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The Case

• A 3 year old boy is scheduled for his annual well-child 
visit at his primary care physicians office

• His mother tells the physician that she is worried 
about her son’s behavior and he is being teased about 
his weight

• She has had trouble finding subsidized daycare, 
precarious employment

• Had trouble in the past paying the bills





RoadMap

•Primary health care and prevention research

• Social Determinants of Health and obesity in children

•Research Methods
• Mapping Child Indicators
• Assessing associations with health outcomes
• Trials considering inequities
• Work ahead in PBRN



Burden of Illness for Children  

Major Impact on Children, Families, Communities 

Economic Impact of obesity, cardiovascular 

disease, mental illness



UNICEF REPORT



Socioeconomic Status (SES) and Obesity in Children

• Income has been associated with childhood obesity
• Income is often used as a proxy measure for SES

Study2-6 Population Study Results (Odds/risk of overweight/obesity in low vs 
high SES

Goisis et al. UK Children 0-11 years Cohort OR: 5 years: 2.0 (95% CI: 1.4-2.8)
OR: 11 years: 3.0 (95% CI: 2.0-4.5)

Kakinami et al. Quebec Children 0-12 years Cohort 2.22, 2.34, and 3.04 OR at age 8, 10, and 12 years

Lee et al. U.S. Children between 0 and 15 
years

Cohort OR:  15.5 years: 1.66 (95% CI = 1.16, 2.37) for children 
who experience poverty before 2 years

Strauss et al. U.S. Children between 0 and 8 Cohort OR: 2.91 [1.66-5.08] at 6-year follow-up

Systematic review of 
SES and child obesity

Children 0-15 years OR for overweight: 1.10 (95% CI: 1.03–1.17)
OR for obesity: 1.41 (95% CI: 1.29–1.55)



There are major gaps in Canda
in the evidence for prevention in 
children and their families



Canadian Community Health Survey (CCHS)

Target Population - Canadians aged 12 and over

Canadian Health Measures Survey (CHMS)

NO data on children under 3  

Minimal data on children 3 – 5 years 

GAPS IN POPULATION HEALTH SURVEILLANCE

Ontario Health Study 

no children



Gaps in Trial Level Evidence

• Trials for prevention are lacking

• Lack of high quality screening and counseling 
studies in primary care for children

• Most child health recommendations are 
Grade ‘I” - insufficient evidence



Poor Integration of Child Health 
Services

Public Health Primary Care



Opportunities in Primary Health Care

• Frequent and longitudinal follow up

• Trusting relationships

•Parents are engaged around health

• Efficient use of existing public funded 
health system





A state of the art primary care 
practice-based research network 

and child cohort
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>10,500 Families

>10,000,000 Data Points



Vision
Healthy children together

Mission

To partner with community health care 

providers, families and children and create 

knowledge to raise healthy children
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LONGITUDINAL COHORT AND TRIALS 



WHAT HAVE WE LEARNED? 



Cutting Preschoolers Screen Time is Tricky



Parent and Clinician Priority Setting

Lavigne M et al. Arch Dis Child 2017



Results -Top Research Priorities

• What are effective strategies for screening and prevention of 
mental health problems?

• What are interventions to increase physical activity in children?

• What is the impact of daycare attendance on child health and 
development?

• What are effective intervention for obesity prevention?

• What interventions promote social skill development?

Lavigne M et al. Arch Dis Child 2017



Capacity across disciplines

Develop capacity in child health 
research



Using other Primary Care Data in Ontario



Electron ic Medica l  Record Administ rat iv e Data Linked Database

EMRALD

Sarah Carsley, PhD(c)

April 27, 2017

Using Primary Care 
Electronic Medical Records 
to Estimate the Prevalence 
of Severe Obesity in Children



EMRALD

zBMI >3 by age and sex in Ontario, Using EMR data
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Age group, years
BMI z-score

