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Children’s HealthWatch
• Non-partisan network of pediatric & public health 

researchers → research & policy center

• MISSION: Improve health & development of 
young children→ public policies → alleviate family 
economic hardships
• Hunger (Food Insecurity)
• Unstable Housing (Housing Insecurity)
• Keeping Heat or Lights on (Energy Insecurity)

• Provide policy makers with evidence to develop 
policies that protect young children’s health and 
development



Where our data come from:

• A household survey
• Interviews - caregivers 

with children 0 to 4 years 
old
– “invisible” group
– critical growth and 

development window

Emergency Departments and Primary Care Clinics in 
Boston, Baltimore, Philadelphia, Little Rock and 
Minneapolis.



 Conduct empirical 
research,

 Publish it in peer‐
reviewed journals,

 Translate it into policy 
oriented materials,

 Communicate research 
results to academics, 
advocates, policy makers, 
the public



Use evidence from 
empirical research 
results to:

• Inform actionable 
policy decisions

• Support policy 
recommendations



1. Projected trend in household energy prices,
2. How household energy can affect 

members’ health,
3. How adverse health outcomes translate 

into health services utilization and health 
care expenditures,

4. How increasing energy prices impact child 
and elderly health.

Impacts of Increasing Household Energy Prices on 
Health and Health Care Expenditures in New York

Overview



Energy Insecurity is Linked to Adverse Child 
Health and Developmental Outcomes

Young children (under age 4 years) in energy‐
insecure families also are more likely to:
• Have been hospitalized since birth,
• Have their health status reported as “fair/poor” versus 
“excellent/good”,

• To have parents report significant developmental 
concerns.

Source: Cook J, Frank D, Casey P, Black M, Chilton M, Ettinger De Cuba S, Appugliese D, Coleman S, Heeren T, Berkowitz 
C, Cutts D. A Brief Indicator of Household Energy Security: Associations with Food Security, Child Health and Child 
Development in U.S. Infants and Toddlers. Pediatrics 2008;122;e867‐e875.



Energy Insecurity Also is Linked to Other
Family Hardships

Children in energy‐insecure families are more likely 
to:

• Live in food‐insecure households,

• To live with child food insecurity, a more severe level of 
food insecurity.

Source: Cook J, Frank D, Casey P, Black M, Chilton M, Ettinger De Cuba S, Appugliese D, Coleman S, Heeren T, Berkowitz C, 
Cutts D. A Brief Indicator of Household Energy Security: Associations with Food Security, Child Health and Child 
Development in U.S. Infants and Toddlers. Pediatrics 2008;122;e867‐e875.



Food Insecurity and Hunger Also are
Linked to Adverse Child Health Outcomes

Children in food‐insecure families are more likely to:
• Have been hospitalized since birth,
• Have their health status reported as “fair/poor” versus 

“excellent/good”,**
• Have parents report concerns indicating risk of developmental 

problems,
• Have iron deficiency anemia,
• Have anemia without iron deficiency.
1. Cook JT, Frank DA, Berkowitz C, Black MM, Casey PH, Cutts DB, Meyers AF, Zaldivar N, Skalicky A, Levenson SM, Heeren T, Nord M. Food 

Insecurity is Associated with Adverse Health Outcomes Among Human Infants and Toddlers. J Nutr, June 2004; 134:1432‐1438.
2. Skalicky A, Meyers A, Adams W, Yang Z, Cook J, Frank DA. Child Food Insecurity and Iron Deficiency Anemia in Low‐Income Infants and 

Toddlers in the United States. Maternal and Child Health; Nov 2005, 19:1‐9.



Food Insecurity and Hunger are
Linked to Adverse Maternal Health Outcomes
Children in households with “child food insecurity” are 
more likely to:
• Have mothers who report having depressive 
symptoms,

• Have mothers who report their own health as 
“fair/poor”,**

• Have mothers with unhealthy weight status,
• Have mothers with chronic diseases, e.g., diabetes.
1. Casey P, Goolsby S, Berkowitz C, Frank D, Cook J, Cutts D, Black MM, Zaldivar N, Levenson S, Heeren T, Meyers A, and the C‐SNAP 

Study Group. Maternal Depression, Changing Public Assistance, Food Security, and Child Health Status. Pediatrics, 2004; 113(2): 
298‐304. 

