge at Age 5, Non-Winnipeg†

Numbers are standardized coefficients from 
final Structural Equation Model

R2=0.1094

Communication Skills and 
General Knowledge Domain

0.56

0.800.65

0.64

0.680.89

-0.01              
-0.01             

-0.00             
-0.13**           

0.01              
0.05**           

0.11**           
-0.01           

-0.01       

0.04**              
-0.00             

-0.03*
-0.13**

0.03*
-0.13**

-0.09**
0.09**

0.05**
0.09**

Minor Illness 

Mom Married 

3+ Moves

4+ kids

Male
Family Ever on IA

Child’s Age 
Source: Manitoba Centre for Health Policy, 2011

6+Days in Hospital

Control variables:

† 2006 & 2007 EDI cohorts
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Appendix Figure A3.12:       Relationships Between Health at Birth and EDI and Social Competence at  
             Age 5, Non-Winnipeg†

Appendix Figure A3.13:        Relationships Between Health at Birth and EDI Emotional Maturity at 
              Age 5, Non-Winnipeg†

Premature Low Birth Weight

Long Birth Stay ICU 3+ days at Birth

2+Major ADGs ICU

90%+ Minor ADGsPhysician Visits

HHealth at
Birth

Major
Illness

0.43 0.38 0.53

Maternal Depression
4+ kids

Breastfed

Mother’s Age
Area Income

Male

3+ Moves

-0.07**
0.01

-0.09**

-0.02

0.05**

0.02

-0.06**               
0.02

-0.04*

-0.02

Statistical significance 
of corresponding 

unstandardized coefficients:

p < .01 *    
p < .001 **

Appendix Figure A3.12: Relationships Between Health at Birth and 
EDI and Social Competence at Age 5, Non-Winnipeg†

Numbers are standardized coefficients from 
final Structural Equation Model

R2=0.1070

Social Competence Domain  

0.55

0.860.66

0.62

0.700.87

-0.01              
-0.01             

-0.00            
-0.13**           

0.01              
0.05**           

0.11**           
-0.01

-0.01       

0.08**              
0.01             

-0.03*
-0.07**

0.01
-0.18**

-0.08**
0.08**

0.04*
0.07**

Minor Illness 

Mom Married 

Family Ever on IA

Child’s Age 
Source: Manitoba Centre for Health Policy, 2011

6+Days in Hospital

Control variables:

† 2006 & 2007 EDI cohorts

Premature Low Birth Weight

Long Birth Stay ICU 3+ days at Birth

2+Major ADGs ICU

90%+ Minor ADGsPhysician Visits

HHealth at
Birth

Major
Illness

0.56 0.31 0.60

Maternal Depression

Breastfed

Mother’s Age
Area Income

-0.07**
0.01

-0.09**

-0.02

0.05**

0.01

-0.05**               
0.02

-0.04*

-0.01

Statistical significance 
of corresponding 

unstandardized coefficients:

p < .01 *    
p < .001 **

Appendix Figure A3.13: Relationships Between Health at Birth and 
EDI Emotional Maturity at Age 5, Non-Winnipeg†

Numbers are standardized coefficients from 
final Structural Equation Model

R2=0.1020

Emotional Maturity Domain  

0.56

0.800.64

0.64

0.690.87

-0.01              
-0.01             

-0.01             
-0.14**           

0.01              
0.05**           

0.11**           
-0.01           

-0.01       

0.07**              
0.00             

-0.02
-0.07**

-0.01
-0.22**

-0.07**
0.06**

0.04**
0.06**

Minor Illness 

Mom Married 

3+ Moves

4+ kids

Male
Family Ever on IA

Child’s Age 
Source: Manitoba Centre for Health Policy, 2011

6+Days in Hospital

Control variables:

† 2006 & 2007 EDI cohorts
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Appendix Table A3.5:       Odds Ratios for Not Ready in EDI Language and Cognitive Development at  
        Age 5, Manitoba†

PPredictors Odds Ratios Confidence Intervals
Male 11.98 1.80 - 2.18

Child's Age 00.32 0.27 - 0.37

Low Birth Weight  1.23 0.95 - 1.59

ICU 3+ Days At Birth 1.22 0.76 - 0.95

Breastfed 00.85 1.23 - 1.55

2+ Major ADGs 11.67 1.20 - 1.57

90%+ Minor ADGs 11.22 1.44 - 1.88

6+ Days In Hospital 11.53 1.30 - 1.80

Area Income 00.39 0.98 - 1.52

Family Ever on IA 11.64 1.06 - 1.40

CFS 11.37 1.39 - 2.00

Teen Mom 11.38 1.57 - 1.98

Mom Married 00.75 0.68 - 0.84

4+ Kids 11.76 0.29 - 0.51
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.5: Odds Ratios for Not Ready in EDI Language and 
Cognitive Development at Age 5, Manitoba †

Appendix Table A3.6:       Odds Ratios for Not Ready in EDI Physical Health and Well-Being at Age 5,  
        Manitoba †

PPredictors Odds Ratios Confidence Intervals
Male 11.80 1.63 - 1.99

Child's Age 00.53 0.45 - 0.63

Premature 0.80 0.63 - 1.03

Low Birth Weight  1.32 0.99 - 1.75

ICU 3+ Days At Birth 1.28 0.97 - 1.68

Long Birth Stay 1.18 0.97 - 1.43

Breastfed 00.74 0.66 - 0.84

2+ Major ADGs 11.73 1.44 - 2.09

90%+ Minor ADGs 11.42 1.18 - 1.71

Physician Visits 1.00 0.99 - 1.00

6+ Days In Hospital 11.44 1.21 - 1.71

Area Income 00.40 0.30 - 0.52

Family Ever on IA 11.56 1.37 - 1.79

CFS 11.20 1.04 - 1.38

4+ Kids 11.92 1.71 - 2.16
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Apppendix Table A3.7: Odds Ratios for EDI Not Ready in EDI Communication 
Skills and General Knowledge at Age 5, Manitoba †
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Apppendix Table A3.7:       Odds Ratios for EDI Not Ready in EDI Communication Skills and General  
           Knowledge at Age 5, Manitoba†

PPredictors Odds Ratios Confidence Intervals
Male 11.80 1.63 - 1.99

Child's Age 00.53 0.45 - 0.63

Premature 0.80 0.63 - 1.03

Low Birth Weight  1.32 0.99 - 1.75

ICU 3+ Days At Birth 1.28 0.97 - 1.68

Long Birth Stay 1.18 0.97 - 1.43

Breastfed 00.74 0.66 - 0.84

2+ Major ADGs 11.73 1.44 - 2.09

90%+ Minor ADGs 11.42 1.18 - 1.71

Physician Visits 1.00 0.99 - 1.00

6+ Days In Hospital 11.44 1.21 - 1.71

Area Income 00.40 0.30 - 0.52

Family Ever on IA 11.56 1.37 - 1.79

CFS 11.20 1.04 - 1.38

4+ Kids 11.92 1.71 - 2.16
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Apppendix Table A3.7: Odds Ratios for EDI Not Ready in EDI Communication 
Skills and General Knowledge at Age 5, Manitoba †

