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Health inequalities

“systematic, avoidable and unfair differences in health that can be observed
between populations, between social groups within the same population or
as a gradient in a population classified by social position”

[McCartney, Popham, et al. 2019]

CERPOP
MF'W! o | -



Between-country health inequalities

Under-five mortality rate (deaths per 1000 live births) globally and by World Bank

income grouping (UN IGME estimates, 2000-2023)
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Within-country inequalities: Average life expectancy at @

° ° .
35 in France by education & sex [Blanpain Insee 2024]
@ Dipléme supérieur au baccalauréat @ Baccalauréat @ CAP, BEP @ Brevet, CEP @ Sans dipléme
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Health inequalities: cardiovascular diseases

Inequalities by Income in the Prevalence of
Cardiovascular Disease and Its Risk Factors in the
Adult Population of Catalonia

[Mullachery et al J Am Heart Assoc. 2022]
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Figure 2. Age-adjusted prevalence of 4 cardi ular di by sex and income.

Prevalence was standardized using the direct method of standardization and the 2000 to 2025 World

Health Oraanization's Warld Standard Panulation




Inequalities: Education level and cancers in
Europe

Age-standardised mortality rate Per 100 000
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While inqualities are observed in most places, the extent and nature of them varies considerably
The pattern of cancer inequalities among women and men respectively is varied
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The early origins of inequalities in
child development

Figure S12: Indicators of school readiness by parental income group, UK: Average assessment
for group as percentile of overall range of assessments

There are already substantial gaps in school readiness at ages 3 and 5 between children
from poorer and richer families
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The social gradient in health g

IS pervasive across populations and over time, we observe it

using many different types of social variables, and many
health outcomes

Why?

(Typical answers)

- The Gallic Shrug [

cest la vie!
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The social gradient in health

IS pervasive across populations and over time, we observe it

using many different types of social variables, and many
health outcomes

Why?

(Typical answers)

Cest la viel

Foor people behave
poorly!
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The social gradient in health g

IS pervasive across populations and over time, we observe it

using many different types of social variables, and many
health outcomes

Why?

(Typical answers)
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The social gradient in health a

IS pervasive across populations and over time, we observe it

using many different types of social variables, and many
health outcomes

Why?
| will argue this is due to two phenomena

Ubiquitous intersectional systems
Embodiment
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Ubiquitous intersectional systems

Intersectionality:

How social positions such as gender, social class, race/ethnicity, sexual
orientation (etc)

“intersect at the micro level of individual experience to reflect interlocking
systems of privilege and oppression (i.e., racism, sexism, heterosexism,
classism) at the macro social structural level” [Bowleg 2012]

[Carbado, Crenshaw et al 2013] _
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Ubiquitous intersectional systems

Like a landscape immersed in thick fog, the social environment is
omnipresent, it touches everything:

* the way you're raised as a child

« where you live and go to school or work
* the type of food you eat

* the people you form relationships with
- the type of job you have

e your activities and hobbies

* your retirement

« when & how you die

Dpifh SER0OP



Ubiquitous intersectional systems

Intersectional ubiquitous systems affect health indirectly and
directly through a tissue of causal structures, having small but
potentially widespread effects on population-level health,
disease and mortality

“Small changes in ubiquitous causes may

result in a more substantial change in the
health of populations than larger changes
In rarer causes”

[Keyes & Galea 2016, pg72]
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Embodiment 6

“at the most general level, embodiment .../... refers to how
we, like any living organism, literally incorporate,
biologically, the world in which we live, including our societal
and ecological circumstances”

[Krieger 2005 JECH]
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Embodiment

One of the most fundamental processes that underlies the production of
health inequalities over the life course

« |s overlooked among scientists and health professionals

« Is often misunderstood

« Helps explain persistent systemic health inequities

e Is an adaptive process driven by socio-structural determinants from
early life

[Bartley & Kelly-Irving 2024]
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Embodied lives: Responding biologically to a socially @
structured environment

R,
Those of exogenous origin \T[

Q
Those of endogenous origin @ @ @@

[Kelly-Irving & Delpierre JECH 2021]
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Embodied lives: Responding biologically to a socially
structured environment

® entities or conditions external to the body that, when entering the body
M or interacting with it, elicit physiological responses leading to physical
Those of exogenous origin \T[ harm or exertion

u“.‘ For example: foodstuffs, asbestos, viruses, bacteria, pollutants, etc.

