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Energy Insecurity:
Definition, Dimensions and Forms

Definition:

“An inability to adequately meet basic household energy needs”

Three Dimensions: Two Forms:

* Economic- high bills, low income : g;;fgﬁgﬂgaﬂ%tgﬁﬁ: ﬁélltﬁfértage
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PHYSICAL BEHAVIORAL .
Hemandez, Soc Sci & Med 2016, Jessel, Sawyer and Hernandez, Frontiers in Public Health, 201t




9‘ One in three U.S. households are
Am  energy insecure

U.S. household energy insecurity measures (2015 and 2020)
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Energy insecurity is patterned

by vulnerability

U.S. households reporting some form of energy insecurity (2020)

percentage of U.S. households within each category
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Energy Insecurity:

A Pathway to Disease and
Disadvantage

Neighborhood Factors

e.g. socioeconomic deprivation; racial
residential segregation; poor outdoor
air quality

(" Social Processes

e.g. low social cohesion/ collective
efficacy; limited social capital;
violence

~

\

Housing Conditions

e.g. dilapidated buildings; housing
code violations

(" Adverse Environmental )
Consequences

e.g. mold, moisture,

Economic El

e.g. high energy expenditures;
billing issues; trade-offs

¢

Physical El

e.g. drafts, holes, cracks, leaks,
inefficient heating/cooling
sources and appliances

.

Coping El

e.g. leveraging medical
vulnerability; alternative
heating methods,
conservation and hyper-
vigilance; faith and hope

dampness; extreme home
temperatures; thermal

\_ discomfort )
e ~N
Adverse Health
Consequences

J

e.g. chronic parental /child
stress; asthma exacerbations;
mental health triggers
\ J

4 3\
Adverse Social Consequences

e.g. reduced parental

efficacy; disruption of family

life; asthma-related absences

from school/work; residential
instability; stigma

\. J

Hernandez, Social Science & Medicine, 2016



Figure 1. Diagram of links between household energy insecurity (El) and health.
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Energy + Health

e Respiratory Health

* Sleep Quality

* Mental Health

* Heat or Eat- Food Insecurity
* Thermal comfort

* Air Pollution

* Social Connectedness



Energy Insecurity and Health

Adjusted Logistic Regression Results  [Energy |Moderately Energy Severely Energy P-value
for Selected Outcomes* Secure [Insecure Households |Insecure Households
aOR (95% Cl) {20R (95% Cl) >

Asthma (%) ref |1.57(0.91-2.72) 1@ 0.02

Pneumonia past 12 mos. (%) ref {1.03 (0.35-3.00) 4.44 (1.68-11.72) <0.01
Diabetes (%) ref  [0.73 (0.46-1.18) .15 (0.73-1.81D 0.31

Depressive disorder (%) ref 1.75(1.12-2.72) '/J.,Sl( 1.19-2.75D <0.01
Self-reported anxiety/depression**(%) ref |1.49(0.44-5.03) ‘@ 0.03

Poor quality sleep®**(%) ref 11.27(0.84-1.93) 1.81(1.22-2.68) <0.01
Hypertension (%) ref (1.02 (0.68-1.54) 0.79 (0.54-1.16) 0.47

Accidental fall past 12 mos. (%) ref  [0.91(0.44-1.91) 1.76 (0.76-4.10) 0.33

*Models include income and race

**Self-reported severe or extreme anxiety/depression. P-value reflects differences between no

anxiety/depression, slight or moderate anxiety/depression, and severe or extreme anxiety/depression
***Self-reported sleep problems in the past two weeks

Hernandez and Siegel, Energy Research and Social Science, 2018




Energy +/- Food: “Heat Vs. Eat”

Energy Assistance reduces Food Insecurity

TAELE4 Adjusted Dutcomes by LIHEAP Participation

Varlable Diaes mot Recelve Recelves psml P
Home Energy Assistance  Home Energy Asskstance
in = 5925 {n = 1149
Mean 7 weaght/age —0u0E3 1076 HA 01
At nutritional risk for growth problemss 1.3 1.00 100-152 05
Haspitaltrations since birth 1.0 1.00 085-130 B4
Acute haspetal admission (Boston and Littls 132 1.00 1.00-174 05
Aock EDs, n = 4445)
At risk for owerwelghtt (2-3 years olds only, DE3 1.00 046-149 52

=591}

Mulivanate arabyses are adjusted for site of nbernew, year of mezarement, ace/ethnicity of caregiver, barthplace of mather (LS bom vesus
immigrnt), mother's marial status, employment siarhes, chid's low birth weight, housstold food seournity stabos, and recsipt of other assstancs
program berefiis (sutmidred howsing, WIC, TANF, or food stamps). Age of dhild was mcluded 25 2 covaniabe in the mods for “hospitzimations
since birth”. NA indicates not applicable.