Appendix Table A3.8:       Odds Ratios for Not Ready in EDI Social Competence at Age 5, Manitoba†

PPredictors Odds Ratios Confidence Intervals
Male 2.36 2.12 - 2.63

Child's Age 0.65 0.55 - 0.76

Low Birth Weight  1.09 0.83 - 1.43

Long Birth Stay 1.15 0.97 - 1.37

2+ Major ADGs 1.50 1.23 - 1.83

90%+ Minor ADGs 1.17 1.01 - 1.36

6+ Days In Hospital 1.36 1.13 - 1.63

ICU 1.49 1.05 - 2.11

Area Income 0.59 0.44 - 0.78

Family Ever on IA 1.56 1.35 - 1.80

CFS 1.33 1.14 - 1.54

Teen Mom 1.21 1.06 - 1.37

Mom Married 0.71 0.63 - 0.80

4+ Kids 1.25 1.10 - 1.44
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.8: Odds Ratios for Not Ready in EDI Social 
Competence at Age 5, Manitoba †
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Appendix Table A3.9:       Odds Ratios for Not Ready in EDI Emotional Maturity at Age 5, Manitoba†

PPredictors Odds Ratios Confidence Intervals
Male 22.99 2.71 - 3.31

Child's Age 00.68 0.58 - 0.79

Breastfed 1.11 0.98 - 1.25

2+ Major ADGs 11.61 1.35 - 1.93

Physician Visits 11.00 1.00 - 1.01

6+ Days In Hospital 11.26 1.06 - 1.50

Area Income 00.71 0.56 - 0.91

Family Ever on IA 11.45 1.26 - 1.67

CFS 11.40 1.22 - 1.62

Teen Mom 1.10 0.98 - 1.24

Mom Married 00.75 0.68 - 0.83

4+ Kids 11.19 1.04 - 1.35
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

ppen x a e . : s at os or ot ea y n mot ona atur ty at
Age 5, Manitoba

Appendix Table A3.10:       Odds Ratios for EDI Very Ready ( ≥ 1 EDI Domains), Manitoba†

PPredictors Odds Ratios Confidence Intervals
Male 00.45 0.42 - 0.48

Child's Age 22.74 2.45 - 3.06
Premature 1.09 0.92 - 1.28

ICU 3+ Days At Birth 00.77 0.64 - 0.92
Breastfed 11.14 1.04 - 1.25

2+ Major ADGs 00.81 0.69 - 0.94
90%+ Minor ADGs 00.83 0.74 - 0.92
6+ Days In Hospital 00.70 0.60 - 0.81

ICU 00.73 0.54 - 0.98
Area Income 11.73 1.45 - 2.05

Family Ever on IA 00.63 0.57 - 0.70
CFS 00.66 0.59 - 0.74

Teen Mom 00.73 0.67 - 0.80
Mom Married 11.24 1.15 - 1.33

4+ Kids 00.63 0.57 - 0.69
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.10: Odds Ratios for EDI Ver  Ready (  1 EDI Domains), 
Manitoba
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Appendix Table A3.11:       Odds Ratios for Very Ready in EDI Language and Cognitive Development at  
          Age 5, Manitoba†

PPredictors Odds Ratios Confidence Intervals
Male 00.57 0.53 - 0.61

Child's Age 22.64 2.33 - 2.98

Premature 1.15 0.95 - 1.40

Low Birth Weight   00.74 0.57 - 0.95

ICU 3+ Days At Birth 0.82 0.66 - 1.01

Breastfed 11.24 1.11 - 1.38

Physician Visits 1.00 1.00 - 1.00

6+ Days In Hospital 00.80 0.66 - 0.95

Area Income 11.68 1.40 - 2.01

Family Ever on IA 00.61 0.53 - 0.70

CFS 00.75 0.64 - 0.87

Teen Mom 00.69 0.62 - 0.76

Mom Married 11.15 1.06 - 1.25

Maternal Depression 11.16 1.03 - 1.29

4+ Kids 00.62 0.55 - 0.70

† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.11: Odds Ratios for Very Ready
in EDI Language and Cognitive Development at Age 5, Manitoba †

Appendix Table A3.12:        Odds Ratios for Very Ready in EDI Physical Health and Well-Being at Age 5,  
            Manitoba†

PPredictors Odds Ratios Confidence Intervals
Male 00.58 0.55 - 0.62

Child's Age 22.15 1.92 - 2.40

Low Birth Weight   0.84 0.69 - 1.01

2+ Major ADGs 00.79 0.67 - 0.92

90%+ Minor ADGs 00.76 0.68 - 0.86

6+ Days In Hospital 00.78 0.66 - 0.91

Area Income 11.18 1.00 - 1.40

Family Ever on IA 00.67 0.59 - 0.75

CFS 00.67 0.59 - 0.77

Teen Mom 00.72 0.66 - 0.79

Mom Married 11.19 1.11 - 1.28

4+ Kids 00.71 0.64 - 0.79
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.12: Odds Ratios for Very Ready
in EDI Physical Health and Well-Being at Age 5, Manitoba †
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Appendix Table A3.13:       Odds Ratios for Very Ready in EDI Communication Skills and General  
           Knowledge at Age 5, Manitoba†

PPredictors Odds Ratios Confidence Intervals
Male 00.57 0.54 - 0.61

Child's Age 22.23 2.00 - 2.49

Premature 1.03 0.88 - 1.21

ICU 3+ Days At Birth 00.77 0.64 - 0.92

Breastfed 11.20 1.09 - 1.31

2+ Major ADGs 0.89 0.76 - 1.03

90%+ Minor ADGs 00.86 0.77 - 0.96

6+ Days In Hospital 00.72 0.62 - 0.85

ICU 0.75 0.54 - 1.05

Area Income 11.56 1.33 - 1.84

Family Ever on IA 00.67 0.60 - 0.75

CFS 00.73 0.65 - 0.83

Teen Mom 00.78 0.72 - 0.86

4+ Kids 00.62 0.56 - 0.69
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.13: Odds Ratios for Very Ready in EDI Communication 
Skillsand General Knowledge at Age 5, Manitoba †

Appendix Table A3.14:       Odds Ratios for Very Ready in EDI Social Competence at Age 5, Manitoba†