Those of endogenous origin

[Kelly-Irving & Delpierre JECH 2021]
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France: social deprivation & SARS-CoV-2

Incidence Positivity rate Testing rate
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Figure 2: IRRs of the association between EDI quintile and SARS-CoV-2 incidence, positivity rates, and testing
rates DR ST [Vandentorren et al 2022, Lancet PH]



France: social deprivation & Covidl9

outcomes
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Norway:
Education &
adherence to
the the
Healthy

Nordic Food
Index o

Multinomial logistic regression models

using the Tromse Study 2015-2016 Hoael4

Model 1 adjusted for age; Model 2 + age,

hh income; Model 3 age, subjective

occupational social status; Model 4 age, l
Model 5

self-rated health; Model 5 age, household
income, subjective occupational status and
self-rated health

[El Rashidi et al 2026, Food & Nut R]
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Embodied lives: Responding biologically to a socially
structured environment

Those of exogenous origin

perception of situations, experience of relationships and other daily

:’) psychosocial experiences. These occur when sensory interpretations of
socially patterned interactions with the environment elicit responses

&)
from the central nervous system, as well as cognitive and psychological
Those of endogenous origin ®\ Jo .. functions
B é]@ N For example: the stress response system
/

[Kelly-Irving & Delpierre JECH 2021]
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Physiological wear & tear : Allostatic Load

" Stress h

Environmental stressors

Major life events

T % b o ) ° ° ° °
C—— Multi-system measure of chronic physiological stress involved in
/'/ BRALE \ \ the response to stress (endocrine, immune/inflammatory,

rd '
Development of individual Epigenetic changes |
susceptibility to stress in brain circuitry

cardiovacular & metabolic)
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[Source: Mc Ewen, JAMA Psychatry, 2017]
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Disadvantage across the lifecourse & allostatic load:
social-patterning

2.00

1.00 -

Mean allostatic load

0.00 -
Childhood

Gruenewald et al, Soc. Sci & Med, 2012

™MT A dult

™MITT A dult Cumulative
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Social position

Using the UK 1958 birth cohort

Low maternal
education;

Father’s manual
occupation

Solis et al PNAS 2016

at birth & allostatic load

Allostatic load
score

Birth 7,11,16y
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Socioeconomic pathways to physiological wear ande
tear: maternal education

Using the UK 1958 birth cohort

B0.39 (0.22-0.55)Women

BMI (23y) B0.16 (0.01-0.31)*Men
Low 63% Higher
maternal allostatic
education 45% load
Education (23y)

Childhood material
deprivation (7-11y)

Solis et al PNAS 2016

Motor ability (7y)

Birth Childhood 44 /46y
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Contribution of each biomarker to the association

between Allostatic Load & premature mortality

= AL is the strongest determinant
of mortality

= Large contribution from the
inflammatory/ immune &
cardiovascular systems

Castagné et al 2018 EJE

Unadjusted Model 2
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Under the skin: Social position at three life stages
& inflammation (CRP)

Using 6 European cohorts

SEP category

Father's occupation Educational attainment Participant's last occupation
(reference group: advantaged) N=12 078 N=23 008 N=23 008
Medium = — e ] i —— |_._|
Disadvantaged s | i i pr——sp- i Higher o
. . j /\‘ inflammation in
= | I ! 1 i f more
Medium s ! i . 1 | —— I: — disadvantaged
Disadvantaged | 2 : | b group

01 00 01 02 03 0401 00 01 02 03 04071 00 01 02 03 04
Linear Regression coefficient (95% Confidence Interval)

Model 1: Adjusted for sex

Model 2: Adjusted for body mass index, smoking, alcohol & physical activity

[Berger et al 2019 Nat Comms]