2. Laraia BA. Food Insecurity and Chronic Disease. Adv. Nutr. 4: 203–212, 2013.



**NOTE: Meaning of
Self‐rated Health Status

In the US, according to Census Bureau data:
• Of all children (ages <18 years) with “fair or poor” health 
status in 2010:

– 61.6% had 3 or more medical care provider visits,
– 26.2% spent at least one night in the hospital.

• Of all children with “excellent, very good, good” health 
status in 2010:

– Only 28.0% had 3 or more medical care provider visits,
– Only 4.2% spent at least one night in the hospital. 

In 2012, the average cost for non‐birth related pediatric hospital 
stays was $11,143 (AHRQ, H‐CUPnet Kid’s Inpatient Database).

Source: O’Hara B, Caswell K. Health Status, Health Insurance, and Medical Services Utilization: 2010. 
Household Economic Studies, Current Population Reports, P70‐133RV, July 2013.



Affordability: Behind Closed Doors

• Being behind on rent is 
strongly associated with 
negative child and maternal 
health outcomes
– Hospitalizations since birth
– Fair/poor health
– Serious underweight
– Maternal fair/poor health
– Maternal depressive 
symptoms



Being behind on rent – strong 
indicator of other household 

hardship
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Rx for Hunger: Energy Security
• Energy assistance can 

free up resources for 
food & other necessities

• Children in homes with 
LIHEAP (compared to 
those on waitlist)
– More likely food secure
– Less likely underweight
– More likely a “well” child
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“The future of any society 
depends on its ability to foster 
the healthy development of the 
next generation.”

Center On The Developing Child, Harvard University

We are concerned about the 
health of our children because:



Cold: Chill, discomfort, frostbite, hypothermia
House fires, carbon‐monoxide poisoning, unsafe travel 
conditions, power outages, floods after snow & ice melt, food 
insecurity

Heat: Sunburn, heat rash, heat edema, dehydration, 
syncope, heat cramps, heat exhaustion, heat stroke

Power outages, food spoilage, vector‐borne disease, food 
insecurity

Those most at risk for cold and heat problems are: 
Infants and young children 
The elderly 
Overweight people
Homeless
Those who work/exercise inside/outside in the heat or cold
People who are ill or taking medicines

Extreme Temperatures Stress the Body



Exposure Subjects Outcome Results P Value

Presenting during 
3 mos. following 
the coldest month 
of the year

Children ages 6-
24 months 
presenting at 
Boston City 
Hospital ED

%  of Children With 
Wt/Age Below the  
5th Percentile

A significant increase 
in prevalence of low 
Wt/Age followed the 
coldest month

July 1989-June 
1990

Min Mean 
Temp=21.7F

Mean =9.6% for 
next 3 Mos.

Mean =6.6% for Rest 
of Yr. P = 0.002

July 1990-June 
1991

Min Mean 
Temp=29.4F

Mean =8.3% for 
next 3 Mos.

Mean =6.5% for Rest 
of Yr. P = 0.049

July 1991-June 
1992

Min Mean 
Temp=31.0F

Mean =8.4% for 
next 3 Mos.

Mean =6.6% for Rest 
of Yr. P = 0.064

Seasonal Variation in Wt/Age in a Pediatric 
Emergency Room: An Early Heat or Eat Study

Source: Frank DA, et al. Seasonal Variation in Weight‐for‐Age in a Pediatric 
Emergency Room. Public Health Reports, July/August 1996, 111:366‐371.



Human Brain Development 
Most Vulnerable Period: Birth – Age 4 Yrs

Synapse formation, neural networks – “brain architecture” 

Age

Source: Thompson & Nelson, 2000

Sensory Pathways
(Hearing, Vision)
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Brain architecture is laid down
during the first three years of life



Brain “architecture” is physical 
structure, and interconnections. 
There are about 100 billion cells 
in the brain.

It is influenced by many factors, 
including those associated with 
stress related to poverty, food, 
housing, and energy insecurity.

The first 3 years of life largely set 
the trajectory of cognitive 
development, school readiness, 
academic achievement, and 
educational attainment.

Brain architecture is physical structure,
interconnections, & neural networks



Toxic stress can damage brain architecture!

Stress is a natural response to changes and 
challenges in our environment
• Stress can be mild, and lead to important learning –

we can learn from stress
• Moderate stress – can go either way, can learn from 

it, or it can be harmful
• Toxic stress – chronic mild‐to‐moderate stress, or 

acute short‐term intense stress
Toxic stress can damage the brain architecture 
of young, developing children! 
 Though the presence of consistently supportive 

adults can buffer children from toxic stress’ harm.