1 = 5th percentile weight-for-age or <2 10th percentile weght-for-Heighi.

b >55th percenidle BMHor-age.

Frank, et al. “Heat or eat” Pediatrics, 2006



Energy +/- Food: “Heat Vs. Eat”

Food Subsidies reduce Energy Insecurity

Table 1
Demographics of Respondents, Stratified by Houwschold Energy Insecurity (combined indicator) in the Washingion Heights Community Survey, New York City, 2015
[N = 2494,

All Households Severely Energy Insecure Maoderavely Energy Insecure Energy P-value
n {weighted colummn %) Households Househalds Secure Househaolds [*=ig == 0.05)
2494 (100.0] n [(weighted row %) n [(weighted row %) n {weighted row %)
342 (14.00 275 {12.7) 1877 (73.2)
Age of respondent (years) ooz~
[mean,/median) 43 37406 427 4] 2 426,421 43.5/39.5
Households with children under 18 years of = 0L01*
ape
0 1490 (63.1) 187 (13.5) 148 {8.9) 1155 (77.6)
1 327 (18.5) 44 (12.5) B0 (17.6) 233 (70.0)
2 189 {12.4) 29 (14.9) 30 (22.8) 130 (62.3)
3+ 78 (6.0) 12 (7.2} 14 (21.6) 52 (71.2)
Households with adults over 60 years of age 1053 (32.5) 127 (11.6) B& (7.8) 238 (80.7) = 001"
Racial/ethnic background = 0.01™
Hispanic/Latino 1468 (65.7) 199 (13.3) 187 (14.6) 10382 (72.1)
Black 283 (10.7) TT(2B.4) 29 (10.7) 177 (60.9)
White 524 (17.3) 35 (5.8) 36 (7.8) 453 (86.4)
Other/Mixed Race 193 (6.4) 2R (17.2) a0 [9.8) 145 (72.9)
Foreign born 1245 (52.1) 155 (12.8) 139 (14.5) 951 (72.7) 0.22
Education
Less than & high school degres 579 (31.1) 85 (15.8) 66 [(14.2) 428 (70.0)
High school degree but no college degree Q00 (36.6) 140 (15.3) 111 {13 4% G649 (71.3)
College graduate or higher 1007 (32.2) 115 (1009 98 (10.7) 7O4 [(7E.4)
Household income = Q.01"
Less than or equal to S20,000 969 (43.7) 170 {18.9) 115 {14.4) G54 (667
S20,000-540_000 446 (24.8) T2(13.4) 59 [17.1) 315 (69.4)
S40,000-560,000 290 (12.3) 38 (9.6) 37 (10.9) 215 (79.5)
S6H0,000-580,000 194 (7.5) 21 (14.7) 21 [9.8) 152 (75.5)
SE0,000-51 00,000 114 {3.9] 5 (B.3) T [2.2) 102 (B9.5)
S 100, 000-51 50,000 129 {4.6] 7 [6.5) 11 (11.4) 111 (B2.2)
Maore than 5150,000 105 (3.1] 3 (1.5) 4 [(5.0) 98 (93.5)
Health care coverage
Medicare TTE (20.6) 106& [(14.5) 73 (11.5) 509 [74.0) 0.80
Medicaid 985 (39.2) 160 (14.3) 127 {14.7) G698 (71.1) 0.35
Food-related aid = 0.01*
SMAP 863 (31.7) 151 (16.1) 122 (19.9) 590 (64.0)
WIC 34 (1.5 7 (12.4) 5 (24.00 22 (G3.6)
SMAP and WIC 23 (1.5 2 (1.6} 3(17.00 18 (31.4)
Food insecurity 298 (14.1) 106 (30.8) 51 (16.9) 141 (52.3) = 001"

Hernandez and Siegel, Energy Research and Social Science, 2018



Poor Housing Quality, Thermal
Discomfort and Weathering

Weatherization

N

Improve Reduce
quality and costs/financial
comfort burden
Weathering
l l Hypothesis

Poor Housing Energy Psychosocial Allostatic Chronic
Conditions Insecurity Stress Load Disease

\\ l//

African Americans

Lewis, Hernandez, Geronimous, Energy Efficiency, 2020



Air Pollution: Disparate Access to Clean Energy

Washington Heights/Inwood
East, Central, and West Harlem
South Bronx

* Communities of Color

* Low-income communities
* Environmental Burdens
s e Health Disparities

00.24
]2s5-48
o3
R
PR

! Il

J (1139 Ws
o) o 12

's\‘-w‘l.

(A
5 sl
RS
el

AL
e
AR

i

Number of buildi burning
Bi-5

Bl 6-15

B 16-38

I Non-residential areas

2.5 5 7.5 10 km|
Data Sources: Clean Heat, 2015 and American Community Survey, 2015




Loneliness and Social Isolation
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