PPredictors Odds Ratios Confidence Intervals
Male 00.48 0.45 - 0.51

Child's Age 22.26 2.02 - 2.52

Premature 1.01 0.85 - 1.19

Low Birth Weight   0.81 0.65 - 1.01

2+ Major ADGs 00.83 0.71 - 0.97

90%+ Minor ADGs 00.81 0.72 - 0.91

6+ Days In Hospital 00.84 0.71 - 0.99

Area Income 11.39 1.17 - 1.64

Family Ever on IA 00.73 0.64 - 0.82

CFS 00.60 0.52 - 0.69

Teen Mom 00.80 0.72 - 0.88

Mom Married 11.23 1.14 - 1.32

4+ Kids 00.77 0.69 - 0.85
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.14: Odds Ratios for Very Ready in EDI Social Competence 
at Age 5, Manitoba †
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Appendix Table A3.15:       Odds Ratios for Very Ready In EDI Emotional Maturity at Age 5, Manitoba†

PPredictors Odds Ratios Confidence Intervals
Male 00.46 0.43 - 0.49

Child's Age 11.88 1.68 - 2.11

Long Birth Stay 00.87 0.77 - 0.98

90%+ Minor ADGs 00.82 0.70 - 0.95

Physician Visits 1.00 1.00 - 1.00

6+ Days In Hospital 00.66 0.55 - 0.79

Area Income 11.58 1.32 - 1.88

Family Ever on IA 00.76 0.67 - 0.85

CFS 00.75 0.66 - 0.86

Teen Mom 00.88 0.80 - 0.97

Mom Married 11.24 1.15 - 1.34

4+ Kids 00.81 0.73 - 0.90
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.15: Odds Ratios for Very Ready In EDI Emotional Maturity 
at Age 5, Manitoba †

Appendix Table A3.16:       Odds Ratios for Not Ready in EDI Language and Cognitive Development at  
          Age 5,Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 11.98 1.74 - 2.25

Child's Age 00.29 0.23 - 0.35

Long Birth Stay 11.23 1.01 - 1.51

Breastfed 00.78 0.67 - 0.91

2+ Major ADGs 11.68 1.32 - 2.14

Physician Visits 11.01 1.00 - 1.01

6+ Days In Hospital 1.28 0.99 - 1.66

ICU 11.62 1.06 - 2.48

Area Income 00.39 0.28 - 0.54

Family Ever on IA 11.70 1.42 - 2.03

CFS 11.41 1.18 - 1.68

Teen Mom 11.19 1.01 - 1.40

Mom Married 00.81 0.70 - 0.94

4+ Kids 11.58 1.33 - 1.88
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.16: Odds Ratios for Not Ready
in EDI Language and Cognitive Development at Age 5,Winnipeg †
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Appendix Table A3.17:       Odds Ratios for Not Ready in EDI Physical Health and Well-Being at Age 5,  
           Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 22.02 1.78 - 2.29

Child's Age 00.56 0.45 - 0.68

Premature 0.85 0.65 - 1.12

Long Birth Stay 11.34 1.08 - 1.67

Breastfed 0.88 0.75 - 1.03

2+ Major ADGs 22.01 1.60 - 2.53

Physician Visits 1.00 1.00 - 1.01

6+ Days In Hospital 1.25 0.96 - 1.62

ICU 11.63 1.07 - 2.48

Area Income 00.70 0.52 - 0.95

Family Ever on IA 11.75 1.46 - 2.08

CFS 11.51 1.27 - 1.80

Teen Mom 11.21 1.03 - 1.42

Mom Married 00.75 0.65 - 0.87

4+ Kids 11.38 1.16 - 1.64
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.17: Odds Ratios for Not Ready
in EDI Physical Health and Well-Being at Age 5, Winnipeg †

Appendix Table A3.18:       Odds Ratios for Not Ready in EDI Communication Skills and General   
          Knowledge at Age 5, Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 11.80 1.57 - 2.06

Child's Age 00.49 0.39 - 0.61

Low Birth Weight 1.34 0.97 - 1.84

Long Birth Stay 11.28 1.02 - 1.61

Breastfed 00.66 0.56 - 0.77

2+ Major ADGs 11.85 1.45 - 2.36

Physician Visits 11.01 1.01 - 1.01

ICU 1.36 0.88 - 2.10

Area Income 00.37 0.26 - 0.53

Family Ever on IA 11.32 1.10 - 1.59

CFS 11.29 1.07 - 1.56

4+ Kids 11.76 1.47 - 2.10
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.18: Odds Ratios for Not Ready 
in EDI Communication Skills and General Knowledge at Age 5, Winnipeg †
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Appendix Table A3.19:       Odds Ratios for Not Ready in EDI Social Competence at Age 5, Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 22.54 2.21 - 2.93

Child's Age 00.61 0.49 - 0.76

ICU 3+ Days At Birth 00.69 0.48 - 1.00

Long Birth Stay 11.43 1.09 - 1.89

2+ Major ADGs 11.69 1.31 - 2.18

Physician Visits 11.01 1.00 - 1.01

ICU 1.50 0.97 - 2.32

Area Income 00.57 0.40 - 0.80

Family Ever on IA 11.62 1.35 - 1.95

CFS 11.41 1.17 - 1.70

Mom Married 00.73 0.63 - 0.85

4+ Kids 1.18 0.97 - 1.43
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.19: Odds Ratios for Not Ready 
in EDI Social Competence at Age 5, Winnipeg †

Appendix Table A3.20:       Odds Ratios for Not Ready in EDI Emotional Maturity at Age 5, Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 33.07 2.70 - 3.50

Child's Age 00.66 0.54 - 0.81

ICU 3+ Days At Birth 0.73 0.52 - 1.02

Long Birth Stay 11.31 1.02 - 1.70

2+ Major ADGs 11.71 1.36 - 2.15

Physician Visits 11.01 1.00 - 1.01

Area Income 00.64 0.47 - 0.87

Family Ever on IA 11.43 1.20 - 1.70

CFS 11.35 1.13 - 1.61

Mom Married 00.76 0.66 - 0.87
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.20: Odds Ratios for Not Ready 
in EDI Emotional Maturity at Age 5, Winnipeg †
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Appendix Table A3.21:       Odds Ratios for Very Ready in EDI Language and Cognitive Development at  
           Age 5, Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 0.60 0.55 - 0.66

