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Objectives

* Present the complexity of “disease causation™in the context of
CVD

* Increase understanding of how thessocial construction of
disease may result in health differentials

 Leave you feeling slightly less’bummed by highlighting public
health interventions toaddréess/social causation

« if you are still bummed after the final portion of this presentation, day 3
is all about thegremise of prevention and intervention, so hang in there
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« Social context — immediate
physicaly social setting
s‘education system
» |abor policies
* housing policies (e.g., HOLC)

» Social stratification - system
by which society ranks
iIndividuals and groups into
those with more or less
power

* documentation status
* race-based discrimination




Social position - health

_ — « Stratifieation,inevitable characteristic
cir?fr:g(l‘r Social ” @)ialposiﬁon) Differential Of SOCiaI ConteXt
stratification (T) Oferentol | winerabity * South Africa — 63% Gini coefficient
exposure (III)
(1) «sSlovenia — 25% Gini coefficient

A 4

Specific exposure

_Social position describes a person’s

v Diff tial . . . .
Disease or injury nsequnees 1 place or standing within society
(14 * Individuals in society partially defined by
Social : their relationship to social context
Policy | stratification (I) | Social consequences (education, income)
context | of ill health d

« Meaning of social position varies by

context
* head of cattle

Diderichsen and Hallqvist, 2001 » Professor of Obstetrics and Gynecology
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exposure
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| Disease or injury
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N
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context | of ill health

« Social gradients - Whitehall'studies of
British civil servantsyfound robust
association between‘descending job
grade and coronary heart disease

mortality

Diderichsen and Hallqvist, 2001

Social position - health, continued

Differentia  Even when.we think that intrinsic order
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o is fair or tolerable ‘social position will be
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Social position example: income

THE POOREST 80%
AND

CARDIOVASCULAR DISEASE

. RICHEST 20

- POOREST

PREVALENCE (%)
)
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N

1999-2000 2015-2016 1999-2000 2015-2016 1999-2000 2015-2016 1999-2000 2015-2016
STROKE CONGESTIVE HEART ANGINA HEART ATTACK
FAILURE (CHF)

Abdalla SM, Yu S, Galea S. Trends in CVD prevalence by income level in the United States. AMA Netw Open 2020;3(9)



Differential exposure - health

o L Socilposton ] o Differentialiexposure —
stratification (I) <@ vulnerability eXpOSU res Vary between

\ 4

(III) .
} socialgroups by type,
Specific exposure amount, duratIOn
« dangerous living conditions
v Diff tial :
Disease or injury consliiueng® * dangerous jobs
4@ - ability to make healthy choices
Social / . .
Policy ISTf'Gﬂf?CCClgion (I) | Social consequences * greater risk of toxic eXposures
context | of ill health

« Advantage or disadvantage
accumulates over time

Diderichsen and Hallqgvist, 2001



Differential exposure example: lead

All-cause mortality Cardiovascular disease mortality Ischaemic heart disease mortality

Concentration of lead in blood (tenth-90th percentiles) <3 @ @
Men - —o— ——
Black or African-American ethnic origin o — o ——
Mexican-American ethnic origin -o- —— ——
Income <US$20000 - —— ——
Overweight - PN —e—}
Obese . —— o
Current smoker —o~ ——  —
Former smoker —o— 4 o— de—
Hypertension - —— ——
Urinary cadmium (0-25-0-57 pg/q) —“+o— —— 1
Urinary cadmium (>0-57 ug/g) ~o— —eo— +——
Alcohol, more than four drinks per month - —— —e—
Light physical activity —e— —— ——
Moderate physical activity —e- —o —e—
Healthy eating index — —o — o
Moderate healthy eating index - —to— —_—
High cholesterol - - ---
HbA . ° . .

| T T 1

0:3 0!6 1 1~I7 '3" 03 O~I6 1 1?7 _7‘: 03 O-I6 1 1’7 3
HR HR HR
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Protective Risk factor Protective Risk factor Protective Risk factor

Lanphear BP, Rauch S, Auinger P, et.a. Low-level lead exposure and mortality in US adults: a population-based cohort study. Lancet Public Health. 2018 Apr;3(4):e177-e184.
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Differential

* Differential vulnerability —

Differentia

valnerability healthdmpact of adverse
(III)
exposure dependent on other
factors
» Even if risk factor equally
Differential distributed, health impacts may
% be unevenly distributed due to

underlying vulnerabilities

 Vulnerabilities may also reflect
differences between social
groups in biological defenses
(e.g., fetal programming)

Diderichsen and Hallqgvist, 2001



Differential vulnerability example: fetal programming

e.g., maternal undernutrition/overnutrition, maternal smoking, maternal
illness, and exposure to medication or environmental toxins etc.