<-2 ≥-2 to ≤ 1 >1 to ≤ 2 >2 to ≤ 3 >3

All children and 
adolescents

No. of 
children 

% % % % %

0-4 20412 3.1% 74.6% 16.9% 4.3% 1.1%

5-9 9921 2.0% 73.1% 15.5% 6.7% 2.7%

10-14 7700 1.9% 63.0% 21.2% 10.9% 3.0%

15-19 4131 1.6% 67.0% 18.7% 8.7% 3.9%

Boys

0-4 10455 3.1% 73.2% 16.8% 4.8% 1.4%

5-9 5076 2.1% 71.7% 15.8% 6.8% 3.5%

10-14 3846 1.8% 61.1% 21.1% 12.7% 3.4%

15-19 1915 2.2% 64.0% 19.6% 10.4% 3.8%

Girls

0-4 9957 3.1% 76.2% 16.1% 3.8% 0.8%

5-9 4845 1.8% 74.6% 15.1% 6.6% 1.9%

10-14 3854 2.0% 65.0% 21.3% 9.2% 2.5%

15-19 2216 1.1% 69.6% 17.9% 7.3% 4.1%



Electron ic Medica l  Record Administ rat iv e Data Linked Database

EMRALDOverweight and obesity in preschool 
aged children and risk of mental health 
service utilization

Sarah Carsley, PhD, Karen Tu, MD, MSc, FRCP, Eleanor Pullenayegum, PhD, Patricia Parkin, 

MD, FRCPC, Catherine Birken, MD, MSc, FRCPC



Adjusted Cox proportional hazards regression model of weight 
status and risk of mental health service use

Variable Overall Girls Boys

HR* (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value

Weight status (ref=zBMI≤ 1)

≥1 to ≤2 1.14 (0.99, 1.30) 0.07 0.99 (0.78, 1.24) 0.91 1.22 (1.03, 1.44) 0.02

>2 to ≤3 1.25 (0.99, 1.57) 0.06 0.92 (0.60, 1.42) 0.71 1.43 (1.09, 1.87) 0.01

>3 1.73 (1.21, 2.48) 0.003 2.73 (1.62, 4.60) <0.001 1.28 (0.78, 2.11) 0.34
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Interpretation
• Boys who were overweight at 2 to <5 years had a 1.43 (1.09, 1.87) times 

increased risk of mental health service use between 5 and <19 years
• Girls who were obese at 2 to <5 years had a 2.73 (1.62, 4.60) times increased 

risk of mental health service use between 5 and <19 years

*Adjusted for sex, rural residence, neighbourhood income quintile, ethnicity, immigration status, RUB



EMRALD

Discussion

• Preschool aged children with overweight and obesity have an 
increased risk of mental health service utilization in later childhood. 
This association is especially strong for girls with zBMI>3 (obesity).

• Corroborates previous evidence of gender differences in the 
association between obesity and mental health



EMRALD

What about inequities? 



Mapping Indicator



TARGet Kids!:
Quality Child Health Indicator Data to Assess 
Health Equity in Toronto Neighbourhoods

Cory Borkhoff, PhD
Clinical Epidemiologist / Team Investigator, 
Division of Pediatric Medicine and Child Health Evaluative Sciences, 
The Hospital for Sick Children Research Institute
Assistant Professor, iHPME, University of Toronto

cory.borkhoff@sickkids.ca

mailto:cory.borkhoff@sickkids.ca


Contributing to Child Health Indicator 
Data in Toronto



Need for Child Health Indicator Data in Toronto

• City’s Toronto Child & Family Network 
launched the Raising the Village 
Initiative in 2013

• Goal – measuring the well-being of 
children and families in Toronto 

• Health indicators – single summary 
measures of health and factors which 
influence health