Child's Age 2.65 2.25 - 3.11
Low Birth Weight 0.78 0.57 - 1.05

Long Birth Stay 0.81 0.66 - 0.98
Breastfed 1.33 1.15 - 1.55

2+ Major ADGs 0.73 0.58 - 0.92
Physician Visits 1.00 0.99 - 1.00

Area Income 1.71 1.39 - 2.11
Family Ever On IA 0.63 0.53 - 0.75

In CFS 0.78 0.64 - 0.95
Teen Mom 0.65 0.56 - 0.76

Mom Married 1.13 1.03 - 1.26
Maternal Depression 1.12 0.96 - 1.30

4+ Kids 0.66 0.55 - 0.80
† 2006 & 2007 EDI cohorts

Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.21: Odds Ratios for Very Ready 
in EDI Language and Cognitive Development at Age 5, Winnipeg †

Appendix Table A3.22:       Odds Ratios for Very Ready in EDI Physical Health & Well-Being at Age 5,  
           Winnipeg †

PPredictors Odds Ratios Confidence Intervals
Male 0.58 0.53 - 0.63

Child's Age 2.28 1.97 - 2.63
Long Birth Stay 0.85 0.72 - 1.00
2+ Major ADGs 0.75 0.61 - 0.92

90%+ Minor ADGs 0.82 0.69 - 0.99
Physician Visits 1.00 0.99 - 1.00

6+ Days In Hospital 0.69 0.53 - 0.89
Family Ever On IA 0.59 0.50 - 0.68

In CFS 0.79 0.67 - 0.93
Teen Mom 0.79 0.69 - 0.90

Mom Married 1.18 1.08 - 1.30
4+ Kids 0.59 0.50 - 0.70

† 2006 & 2007 EDI cohorts

Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.22: Odds Ratios for Very Ready 
in EDI Physical Health & Well-Being at Age 5, Winnipeg †
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Appendix Table A3.23:       Odds Ratios for Very Ready in EDI Communication Skills & General   
           Knowledge at Age 5, Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 0.56 0.52 - 0.61

Child's Age 2.23 1.94 - 2.57
Premature 1.05 0.86 - 1.29

Long Birth Stay 1.24 1.10 - 1.41
Breastfed 0.79 0.67 - 0.94

2+ Major ADGs 0.76 0.62 - 0.93
Physician Visits 1.00 0.99 - 1.00

6+ Days In Hospital 0.77 0.60 - 0.98
ICU 0.70 0.46 - 1.08

Area Income 1.45 1.20 - 1.76
Family Ever On IA 0.66 0.57 - 0.76

In CFS 0.80 0.69 - 0.93
Teen Mom 0.83 0.73 - 0.94

4+ Kids 0.66 0.56 - 0.76
† 2006 & 2007 EDI cohorts

Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.23: Odds Ratios for Very Ready 
in EDI Communication Skills & General Knowledge at Age 5, Winnipeg †

Appendix Table A3.24:       Odds Ratios for Very Ready in EDI Social Competence at Age 5, Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 0.47 0.43 - 0.51

Child's Age 2.48 2.14 - 2.87
Low Birth Weight 0.82 0.63 - 1.08

ICU 3+ Days At Birth 1.42 1.07 - 1.88
Long Birth Stay 0.73 0.59 - 0.91
2+ Major ADGs 0.82 0.66 - 1.00

90%+ Minor ADGs 0.85 0.71 - 1.03
Physician Visits 1.00 0.99 - 1.00

Area Income 1.30 1.07 - 1.58
Family Ever On IA 0.73 0.63 - 0.85

In CFS 0.65 0.55 - 0.77
Teen Mom 0.81 0.71 - 0.92

Mom Married 1.26 1.15 - 1.39
4+ Kids 0.85 0.73 - 0.99

† 2006 & 2007 EDI cohorts

Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.24: Odds Ratios for Very Ready 
in EDI Social Competence at Age 5, Winnipeg †
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Appendix Table A3.25:       Odds Ratios for Very Ready in EDI Emotional Maturity at Age 5, Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 0.45 0.42 - 0.50

Child's Age 1.97 1.69 - 2.28
Long Birth Stay 0.75 0.63 - 0.89
Physician Visits 1.00 0.99 - 1.00

6+ Days In Hospital 0.72 0.55 - 0.93
Area Income 1.41 1.15 - 1.73

Family Ever On IA 0.67 0.57 - 0.77
In CFS 0.73 0.62 - 0.86

Mom Married 1.25 1.13 - 1.37
† 2006 & 2007 EDI cohorts

Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.25: Odds Ratios for Very Ready 
in EDI Emotional Maturity at Age 5, Winnipeg †

Appendix Table A3.26:       Odds Ratios for Not Ready in EDI Language and Cognitive Development at  
          Age 5, Non-Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 22.00 1.73 - 2.31

Child's Age 00.35 0.28 - 0.44

Low Birth Weight  1.31 0.88 - 1.95

ICU 3+ Days At Birth 1.40 0.99 - 1.98

2+ Major ADGs 11.54 1.16 - 2.06

90%+ Minor ADGs 1.20 0.90 - 1.61

Physician Visits 1.00 0.99 - 1.00

6+ Days In Hospital 11.62 1.30 - 2.02

Area Income 00.37 0.23 - 0.59

Family Ever on IA 11.74 1.42 - 2.13

CFS 11.42 1.15 - 1.75

Teen Mom 11.60 1.36 - 1.88

Mom Married 00.70 0.60 - 0.83

4+ Kids 11.89 1.60 - 2.22
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.26: Odds Ratios for Not Ready
in EDI Language and Cognitive Development at Age 5, Non-Winnipeg †
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Appendix Table A3.27:       Odds Ratios for Not Ready in EDI Physical Health and Well-Being at Age 5,  
          Non-Winnipeg †

PPredictors Odds Ratios Confidence Intervals
Male 11.80 1.56 - 2.07

Child's Age 00.64 0.51 - 0.81

Premature 1.18 0.86 - 1.62

Low Birth Weight  11.83 1.24 - 2.72

2+ Major ADGs 11.62 1.22 - 2.14

90%+ Minor ADGs 11.68 1.28 - 2.22

Physician Visits 1.00 0.99 - 1.00

6+ Days In Hospital 11.31 1.04 - 1.64

Area Income 00.41 0.26 - 0.66

Family Ever on IA 11.47 1.20 - 1.81

CFS 11.57 1.27 - 1.94

Teen Mom 11.44 1.22 - 1.70

Mom Married 00.70 0.60 - 0.83

4+ Kids 11.56 1.31 - 1.84
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.27: Odds Ratios for Not Ready
in EDI Physical Health and Well-Being at Age 5, Non-Winnipeg †

Appendix Table A3.28:       Odds Ratios for Not Ready in EDI Communication Skills and General   
           Knowledge at Age 5, Non-Winnipeg †