25

Fetal programming
' " -4 -
S ® O 7 e O

*Reduced insulin *Vascular *Low ngphron «Atherosclerosis *Low
sensitivity stiffness number cardiomyocyte
Diabetes Periphera cl V Hypertension Coronary artery Heart failure
disea disease
A

Cardiovascular disease

Hsu, Chien-Ning & Tain, You-Lin. (2021). Preventing Developmental Origins of Cardiovascular Disease: Hydrogen Sulfide as a Potential Target?. Antioxidants. 10. 247.
10.3390/antiox10020247.



Differential vulnerability (cancer) example:
accumulation of risk

Infancy and Adult Life
Child Adolescence
4 Pregnancy and
o Broast Feeding o ying » Established ad
« | Fetal ' INMoctionsPEM 14 taminants | Diet :
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& Fotal - .
m ' —
birth waight ! /,y//
7
' susceptibility to Cancer
Age
F of the life-course prevention of cancer illustrates
how nu al fa t various stages of the life course, starting from
fetal life, ffect the development of cancer. The underlying genetic

susceptibility ancer is modified by diet, nutrition, and other carci-
nogenic agents ¥@’the environment, determining the accumulated risk
for cancer. Cancer prevention should include actions at every stage of
the life course; the greatest potential to combat cancer effectively is
through reduction of cumulative risk.

Uauy R, Solomons N. (2005). Diet, nutrition, and the life-course approach to cancer prevention. J. Nutr., 135(12 Suppl), 29345-2945S.



Differential vulnerability example: comorbidities

Heart failure

Atrial fibrillation

Hypertension

51%

@ 3-4 other chronic 25 other chronic
conditions conditions

® <2 other chronic
conditions

Figure 3. Number of coexisting medical conditions among fee-for-service Medicare beneficiaries with common cardiovascular diagnoses. Reproduced with
permission from Centers for Medicare & Medicaid Services. Available at: https://www.cms.gov/research-statistics-data-and-systems/statistics-trends-and-
reports/chronic-conditions/downloads/2012chartbook.pdf (. Accessed July 26, 2016.



Differential consequences - health

Social —[ Social position | « Social stratification affects
context Social Differential / “ys
stratification (I) Dief:;;:l:l:eid vuln(eIr'Ia]t:))iliTy one s ablllty tO prevent
| an illness and cope with disease
Specific exposure or |nJury
» Consequences include social
v if ferential :
Disease or injury c%nsequenr:rces and economic COStS Of
A\ W disease
Policy ,STI”GTi??CﬁT?"IOH (I) | social con;equences * Direct and IndlreCt costs of
context [* of ill health healthcare and income
forgone due to morbidity borne
by families

Diderichsen and Hallqgvist, 2001



Differential consequences: average individual costs

$25,000 -
. $20,000 -
g $15,556 umulative Mean Per-Patient
= JAtar CVD Costs for Medications,
% I— Diagnostic Procedures,
= Outpatient Visits, Coronary
3 $5.000 - Revascularization, and
Hospitalization Among 6,814
$- MESA Participants
0
M Medications | atient Visits m Diagnostic Procedures

m Coronary Revascularization m CVD pitalization

Leslee J. Shaw, Abhinav Goyal, Christina Mehta, et al. 10-Year Resource Utilization and Costs for Cardiovascular Care,Journal of the American College of Cardiology,
71(10)2018:1078-1089



Differential costs: national CVD treatment costs

Direct cost of CVD treatment in the US (only treat t costs, not other costs)