Need for Child Health Indicator Data

Neighbourhood Equity Score

Child and Family 



Neighbourhood Equity Score

• 5 Domains and 15 Indicators;
• Economic Opportunities

• Unemployment

• Low Income

• Social Assistance

• Social Development
• High School Graduation

• Ontario Marginalization Index

• Post-Secondary Completion

• Participation in Decision Making
• Municipal Voting Rate

• Physical Surroundings
• Community Places for Meeting

• Walkability

• Health Food Stores

• Green Space

• Healthy Lives
• Premature Mortality

• Mental Health

• Preventable Hospitalizations

• Diabetes

• Composite Index of Scores

• Quantitative assessment of 
Toronto neighbourhood
wellbeing

• Developed by Urban HEART 
Toronto





Child and Family Inequity Score

• Indicators specific to families with children under 12 yrs

• Indicators known to be social determinants of child health

• 5 Indicators:
• Low Income Measure

• Parental Unemployment

• Low Parental Education

• No Knowledge of Official Language

• Core Housing Need





Food Insecurity



Short Breastfeeding Duration



Sugar Sweetened Beverages



Child Health Indicator Mapping

• When mapped, TARGet Kids! health indicators exhibit spatial 
trends, patterns and relationships. 



Examining Associations between 
Social Determinants and 

Child Behaviours and Measures



Food Security

“When all people, at all times, have physical, social and economic access 
to sufficient safe and nturitious food that meets their dietary needs and 

food preferences of an active and healthy life” (FAO)

• Commonly measured by the 18-item Household Food Security Survey 
Module

• Reflects limitations in dietary intake due to cost of food as well as stress 
about meeting family’s food



Food Insecurity and Childhood Obesity

• Food insecurity has been associated with obesity in adolescents and 
adults

• Inconsistent associations among young children

• Poverty associated with nutritional risks, including less health eating 
habits and infant feeding behaviors

• Household food insecurity may be a stronger marker of nutrient 
inadequacy among Canadian adults and youth compared with US 
counterparts



Study Objectives

1) To determine if difficulty buying food is associated with BMI z-score 
in our study population

2) To determine if difficulty buying food is associated with known 
dietary determinants of BMI z-score

• Daily fruit and vegetable intake

• Daily fruit juice and sweetened beverage intake

• Weekly fast food intake



Study Variables

Exposure

• Difficulty Buying Food

• Parent response to 
Nutristep question:

"I have difficulty buying food 
to feed my child because food 
is expensive: most of the time; 
sometimes; rarely; never.”

• Dichotomized as: 

• No difficulty buying food

• Difficulty buying food

Outcomes

• Primary: BMI z-score for 
age and sex (primary)

• Secondary: dietary 
determinants 
• Daily fruit and vegetable 

intake

• Daily fruit juice and 
sweetened beverage 
intake

• Weekly servings of fast 
food



No association between 
Difficulty Buying Food and BMI Z-Score



Summary

• Food insecurity impacts eating behaviours in young children

• Focus should be on enhancing healthy eating behaviours



Testing interventions
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PARENTING GROUPS AND HOME 
VISITS IN PRIMARY CARE 

PRECONCEPTION HEALTH
OBESITY AND DEVELOPMENT



Interventions



Healthy Kids Community Challenge

• Designed by the MOHLTC1

• Community-based intervention implemented in 45 selected communities 
across Ontario (from 2016-2018)

• Targeted high-risk communities in Toronto (low SES)

• Aimed to implement policies and programs to promote healthy 
behaviors and healthy weights in children aged 0-12 years





HKCC Analysis- EMRALD

• higher proportion of children in the lowest neighbourhood income quintile 
living in HKCC communities (18.5% vs. 10.1% in non-HKCC communities) 

Orr, Tu, Carsley et al. 2019



TARGet Kids!
Baseline 
Characteristics



Comparison of the association between 
neighbourhood and household-level income 

and child BMI in TARGet Kids; baseline 
HKCC analysis

Tooba Fatima, Laura N. Anderson PhD, Catherine Birken MD, MSc, FRCPC



SES and Obesity: Past literature
Study10-16 Population Analysis Results (Odds/risk of overweight/obesity in low vs high 

SES

2014
Sweden

Children aged 0-14 years; 
N= 948,062 

Multilevel logistic 
regression 

Neighbourhood deprivation OR = 1.70, (95% CI = 1.55–
1.89)