PPredictors Odds Ratios Confidence Intervals
Male 11.81 1.56 - 2.09

Child's Age 00.58 0.46 - 0.74

Premature 0.84 0.60 - 1.19

ICU 3+ Days At Birth 11.59 1.10 - 2.30

Breastfed 0.87 0.73 - 1.04

2+ Major ADGs 11.66 1.24 - 2.23

90%+ Minor ADGs 11.82 1.36 - 2.44

Physician Visits 00.99 0.98 - 0.99

6+ Days In Hospital 11.71 1.36 - 2.15

Area Income 00.48 0.30 - 0.78

Family Ever on IA 11.92 1.56 - 2.37

Teen Mom 1.12 0.94 - 1.33

Mom Married 0.85 0.72 - 1.01

4+ Kids 22.01 1.70 - 2.36
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.28: Odds Ratios for Not Ready in EDI Communication Skills and 
General Knowledge at Age 5, Non-Winnipeg †
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Appendix Table A3.29:       Odds Ratios for Not Ready in EDI Social Competence at Age 5, 
           Non-Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 22.15 1.82 - 2.53

Child's Age 00.70 0.54 - 0.91

Low Birth Weight  11.93 1.35 - 2.77

2+ Major ADGs 1.30 0.95 - 1.78

6+ Days In Hospital 11.47 1.15 - 1.89

ICU 1.70 0.99 - 2.92

Area Income 00.55 0.32 - 0.93

Family Ever on IA 11.63 1.30 - 2.04

CFS 11.31 1.03 - 1.66

Teen Mom 11.37 1.14 - 1.65

Mom Married 00.70 0.58 - 0.84

Maternal Depression 1.15 0.91 - 1.45

4+ Kids 11.32 1.09 - 1.59
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.29: Odds Ratios for Not Ready
in EDI Social Competence at Age 5, Non-Winnipeg †

Appendix Table A.30:       Odds Ratios for Not Ready in EDI Emotional Maturity at Age 5, 
        Non-Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 22.90 2.48 - 3.38

Child's Age 00.68 0.54 - 0.86

Breastfed 1.16 0.97 - 1.40

2+ Major ADGs 11.47 1.10 - 1.95

6+ Days In Hospital 11.58 1.26 - 1.98

Family Ever on IA 11.56 1.26 - 1.94

CFS 11.55 1.24 - 1.94

Teen Mom 1.18 0.99 - 1.40

Mom Married 00.75 0.63 - 0.88

4+ Kids 11.45 1.22 - 1.72
† 2006 & 2007 EDI cohorts
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modelling
Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services
Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A.30: Odds Ratios for Not Ready in EDI Emotional 
Maturity at Age 5, Non-Winnipeg †
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Appendix Table A3.31:       Odds Ratios for Very Ready in EDI Language and Cognitive Development at  
           Age 5, Non-Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 00.53 0.48 - 0.60

Child's Age 22.66 2.21 - 3.21
Low Birth Weight 0.82 0.59 - 1.16

Breastfed 1.14 0.98 - 1.33
6+ Days In Hospital 0.80 0.63 - 1.01

Area Income 1.62 1.12 - 2.32
Family Ever On IA 0.56 0.45 - 0.71

In CFS 0.68 0.53 - 0.88
Teen Mom 0.72 0.62 - 0.84

Mom Married 1.18 1.04 - 1.34
Maternal Depression 1.22 1.03 - 1.44

4+ Kids 0.59 0.50 - 0.69
† 2006 & 2007 EDI cohorts

Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.31: Odds Ratios for Very Ready 
in EDI Language and Cognitive Development at Age 5, Non-Winnipeg †

Appendix Table A3.32:       Odds Ratios for Very Ready in EDI Physical Health and Well-Being at Age 5,  
           Non-Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 0.59 0.54 - 0.66

Child's Age 2.03 1.72 - 2.40
Low Birth Weight 0.72 0.53 - 0.99
90%+ Minor ADGs 0.74 0.61 - 0.89
6+ Days In Hospital 0.88 0.71 - 1.08

Area Income 1.49 1.07 - 2.07
Family Ever on IA 0.79 0.65 - 0.96

In CFS 0.50 0.39 - 0.62
Teen Mom 0.66 0.58 - 0.76

Mom Married 1.21 1.07 - 1.35
4+ Kids 0.82 0.71 - 0.93

† 2006 & 2007 EDI cohorts

Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.32: Odds Ratios for Very Ready in EDI Physical Health and Well-
Being at Age 5, Non-Winnipeg †
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Appendix Table A3.33:       Odds Ratios for Very Ready in EDI Communication Skills and General  
           Knowledge at Age 5, Non-Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 0.58 0.53 - 0.64

Child's Age 2.21 1.87 - 2.62
ICU 3+ Days At Birth 0.68 0.50 - 0.91

Long Birth Stay 1.14 0.95 - 1.37
Breastfed 1.15 1.00 - 1.31

90%+ Minor ADGs 0.76 0.61 - 0.95
Physician Visits 1.00 1.00 - 1.01

6+ Days In Hospital 0.69 0.56 - 0.85
Area Income 1.90 1.37 - 2.63

Family Ever on IA 0.67 0.55 - 0.81
In CFS 0.61 0.49 - 0.75

Teen Mom 0.76 0.67 - 0.87
Mom Married 1.15 1.02 - 1.28

Maternal Depression 0.85 0.73 - 1.00
4+ Kids 0.60 0.52 - 0.69

† 2006 & 2007 EDI cohorts

Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.33: Odds Ratios for Very Ready in EDI Communication Skills and 
General Knowledge at Age 5, Non-Winnipeg †

Appendix Table A3.34:       Odds Ratios for Very Ready in EDI Social Competence at Age 5, 
          Non-Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 0.49 0.44 - 0.54

Child's Age 1.99 1.68 - 2.37
Premature 1.19 0.91 - 1.55

ICU 3+ Days At Birth 0.65 0.47 - 0.89
6+ Days In Hospital 0.76 0.62 - 0.94

Area Income 1.53 1.10 - 2.14
In CFS 0.46 0.37 - 0.57

Teen Mom 0.76 0.66 - 0.87
Mom Married 1.25 1.12 - 1.40

Maternal Depression 0.90 0.77 - 1.06
4+ Kids 0.72 0.62 - 0.82

† 2006 & 2007 EDI cohorts

Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.34: Odds Ratios for Very Ready in
 EDI Social Competence at Age 5, Non-Winnipeg †
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Appendix Table A3.35:       Odds Ratios for Very Ready in EDI Emotional Maturity at Age 5, 
          Non-Winnipeg†