Chronic inflammation is higher adults from more disadvantaged social backgrounds, and this is not

explained by ‘classic risk factors’ o
{_} wl - CERPOP



When? Life course & timing for social pattern of
inﬂammation (CRP) Using the Gen XXI Cohort Porto

Girls Household Income Boys Household Income
N N
© | — Low © | — Low
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< <
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o o L o
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g o g o
ol -~ ]
™~ o~
= -
' 1
) <
— -
] 1
| | T I i I
4 7 10 4 7 10
Age (years) Age (years)

[Soares et al 2020 Psychoneuro]

Higher levels of inflammation among the more disadvantaged children emerges earliest in the life course for

boys, with steeper increases across childhood. Girls have higher levels of inflammation earlier on.
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Embodiment

/UbiqUitOUS intersectional systems: Gender, class, race/ethnicity, caste

Early life social position » Education ——— Adult Social position

l 1

l

N

Health

Life course



Embodiment

/UbiqUitOUS intersectional systems: Gender, class, race/ethnicity, caste \

Early life social position » Education — Adult Social position Health

Material Psychosocial Behavioural Healthcare

Life course



Gendhi project research questions @

How are health inequalities produced at the intersection of ubiquitous
social systems (gender, social class and race/ethnicity) over the life
course?

€ How are bodies constructed over the life course?

€ Are there social biases in health care?
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Embodied child development: Elfe cohort 3.5y 9
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Embodied child development: Elfe cohort 3.5y 9

To describe child development indicators at the intersection of gender and social class

Child Development Inventory (CDI), questionnaire that measures child development
via an overall scale and subscales covering eight skill areas
Data collected when children were aged 3.5 years

o _ 9
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Embodied child development: Elfe cohort 3.5y 6

To describe child development indicators at the intersection of gender and social class

« Child Development Inventory (CDI), questionnaire that measures child development
via an overall scale and subscales covering eight skill areas
« Data collected when children were aged 3.5 years

Expressed language: Clear & understandable
. -sentences of 4+ words, 10+ words, has a vocab of 20+ words
o0 -asks questions, gives reasons after using ‘because’

s&—Q -structured sentences, detailed accounts

« Self-help »: bodily autonomy

-washes/ dries hands

-uses toilet alone and controls sphincter
-uses fork to eat

-dresses alone & can do-up at least 1 button

R Bc O CERPOP
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Embodied child development: Elfe cohort age 3.5y

Percentage of higher than average scores by social class

Expressed language Self-help

Percentage of higher than average scores by sex
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] bOVS (n: 5 352) girls (n: 5 225) Verydisadvantaged families® Disadvantaged families@Middle class familiesMAffluent families WVeryaffluent families
(n=1281) (n=2989) (n=3068) {n=1697) (n=1542)

Girls are more likely to have higher scores in Social class pattern in indicators of child
indicators of child development at 3.5y f}ﬁ’ﬁ‘ﬁ CERPOP development at 3.5y

[Courtesy | Malroux]




Expressed language in girls & boys by social class: Elfe

cohort 3.5y

Figure 2. Predicted probabilities of interaction between class and gender

on the probability of obtaining an above-average score

for expressive language (%)

(

l
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Unskilled working classes 539
8
65%
Skilled working classes re
2 58%
e
72%
_ ro4
Middle classes 64%
o
75%
1e1
Mid-upper classes 68%
8
® Girls
® fBoys 76%
=
Upper classes 69%
o

« Asocial gradient in expressed
language at 3.5y

« The most disadvantaged children are
least likely to have above average
rates of expressed language

» The gap between girls and boys is
relatively consistent across social class
groups

Model adjusted for parental migration status, maternal age,
birth weight, childcare arrangements, birth rank

[Malroux et al, Population, 2025]




‘Self-help’ Bodily autonomy in girls & boys by social

class : Elfe cohort 3.5y

Figure 4. Predicted probabilities of interaction between class and gender on

« Girls are more likely to score
above average in ‘self help’ at age
3.5y than boys

* No social class difference in girls

« Boys in most advantaged families
are least likely to perform well

« Most disadvantaged boys
ressemble girls the most

Model adjusted for parental migration status, maternal age,
birth weight, childcare arrangements, birth rank