2005
Canada

Children and youth aged 5 to 
17; N=11,455 

Hierarchical non-
linear modelling 

Low neighbourhood SES OR: 1.29 (95% CI: 1.14-1.46) 

2006
Canada

Youth in grades 6 –10
N=6684 

Multilevel logistic 
regression 

Unemployment rate  OR: 1.74 (95% CI: 1.10, 2.76)
Less than high school OR: 1.12 (95% CI: 0.61, 2.05)
Employment income OR: 1.10 95% CI:0.59, 2.06) 

2010
Washington

6–18-year-old children 
N = 8,616

Conditional 
autoregressive 
regression models 

Median income OR: 1.15 (95% CI: 1.03, 1.29)

2006
U.S.

7–12th graders
N= 20,745 

Poisson 
regression

Neighborhood median household income 
ARR: 1.03 (95% CI:0.91–1.17) 

2008 
Canada

Children aged 2–3 
N = 2152

Individual growth 
modelling 

living in 'most poor' neighbourhood was associated with 
increasing BMI percentile 1.46 (95% CI 0.16 to 2.75)

2016
Germany

Children aged 5-7 years 
N=3499 

hierarchical 
logistic regression 

Neighbourhood SEP OR: 1.42 (95% CI:1.00-2.00)



Area-level vs individual-level income

• When house-hold level income is unavailable, area-level income (typically 
neighbourhood) is used as a measure for SES

• Previous literature depicts poor agreement between individual and area-
level income in urban populations with families

Minnesota (2013)7

Misclassification:  
20-35%
Kappa: 0.26-0.36

Missouri (2015)8

Misclassification:  
22-31%
Kappa: 0.15-0.22



Area-level vs individual-level income

• TARGet Kids (2014)9

• Misclassification:  80%
• Weighted Kappa: 0.22

The black line represents the trend line. The yellow 
line represents a perfect agreement (slope = 1) 

• Neighborhood-level income 
tended to overestimate family-
level income for family-level 
incomes less than $80,000 and 
underestimate family-level 
income for family-level incomes 
greater than $80,000 



What are the gaps?

Gaps
• No study  compared the level of agreement between area-level 

associations to individual-level associations
• No study assessed the discordant categories of income (i.e. low-SES 

children living in high-SES areas on health outcomes (and vice versa))



Objectives

Primary objective: to compare the association between neighbourhood and 
family-level income and body mass index at baseline for HKCC cohort
• Not a causal question

Secondary objectives: 
1. To evaluate the discordant categories of income on BMI

• E.g. do low-income children living in high income areas have a higher 
or lower BMI than high-income children living in low-income areas

2. To compare the associations of neighbourhood income and the Ontario 
Marginalization Index with respect to BMI (OMI to be obtained from PHO)



Testing interventions – work ahead
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PARENTING GROUPS AND HOME 
VISITS IN PRIMARY CARE 

PRECONCEPTION HEALTH
OBESITY AND DEVELOPMENT



Challenges in Primary Health Care Research

• Ensuring inclusion

• Engaging all families
• Translation of materials 
• Ensuring cultural safety  
• Engaging with families, neighbourhoods

and communities

• Methods!!! to use the existing data



The Case

• A 3 year old boy is scheduled for his annual well-child 
visit at his primary care physicians office

• His mother tells the physician that she is worried 
about her son’s weight

• She is also struggling with his behavior

• She has had trouble finding subsidized daycare, 
precarious employment

• Had trouble in the past paying the bills





Back to the Case

Engage and Assess

• Assess parent concerns, health and behaviour, social 
situation

Ask Permission to discuss 

• would it be all right to discuss your child’s health?

• Readiness for change - SMARTER goal

• Link to support

Arrange follow up

Clinicians and Researchers role



Opportunities
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Work together
Prioritizing child health care and research 
for all children 
Use Data more effectively to predict which 
intervention, for which families, at which 
time
Test and Scale up effective and meaningful 
interventions for all families
Evidence to effect policy



THANK YOU