PPredictors Odds Ratios Confidence Intervals
Male 0.46 0.41 - 0.51

Child's Age 1.74 1.46 - 2.08
90%+ Minor ADGs 0.72 0.57 - 0.92

Physician Visits 1.00 1.00 - 1.01
6+ Days In Hospital 0.62 0.49 - 0.79

Area Income 2.10 1.48 - 2.99
In CFS 0.68 0.54 - 0.84

Teen Mom 0.85 0.74 - 0.98
Mom Married 1.29 1.15 - 1.45

Maternal Depression 0.83 0.70 - 0.99
4+ Kids 0.70 0.61 - 0.82

† 2006 & 2007 EDI cohorts

Bolded values are significant (p < 0.05)

Note: Results are from multilevel modelling

Note: AADG- Adjusted Diagnostic Group, IIA- Income Assistance, CCFS- Child and Family Services

Note: See Table 1.2 for definitions of predictors 

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A3.35: Odds Ratios for Very Ready in 
EDI Emotional Maturity at Age 5, Non-Winnipeg †



112  University of Manitoba

Appendices

Appendix 4: Tables for Chapter 4

Appendix Table A4.1:        Number of Children At-Risk and Combination Groups by Winnipeg Income  
         Quintiles†

CCFS 
Family 
Ever on 

IA 

 Teen 
Mom

CFS & Family 
IA

CFS & Teen 
Mom

 CFS, Family IA 
& Teen Mom

Q1 588 967 823 489 419 363
Q2 329 478 555 211 219 158
Q3 157 225 322 98 105 76
Q4 131 168 248 58 73 40
Q5 60 55 108 21 23 15

†Children from 2006 & 2007 EDI cohort who were born in 2000 & 2001

Note: IIA- Income Assistance, CCFS- Child and Family Services Source: Manitoba Centre for Health Policy, 2011

Appendix Table A4.1: Number of Children At-Risk and Combination Groups 
by Winnipeg Income Quintiles

Appendix Table A4.2:        Number of Children in At-Risk Groups by Urban Income Quintiles, Manitoba†

CCFS 
Family 
Ever on 

IA 

 Teen 
Mom

CFS & 
Family IA

CFS & 
Teen 
Mom

CFS, Family IA 
& Teen Mom

U1 611 997 862 503 434 373
U2 351 503 600 223 238 169
U3 186 253 380 115 127 91
U4 137 179 267 62 79 44
U5 63 56 114 21 24 15

† Children from 2006 & 2007 EDI cohort who were born in 2000 & 2001

Note: IIA- Income Assistance, CCFS- Child and Family Services

Source: Manitoba Centre for Health Policy, 2011

ppendix ab e 4.2: umber of hi dren in t- isk roups by rban ncome 
Quintiles, Manitoba

Appendix Table A4.3:        Number of Children in At-Risk and Combination Groups by Rural Income  
         Quintiles, Manitoba†

CCFS 
Family Ever 

on IA 
 Teen Mom

CFS & 
Family IA

CFS & Teen 
Mom

CFS, Family IA 
& Teen Mom

R1 91 141 371 49 66 33
R2 97 99 281 47 62 34
R3 92 145 336 44 59 34
R4 107 172 311 58 58 37
R5 98 130 255 45 50 23

† Children from 2006 & 2007 EDI cohort who were born in 2000 & 2001
Note: IIA- Income Assistance, CCFS- Child and Family Services

Source: Manitoba Centre for Health Policy, 2011

ppendix ab e 4.3: umber of hi dren in t- isk and ombination roups by ura  
Income Quintiles, Manitoba
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Appendix Table A4.4:        Odds Ratios for Models 1 (Risk Factor Variable Only) and 2 (Includes   
         Additional Predictors, by Type and Number of Risk Factors, Compared to 
         No Risk Factors, Winnipeg†

TThree Risk Factors

CFS
Family Ever 

on IA
Teen Mom

CFS & 
Family Ever 

on IA

CFS & Teen 
Mom

Family Ever on 
IA & Teen Mom

Family Ever on IA & 
CFS & Teen Mom

1 0.09 2.03 2.65 1.92 5.23 2.92 3.07 4.5

(1.49, 2.76) (2.18, 3.23) (1.61, 2.30) (4.04, 6.77) (2.18, 3.91) (2.56, 3.68) (3.82, 5.30)

2 0.22 1.68 2.36 1.69 4.03 2.18 2.53 3.13

(1.19, 2.36) (1.89, 2.95) (1.40, 2.05) (2.98, 5.45) (1.58, 3.01) (2.04, 3.14) (2.54, 3.86)

1 0.07 0.55 0.45 0.57 0.24 0.36 0.35 0.25

(0.42, 0.73) (0.37, 0.54) (0.49, 0.67) (0.18, 0.31) (0.27, 0.48) (0.30, 0.42) (0.22, 0.30)

2 0.19 0.63 0.51 0.65 0.31 0.47 0.43 0.36

(0.47, 0.86) (0.41, 0.63) (0.55, 0.77) (0.23, 0.42) (0.35, 0.64) (0.35, 0.52) (0.29, 0.44)

1 0.06 2.1 2.63 1.78 6.59 2.82 2.95 4.24

(1.20, 3.67) (1.86, 3.72) (1.26, 2.50) (4.66, 9.31) (1.71, 4.65) (2.15, 4.04) (3.27, 5.49)

2 0.23 1.44 1.84 1.62 3.35 1.73 2.22 2.31

(0.77, 3.24) (1.24, 2.75) (1.12, 2.34) (2.14, 5.23) (0.98, 3.05) (1.52, 3.24) (1.63, 3.28)

† Children from 2006 & 2007 EDI cohort who were born in 2000 & 2001

‡ Model 1 included only the children at risk variable (the eight risk marker categories with “no risk” as the reference category).  

Source: Manitoba Centre for Health Policy, 2011

Outcome 
Measures

Multiple 
Challenges 

 9 EDI 
Sub-Domains

Very Ready 
1 EDI 

Domains

         Model 2 included children at risk, as well as the following additional predictors: age at Grade 9, presence of intellectual disability or emotional behavioural
         disorder, number of children in family,  area-level SES at age 14 years,  area-level percent Aboriginal residents, mother not married at child’s birth, and sex.  