Source: Wikimedia Commons, by Mariana Ruiz Villarreal (LadyofHats), Hamburg, Germany, used with 
gratitude.



Toxic Stress and Allostatic Load

 Allostasis is an alternative view to homeostasis, 
acknowledging the accumulation of stress hormones 
and their by‐products in the “system” over time as a 
result of toxic stress.

 Allostatic load is the cumulative “wear and tear” on 
body systems resulting from over‐activation of the 
stress response, and accumulation of circulating 
glucocorticoids and their by‐products.

 Allostatic load can involve adverse impacts on immune 
system functioning, hyper‐sensitivity to external stimuli, 
inappropriate response to stress, attention‐deficit 
hyperactivity disorders, and life‐threatening disease 
later in life.



Animal research indicates that brain 
architecture is harmed by “toxic” stress



Toxic Stress and Immune Function

 The hypothalamic‐pituitary‐adrenal (HPA) axis is 
activated in response to stress ‐ increases level 
of stress hormones (e.g., cortisol, adrenaline, 
ACTH)  help the body mobilize resources to 
respond to stress.

 HPA axis activation – for example, by stress –also 
increases susceptibility to infectious disease.

 So toxic stress also affects development and 
calibration of the neuroendocrine‐immune (NEI) 
network in the prenatal and early childhood 
periods.



Toxic Stress and Related Processes

 Biological embedding: process by which individuals’ 
previous experiences and environments systematically 
alter their health and functioning across the life span.

 Plasticity: iterative process by which experience shapes 
the brain; as it is exposed to new experiences, they in 
turn, shape brain structure and function; applies to 
both positive and negative experience.

 Nutrition Programming: potential lifelong impacts of a 
mother’s nutrition and  health during pregnancy on her 
child’s development and health.



Toxic Stress and Related Processes

 Epigenetics and the epigenome: As a child grows and 
develops, chemical reactions activate and deactivate 
parts of the genome at strategic times. Epigenetics is 
the study of these chemical reactions and the factors 
that influence them.

 The epigenome: Dynamically responds to the 
environment; stress, diet, behavior, toxins, and other 
factors regulate and change gene expression.

 Epigenetic inheritance: An unconventional finding; 
parent's experiences, in the form of epigenetic tags, can 
be passed down to future generations.



So what does all this mean, 
and why does it matter?

Toxic Stress, allostatic load, damage to children’s brain 
architecture, biological embedding of adverse childhood 
experiences, nutrition programming in utero, negative plasticity of 
brain development, epigenetics, and heritability of adverse 
epigenetic changes are all factors that can perpetuate the harmful 
effects of energy, housing, and food insecurity over generations. 

These processes can limit and damage the health of children and 
families, and of communities, for generations. 

They profoundly impact human capital development; cognitive 
development, school readiness, academic achievement, 
educational attainment, workforce preparedness, fulfillment of 
human potential, and lifetime earnings.





National Unemployment Rate, Persons Ages 25 Years and Above by 
Education Level Attained
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Household Energy Insecurity
is Linked to Food Insecurity

Outcomes

Energy 
Secure

(n=6,385; 
66%)

Moderate 
Energy 

Insecurity: 
Shutoff 

Threatened
(n=1,043; 11%)

Severe Energy 
Insecurity: Heat 

with Cooking 
Stove/Shutoff/

Unheated/cooled 
Days

(n=2,293; 23%)
P value

Household 
Food 
Insecurity 
(yes/no)

1.00
2.37

(1.78, 3.16)
P < 0.01

3.06
(2.46, 3.81)

P < 0.01
P < 0.01

Child Food 
Insecurity 
(yes/no)

1.00
1.79

(1.13, 2.72)
P < 0.01

3.46
(2.56, 4.67)

P < 0.01
P < 0.01

Source: Cook JT, Frank DA, Casey PH, et al. A Brief Indicator of Household Energy Security: Associations 
with Food Security, Child Health, and Child Development in US Infants and Toddlers. Pediatrics, 2008, 
Oct, 122(4):e867‐e875.



Household Energy Insecurity is Linked 
to Child Health & Development

Source: Cook JT, Frank DA, Casey PH, et al. A Brief Indicator of Household Energy Security: Associations 
with Food Security, Child Health, and Child Development in US Infants and Toddlers. Pediatrics, 2008, 
Oct, 122(4):e867‐e875.