[Malroux et al, Population, 2025]
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Embodied child development: Elfe cohort age 3.5y 9

Embodiment considered using normative markers of development,
language expression & bodily autonomy

Do the findings for bodily autonomy challenge accepted stereotypes
that girls are essentially biologically more developed than boys?
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Applying a quantitative intersectional approach to 9
blood pressure: Constances cohort
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Applying a quantitative intersectional approach to 6
blood pressure: Constances cohort

To map predicted Systolic Blood Pressure (SBP) means across intersectional
groups in order to identify those at higher risk

Intersectionality theory to study blood pressure

CONSTANCES cohort (2012-2021) in the French general population
N=150 739 individuals aged 25 to 69

Nested within intersectional strata defined by combining sex, age,
race/ethnicity, and education

[Silberzan et al, SSM, 2026] CERPOP
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Age-adjusted hypertension prevalence by sex &

O

racel/ethnicity : Constances cohort

40

* Men have a higher rate of hypertension g~
in all groups

« Hypertension rate is higher among SSA
and Overseas territories for men and
women

« The gap in hypertension rates between
men and women is smaller for SS-
African and Overseas France categories

Age-standardised prevalence r:
N
o

=
o

[Silberzan et al, SSM, 2025] 1
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Multilevel analyses (MAIHDA) capture
intersectional systems

X Age X Race/ethnicity | x | Social class

AN

‘ ‘ ¥ T 3 ‘.‘ “ ‘s 2 f§. Numberof categories = 12

Strata
Level 2 ® o Y ol
® ® @ 0. 900%, 0 9.0 C ) =
i : o ° ® ° e e © © | Nstrata =72 (2x3x4x3
Example of a single stratum: | @ @ o e ® © 0. PY .... . ® .... .... 0% ° ( )

women, aged 60-69, from
South Asia, working class

Level 1 Individuals in your data set




Systolic blood pressure (SBP) predicted probabilities by

sex, age, education & race/ethnicity: Constances cohort

Describing intersectional strata at
the higher & lower ends of the
distribution

High SBP characterised as older
men belonging to SSA & overseas
France group

Role of educational attainment?

Ten lowest and ten highest predicted SBP
DROM : French overseas territories, < HS : less
than high school diploma, HS: high school
diploma, >HS: high school diploma

Stratum Rank

126
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1234
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120~
1194
1184
1174

Predicted SBP (mmHg)
112 114 116 118 120

140 142 144 146 148 150
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60-69 Men Subsaharan African < HS

60-69 Men Subsaharan African HS
60-69 Men DROM < HS

60-69 Men DROM HS

60-69 Men European < HS

60-69 Men Majority group < HS
60-69 Men Asian < HS

60-69 Men Subsaharan African > HS

60-69 Men European HS
60-69 Men Other < HS

25-39 Women Other HS

25-39 Women European HS
25-39 Women North African < HS
25-39 Women Asian HS

25-39 Women Majority group > HS
25-39 Women North African HS
25-39 Women Other > HS

25-39 Women European > HS
25-39 Women North African > HS
25-39 Women Asian > HS
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Systolic blood pressure (SBP) predicted probabilities by

sex, age, education & race/ethnicity: Constances cohort

In both men &
women, SSA &
overseas group have
higher SBP even in the
youngest age group

Steeper increase in
men between 40-59 to
60-69y groups & for
women in lowest SBP
groups

This work underlines
racialised inequalities
in blood pressure in
France
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Other >HS
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NA >HS

40-59 60-69
Age
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Asian >=HS
NA >HS

Other >HS

Strata N <20
e No

o Yes
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[Silberzan et al, SSM, 2025]




Concluding remarks

Embodiment is one of the most fundamental processes that
underlies the production of health inequalities over the life course

Intersectional ubiquitous systems affect who in society is exposed
to health-harmful conditions, experiences adversity, discrimination,
and their life long embodied consequences

Considering these two phenomena together over the lifecourse
may help us understand the production of health inequalities and
develop interventional research to reduce them
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