Appendix Table A4.4: Odds Ratios for Models 1 (Risk Factor Variable Only) and 2 (Includes Additional Predictors, by Type 
and Number of Risk Factors, Compared to no Risk Factors, Winnipeg

Max. 
R-SquareModel ‡

One Risk Factor Two Risk Factors

Not Ready 
1 EDI 

Domains
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Appendix 5: Figures and Tables for Chapter 6

Appendix Table A5.1:        Number of Children with Low and Normal 5-Minute Apgar Scores by Urban  
         Income Quintiles, Manitoba†

Urban Quintiles Low Normal

U1 70 1,789

U2 90 1,988

U3 95 1,911

U4 80 2,201

U5 66 1,967
† Children from 2006 & 2007 EDI cohorts who were born in in 2000 & 2001

Source: Manitoba Centre for Health Policy, 2011

Apgar Score

Appndix Table A5.2:        Number of Children with Low and Normal 5-Minute Apgar Scores by Rural  
      Income Quintiles, Manitoba†

Rural Quntiles Low Normal

R1 21 933

R2 38 1,065

R3 38 1,297

R4 36 1,372

R5 47 1,414
† Children from 2006 & 2007 EDI cohorts who were born in in 2000 & 2001

Source: Manitoba Centre for Health Policy, 2011

Apgar Score
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Appendix Table A5.3:        Odds Ratios for Not Ready in EDI Language and Cognitive Development 
         at Age 5: Contrasts Between Diff erent 5-Minute Apgar and Breastfeeding  
         Group Comparisons, Manitoba†

CComparisons Odds Ratios p-value

Low apgar/breastfed vs
Normal apgar/breastfed

1.37 0.02

Low apgar/not breastfed vs
Normal apgar/not breastfed

1.56 0.05

Low apgar/breastfed vs
Low apgar/not breastfed

0.60 0.05

Normal apgar/breastfed vs
Normal apgar/not breastfed

0.69 <0.0001

Low apgar/breastfed vs
Normal apgar/not breastfed

0.94 0.66

† Children from 2006 & 2007 EDI cohorts who were born in 2000 & 2001
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modeling, controlling for area-level income.

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A5.3: Odds Ratios for Not Ready in 
EDI Language and Cognitive Development at Age 5: 

Contrasts Between Different 5-Minute Apgar 
and Breastfeeding Group Comparisons, Manitoba †

Appendix Figure A5.1:        Percent Not Ready in EDI Language and Cognitive Development at Age 5 by  
           Breastfeeding and 5-Minute Apgar Score, Manitoba†
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Appendix Figure A5.2:         Percent Not Ready in EDI Physical Health and Well-Being  at Age 5 by  
            Breastfeeding and 5-Minute Apgar Score, Manitoba†

Appendix Table A5.4:        Odds Ratios for Not Ready in EDI Physical Health and Well-Being at Age 5:  
            Contrasts Between Diff erent 5-Minute Apgar and Breastfeeding Group  
         Comparisons, Manitoba†

CComparisons Odds Ratios p-value

Low apgar/breastfed vs
Normal apgar/breastfed

1.15 0.35

Low apgar/not breastfed vs
Normal apgar/not breastfed

1.40 0.16

Low apgar/breastfed vs
Low apgar/not breastfed

0.57 0.04

Normal apgar/breastfed vs
Normal apgar/not breastfed

0.70 <0.0001

Low apgar/breastfed vs
Normal apgar/not breastfed

0.80 0.15

† Children from 2006 & 2007 EDI cohorts who were born in 2000 & 2001
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modeling, controlling for area-level income.

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A5.4: Odds Ratios for Not Ready in 
EDI Physical Health and Well-Being at Age 5: 
Contrasts Between Different 5-Minute Apgar 

and Breastfeeding Group Comparisons, Manitoba †
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Appendix Figure A5.3:        Percent Not Ready in EDI Communication Skills and General Knowledge at  
           Age 5 by Breastfeeding and 5-Minute Apgar Score, Manitoba†

Appendix Table A5.5:        Odds Ratios for Not Ready in EDI Communication Skills and General   
             Knowledge at Age 5: Contrasts Between Diff erent 5-Minute Apgar and  
         Breastfeeding Group Comparisons, Manitoba†

CComparisons Odds Ratios p-value

Low apgar/breastfed vs
Normal apgar/breastfed

1.37 0.03

Low apgar/not breastfed vs
Normal apgar/not breastfed

1.44 0.12

Low apgar/breastfed vs
Low apgar/not breastfed

0.60 0.06

Normal apgar/breastfed vs
Normal apgar/not breastfed

0.63 <0.0001

Low apgar/breastfed vs
Normal apgar/not breastfed

0.87 0.34

† Children from 2006 & 2007 EDI cohorts who were born in 2000 & 2001
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modeling, controlling for area-level income.

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A5.5: Odds Ratios for Not Ready in 
EDI Communication Skills and General Knowledge at Age 5: 

Contrasts Between Different 5-Minute Apgar 
and Breastfeeding Group Comparisons, Manitoba †
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Appendix Figure A5.4:        Percent Not Ready in EDI Social Competence at Age 5 by Breastfeeding 
           and 5-Minute Apgar Score, Manitoba†

Appendix Table A5.6:        Odds Ratios for Not Ready in EDI Social Competence at Age 5: Contrasts  
         Between Diff erent 5-Minute Apgar and Breastfeeding Group Comparisons,  
         Manitoba†

CComparisons Odds Ratios p-value

Low apgar/breastfed vs
Normal apgar/breastfed

1.32 0.06

Low apgar/not breastfed vs
Normal apgar/not breastfed

1.34 0.27

Low apgar/breastfed vs
Low apgar/not breastfed

0.74 0.30

Normal apgar/breastfed vs
Normal apgar/not breastfed

0.75 <0.0001

Low apgar/breastfed vs
Normal apgar/not breastfed

0.99 0.93

† Children from 2006 & 2007 EDI cohorts who were born in 2000 & 2001
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modeling, controlling for area-level income.

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A5.6: Odds Ratios for Not Ready in EDI 
Social Competence at Age 5: Contrasts Between Different 5-Minute Apgar

 and Breastfeeding Group Comparisons, Manitoba †
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Appendix Table A5.7:        Odds Ratios for Not Ready in EDI Emotional Maturity at Age 5: Contrasts  
         Between Diff erent 5-Minute Apgar and Breastfeeding Group Comparisons,  
         Manitoba†

Appendix Figure A5.5:        Percent Not Ready in EDI Emotional Maturity at Age 5 by Breastfeeding 
           and 5-Minute Apgar Score, Manitoba†

CComparisons Odds Ratios p-value

Low apgar/breastfed vs
Normal apgar/breastfed

1.05 0.73

Low apgar/not breastfed vs
Normal apgar/not breastfed

1.50 0.11

Low apgar/breastfed vs
Low apgar/not breastfed

0.64 0.12

Normal apgar/breastfed vs
Normal apgar/not breastfed

0.92 0.18

Low apgar/breastfed vs
Normal apgar/not breastfed

0.96 0.82

† Children from 2006 & 2007 EDI cohorts who were born in 2000 & 2001
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modeling, controlling for area-level income.