Outcomes
Energy Secure
(n=6,385; 66%)

Moderate Energy 
Insecurity: Shutoff 

Threatened
(n=1,043; 11%)

Severe Energy 
Insecurity: Heat with 

Cooking Stove/Shutoff/
Unheated/cooled Days

(n=2,293; 23%) P value

Child Health 
Fair/poor

1.00
1.34

(1.08, 1.68)
P = 0.01

1.36
(1.15, 1.61)

P < 0.01
P < 0.01

Hospitalized 
Since Birth 
(yes/no)

1.00
1.22

(1.03, 1.45)
P = 0.02

1.02
(0.89, 1.17)

P = 0.74
P = 0.07

PEDS 
Significant 
Concerns

1.00
1.00

(0.71, 1.41)
P = 0.99

1.82
(1.38, 2.39)

P < 0.01
P < 0.01



Frank DA, Neault NB, Skalicky A, Cook JT, Wilson JD, Levenson S, Meyers AF, Heeren T, Cutts DB, 
Casey PH, Black MM, Zaldivar N, Berkowitz C, and C‐SNAP Study Group. Heat or Eat: Low Income 
Home Energy Assistance Program and Nutritional and Health Risk Among Children Under 3 Years 
Old. Pediatrics. 2006;118:1293‐1302.



A study reported in 2003 used Consumer Expenditure Survey (CEX) and National 
Health and Nutrition Examination Survey(NHANES) data to compare food 
expenditures by “poor” and “non‐poor” households during exceptionally cold 
months, finding:

• Both poor and non‐poor households increased fuel expenditures in response 
to unusually cold weather (by $37 and $53 on average respectively, in 1982‐
84 dollars).

• Poor families also reduced food expenditures by roughly the same amount as 
their increase in fuel expenditures, whereas richer families just increased food 
expenditures.

• Poor parents and their children spend less on and eat less food during cold‐
weather budgetary shocks.

Heat or Eat? Cold‐Weather Shocks and Nutrition in 
Poor American Families 

Source: Bhattacharya J, DeLiere T, Haider S, Currie J. Heat or Eat? Cold Weather 
Shocks and Nutirtion in Poor American Families. Am J Public Health. 
2003;93:1149–1154.



In high‐cooling states, the odds of food insecurity 
with hunger for poor elderly‐only households were 
27% higher in the summer than in the winter (cool or 
eat).

In high‐heating states the pattern was reversed for 
such households; the odds of food insecurity with 
hunger were 43% lower in the summer (heat or eat).

Seasonal Variation in Food Insecurity is 
Associated with Heating and Cooling Costs 
among Low‐Income Elderly Americans

Source: Nord M, Kantor LS. Seasonal variation in food insecurity is 
associated with heating and cooling costs among low-income elderly 
Americans. J Nutr, November 2006. 136:2939-2944.



A simulation of:
1. Increasing household 

energy prices’ effects 
on prevalence of energy 
insecurity,

2. Increasing household 
energy insecurity’s 
impacts on health in 
children and elderly?

3. Effects on utilization of 
health care services,

4. Effects on expenditures 
for select health care 
services,
 Hospitalizations
 Ambulatory visits



• EPS1 = 1.0% per year average increase in 
composite household energy prices 

• EPS2 = 2.0% per year average increase in 
composite household energy prices 

• EPS3 = 3.0% per year average increase in 
composite household energy prices 

Three Household Energy Price
Increase Scenarios for New York
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OK, this is interesting… but what can I do
with this information? Well, consider this:
 Strong physical infrastructures; strong bridges, buildings, roads, 

parks, bike paths, trains, buses, subways, libraries, schools, 
ports, housing stock, utilities, are all part of the foundation for 
a strong, healthy public, & strong, healthy communities, and,

 Strong social infrastructures; fire departments, faith‐based 
institutions, police departments, PTOs, civic organizations, 
mutual aid societies, private food assistance – food banks, food 
pantries, food rescue – disaster relief, public food, housing, & 
energy assistance – SNAP, WIC, CACFP, school meals, summer 
feeding, etc., housing subsidies, LIHEAP, legal aid, are also 
essential parts of the foundation for a strong, healthy public & 
communities. They enable all of us to be healthy and to 
prosper. They are for all of us, and we all benefit from them, 
whether we use them or not.
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Energy, food, and housing insecurity are results of 
systemic failures, not individuals’ or families’ failures



WE ARE ALL IN THIS TOGETHER!
Thank you!

John.Cook@bmc.org
www.childrenshealthwatch.org

@childrensHW