*  Purple (baseline) 190

line: predicted /J/'/‘

treatment e

expenditures . /
*  Green (optimistic) 106

line represents

estimated i

expenditures if Y

small adjustments &

were made to

improve CVD

prevention = Baseline = Optimistic

DeVol, R., & Bedroussian, A. (2007, October). An unhealthy america: The economic burden of chronic disease. Milken Institute, Retrieved from
http://www.chronicdiseaseimpact.com/ebcd.taf?cat=disease&type=heart



Social differentials and health - summary

Social > Social position
context Social
stratification (I) Differential
exposure
(I1)
A4
Specific exposure
Y
Disease or injury
N
Social y
Policy | stratification (T) | Social consequences
context | of ill health

Differential
vulnerability
(III)

Differential
consequences
(IV)

* Differentials in capacity to
withstand health shocks lead
to_.skewed distribution of
poor health to lower SES
households

* |l health / disability / health
care costs important cause
of impoverishment for
current and next generation

Diderichsen and Hallqgvist, 2001






Social position —

Minimum basic income
experiment in Ontario resulted in
better nutrition, health, housing
stability and social connections
(Hamilton and Mulvale, 2019)

Social context —

Paid family and medical leave
improves worker health, family
well-being and employer
outcomes (Bartel et al., 2023)

Effective public health interventions

Social 7‘{ Social position |
context Social Differential
stratification (T) Differential vulnerability
exposure (IIT)
(IT)
A 4
| Specific exposure
v Differential
| Disease or injury consequences
(Iv)
Social y
Policy | stratification (I)yf Socidl consequences
context | of ill health

Social consequences =

Differential exposure —

Use of PPE during pesticide
application associated with
reduced inflammatory
biomarkers (Lari, et al., 2023)

Differential vulnerability —
Healthy Families America parents
have fewer LBW infants and
engage in more breastfeeding (Lee,
et al., 2009; Sandy et al., 2009)

Differential consequences —

ACA increased coverage and
access for adults with CVD,
differentials remain (Barghi, et al.,
2019)

Paid sick leave associated with
decreased worry among those
diagnosed with cancer (Jones,
2022)




Thank you

Questions?







Figure 5 Action across the life course

Areas of action

Sustainable communities and places

Healthy Standard of Living

Early Years Skills Development

Prevention

Accumulation of positive% and negative
effects on health and wellbeing

Training Employment Retirement

Family Building

/Life course stages

Source: Fair Society Healthy Lives (2010)
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Khan N, Javed Z, Acquah |, et. al. Impact of Educational Attainment on All-Cause and Cardiovascular
Mortality: Findings from a National Study of US Adults. Circulation. November 16, 2021. 144(Supplement 1)
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Social position example: education

CVD mortality
< High School

A

Colombia

Iran

South Africa

Malaysia

Argentina

Turkey
Brazil i
Poland-
Chile |
Saudi Arabia-

United Arab Emirates

Canada

Sweden

Mortality rate

Education

—- None or primary school

- Secondary

—- Trade school, college, or university

Yan R, Li W, Yin L, et al. Cardiovascular Diseases and Risk-Factor Burden in

Urban and Rural Communities in High-, Middle-, and Low-Income Regions of

China: A Large Community-Based Epidemiological Study. J Am Heart Assoc.
2017 Feb 6;6(2):e004445.



Differential exposure example: PM, 5

CENTRAL ILLUSTRATION: Effects of Long-Term Exposure to Fine
Particulate Matter on Cardiovascular Disease in China

rereeeeeee
reeteeeeee

China-PAR Project
116,972 Adults Without CVD at 2000

CVD Events and Risk Factors
Baseline examination and 891
person-years of follow-up

posure Assessment:
tial addresses
follow-up visits

|

For Each10 i For Each 10 pg/m’ Increase in PM_
HR of CVD Incidence: HE of CVD Wortality: 1,164 (95% C1: 1.1171.213)
4
2 2
= = 34
= [
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g i
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40 80 100 40 60 80 100
PM, , Concentration (jig/m*) PM,, Concentration (ug/m*)

Liang, F. et al. J Am Coll Cardiol. 2020;75(7):707-17.

Liang F, Liu F, Huang K, et. al. Long-Term Exposure to Fine Particulate Matter and Cardiovascular Disease in China. J Am Coll Cardiol. 2020 Feb 25;75(7):707-717.