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A5.7: Odds Ratios for Not Ready in EDI Emotional Maturity at 
Age 5: Contrasts Between Different 5-Minute Apgar
 and Breastfeeding Group Comparisons, Manitoba †
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Appendix Figure A5.6:        Percent Very Ready in EDI Language and Cognitive Development at Age 5 by  
           Breastfeeding and 5-Minute Apgar Score, Manitoba†

Appendix Table A5.8:        Odds Ratios for Very Ready in EDI Language and Cognitive Development at  
         Age 5: Contrasts Between Diff erent 5-Minute Apgar and Breastfeeding Group  
         Comparisons, Manitoba†

CComparisons Odds Ratios p-value

Low apgar/breastfed vs
Normal apgar/breastfed

0.89 0.30

Low apgar/not breastfed vs
Normal apgar/not breastfed

0.53 0.04

Low apgar/breastfed vs
Low apgar/not breastfed

2.38 0.01

Normal apgar/breastfed vs
Normal apgar/not breastfed

1.43 <0.0001

Low apgar/breastfed vs
Normal apgar/not breastfed

1.27 0.04

† Children from 2006 & 2007 EDI cohorts born in 2000 & 2001
Bolded values are significant (p < 0.05)
Note: Results are from multilevel modeling, controlling for area-level income.

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A5.8: Odds Ratios for Very Ready in 
EDI Language and Cognitive Development at Age 5: 

Contrasts Between Different 5-Minute Apgar 
and Breastfeeding Group Comparisons, Manitoba †
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Appendix Table A5.9:        Odds Ratios for Very Ready in EDI Physical Health and Well-Being at Age 5:  
             Contrasts Between Diff erent 5-Minute Apgar and Breastfeeding Group  
         Comparisons, Manitoba†

Appendix Figure A5.7:        Percent Very Ready in EDI Physical Health and Well-Being  at Age 5 by  
           Breastfeeding and 5-Minute Apgar Score, Manitoba†

CComparisons Odds Ratios p-value

Low apgar/breastfed vs
Normal apgar/breastfed

0.94 0.56

Low apgar/not breastfed vs
Normal apgar/not breastfed

0.74 0.19

Low apgar/breastfed vs
Low apgar/not breastfed

1.62 0.05

Normal apgar/breastfed vs
Normal apgar/not breastfed

1.26 <0.0001

Low apgar/breastfed vs
Normal apgar/not breastfed

1.19 0.10

† Children from 2006 & 2007 EDI cohorts born in 2000 & 2001
Bolded values are significant (p <  0.05)
Note: Results are from multilevel modeling, controlling for area-level income.

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A5.9: Odds Ratios for Very Ready in 
EDI Physical Health and Well-Being at Age 5: 
Contrasts Between Different 5-Minute Apgar 

and Breastfeeding Group Comparisons, Manitoba †
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Appendix Figure A5.8:        Percent Very Ready in EDI Communication Skills and General Knowledge at
           Age 5 by Breastfeeding and 5-Minute Apgar Score, Manitoba†

Appendix Table A5.10:        Odds Ratios for Very Ready in EDI Communication Skills and General  
           Knowledge at Age 5: Contrasts Between Diff erent 5-Minute Apgar and  
           Breastfeeding Group Comparisons, Manitoba†

CComparisons Odds Ratios p-value

Low apgar/breastfed vs
Normal apgar/breastfed

0.92 0.41

Low apgar/not breastfed vs
Normal apgar/not breastfed

0.63 0.06

Low apgar/breastfed vs
Low apgar/not breastfed

2.01 0.01

Normal apgar/breastfed vs
Normal apgar/not breastfed

1.38 <0.0001

Low apgar/breastfed vs
Normal apgar/not breastfed

1.27 0.02

† Children from 2006 & 2007 EDI cohorts born in 2000 & 2001
Bolded values are significant (p <  0.05)
Note: Results are from multilevel modeling, controlling for area-level income.

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A5.10: Odds Ratios for Very Ready in 
EDI Communication Skills and General Knowledge at Age 5: 

Contrasts Between Different 5-Minute Apgar
and Breastfeeding Group Comparisons, Manitoba †
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Appendix Figure A5.9:        Percent Very Ready in EDI Social Competence at Age 5 by Breastfeeding and  
           5-Minute Apgar Score, Manitoba†

Appendix Table A5.11:        Odds Ratios for Very Ready in EDI Social Competence at Age 5: Contrasts  
           Between Diff erent 5-Minute Apgar and Breastfeeding Group Comparisons,  
           Manitoba†

CComparisons Odds Ratios p-value

Low apgar/breastfed vs
Normal apgar/breastfed

0.96 0.71

Low apgar/not breastfed vs
Normal apgar/not breastfed

0.86 0.48

Low apgar/breastfed vs
Low apgar/not breastfed

1.29 0.28

Normal apgar/breastfed vs
Normal apgar/not breastfed

1.15 0.003

Low apgar/breastfed vs
Normal apgar/not breastfed

1.11 0.33

† Children from 2006 & 2007 EDI cohorts born in 2000 & 2001
Bolded values are significant (p <  0.05)
Note: Results are from multilevel modeling, controlling for area-level income.

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A5.11: Odds Ratios for Very Ready in EDI Social Competence at 
Age 5: Contrasts Between Different 5Minute Apgar and Breastfeeding Group 

Comparisons, Manitoba †
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Appendix Figure A5.10:        Percent Very Ready in EDI Emotional Maturity at Age 5 by Breastfeeding  
              and  5-Minute Apgar Score, Manitoba†

Appendix Table A5.12:        Odds Ratios for Very Ready in EDI Emotional Maturity at Age 5: Contrasts  
           Between Diff erent 5-Minute Apgar and Breastfeeding Group Comparisons,  
           Manitoba†

CComparisons Odds Ratios p-value

Low apgar/breastfed vs
Normal apgar/breastfed

0.99 0.89

Low apgar/not breastfed vs
Normal apgar/not breastfed

0.86 0.53

Low apgar/breastfed vs
Low apgar/not breastfed

1.32 0.26

Normal apgar/breastfed vs
Normal apgar/not breastfed

1.16 0.003

Low apgar/breastfed vs
Normal apgar/not breastfed

1.14 0.23

† Children from 2006 & 2007 EDI cohorts born in 2000 & 2001
Bolded values are significant (p <  0.05)
Note: Results are from multilevel modeling, controlling for area-level income.

Source: Manitoba Centre for Health Policy, 2011

Appendix Table A5.12: Odds Ratios for Very Ready in EDI Emotional Maturity 
at Age 5: Contrasts Between Different 5-Minute Apgar and Breastfeeding 

Group Comparisons, Manitoba †
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