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Qu’est-ce que le stress?
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Le stress est défini comme une menace réelle ou interprétée a I'intégrité physique et/ou
psychologique de la personne entrainant des réactions biologiques et comportementales



Mesurer le «stress»

Environnemental: stresseur objectif

Psychologique: détresse subjective 1 2 3(4)5
o £ LI 1
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Biologique: biomarqueur objectif odiela i



Biologie du Stress
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» Control of the Secretion of Glucocorticoids by the Adrenal Cortex and of
Catecholamines by the Adrenal Medulla

Hypothalamus &» €2

CorhcotrOpm-rem
factor (CRF) ,_ \’
A

ACTH
(adrenocorticotrophic
hormone)

Anternior
Glucocorticoids pituitary gland

Adrenal cortex

Neuron of sympathetic
nervous system

Adrenal medulla

\ Epinephrine and

norepinephrine




Cortisol diurne
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Cortisol diurne et les maladies reliées au stress

e===NoOrmale Dépression Epuisement professionel
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Réveil Diner Souper Coucher Réveil Diner Souper Coucher

Données fictives basées sur une recension systématique des écrits (Chida & Steptoe, 2009)




Cortisol (ug/dl)

Cortisol reactif

Temps




Etats physiologiques anormaux

Repeated "hits"

Prolonged response
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Koob & LeMoal (2001) Neuropsychopharmacology
McEwen (1998) Annals of the New York Academy of Sciences




Allostasie

Allostasie: « Pour maintenir la stabilité, un organisme
doit varier tous les parametres de son milieu interne et
les accorder proprement aux demandes de
I'environnement » (Sterling & Eyer, 1988)

'allostasie est donc une forme de stabilité dynamique

Les réponses allostatiques, comme la réponse de
stress, sont adaptives si elles ne sont pas surchargées
par des activations chroniques



Charge allostatique (CA)

- La charge allostatique
concerne le déséquilibre
des systemes qui servent
a I'ladaptation

CNS Function Metabolism
-Cognition -Diabetes

Depression Cortisol Obesity
Aging
-Alzheimer’s

Inflammatory Cytokines

Anti-inflammatory
Sympathetic Cytokines

e

Parasympathetic Oxidative Stress

Cardiovascular Function Immune Function
Endothelial cell damage Enhancement
-Atherosclerosis -Suppression

McEwen & Stellar (1993) Archives of
Internal Medicine; McEwen (1998) New
England Journal of Medicine




L'effet « Domino » du stress chronique

g |

‘.(. Réponse Répétée  Manque Réponse Réponse
* )) .” ﬁ Adaptation Prolongée Inadéquate
wesl® LW
w -
CORTISOL ADRENALINE
D ' &2
% . .

i N

TRIGLYCERIDES PROTEINE
C-REACTIVE
-re
\" %&A -
B

GLUCOSE PRESSION CHOLESTEROL FIBRINOGENE
ARTERIELLE




Index pour mesurer la charge allostatique

Price of Adaptation—Allostatic Load
and Its Health Consequences

MacArthur Studies of Successful Aging

MacArthur Studies of Successful Aging

Objectives: To ¢

(1) Cortisol (225.7 mg)

(2) Noradrénaline (248 mg)

(3) Adrénaline (25 mg)

(4) DHEA-S (s2.5 umol/1)

(5) Pression artérielle systolique (2148 mmHg)
(6) Pression artérielle diastolique (283 mmHg)
(7) Ratio taille-hanches (20.94)

(8) Ratio cholestérol total-HDL (z5.9)

(9) Cholestérol HDL (<1.45 mmol/L)

(10) Hémoglobine glycosylée (27.1%)

-3 -25 -2 -15 -1 -05
-20 =10




Index clinique de charge allostatique

CHEMISTRY

ANALYSE (S) RESULTAT(S)  ALARMES UNITES VAL.DE REF.

TEST(S) RESULT(S) FLAG(S) UNITS REF . RANGE Cholestérol
SPECIMEN GLD COLLECTED 02/03/13 10:41 BY DOUG RECEIVED 02/03/13 11:44 BY ROB 7™

GENERAL CHEMISTRY

SODIUM mmol /L

POTASSIUM . mmol/L

GLUCOSE FASTING : mmol /L

UREA ] mmol /L
CREATININE umol/L
TRIGLYCERIDES , TN mmol/L
CHOLESTEROL % mmol /L
Less than 5.2 mmol/L ="DESIRA

HDL CHOLESTEROL b8 mmol/L

LDL CHOLESTEROL 4.6 mmol/L

TC/HDL-C RATIO 4.2 mmol/L
Primary Prevention Secondary Prevention
(Atherosclerosis Absent) (Atherosclerosis Present)
DESIRABLE  NEEDS ATTENTION DESIRABLE  NEEDS ATTENTION

< 4.5 > 5 HIGH < 3.5 >4  HIGH

URIC ACID 212 umol /L 150-460
ALKALINE PHOSPHATASE 49 ' /L 26-115
ALT 21 IU/L 10-45
AST 18 IU/L 10-42
PANCREATIC AMYLASE 39 U/L 6-50
GGT 28 /L 7-64

CREATINE KINASE 26 )/\/ IU/L 20-135
0

Légende/legend:  L:Bas/Low  H:Haut/High P:Critique/PaniC AB:Anormal /Abnormal

Juster et al. (2011) Psychoneuroendocrinology




Fréquence des biomarqueurs utilisés dans 57 études
indexant la charge allostatique

Neuroendocrine

Cortisol
Dehydroepiandrosterone
Adrenalin

Noradrenaline

Dopamine

Aldosterone

Prolactin

Insulin-Like Growth Factor

5 10 15 20 25 30 35 40

Immune/Inflammatory

C-Reactive Protein I
Interleukin-6 I
Tumor Necrosis Factor-a 1l

Fibrinogen NN

0 5 10

Metabolic

Total Cholesterol (TC)
High-Density Lipoprotein (HDL)
Low-Density Lipoprotein (LDL)
HDL/TC Ratio

Triglycerides

Glycosylated Hemoglobin
Glucose

Insulin

Albumin
Creatinine -

5 10 15 20 25 30 35 40 45 50

Anthropometric

Waist/Hip Ratio | NG
Body Mass Index _

0 5 10 15 20 25 30

Cardiovascular & Respiratory

Systolic Blood Pressure —
Diastolic Blood Pressure —
Heart Rate R
Puise i
Peak Expiratory Flow ]

0

Juster & Lupien (2012) Handbook of Clinical Gender Medicine. Eds: Schenck-Gustafsson, K.,

DeCola, P. R., Pfaff, D. W., Pisetsky, D. S.







Causes et conséquences de la charge allostatique

ALLOSTATIC LOAD

ANTECEDENTS OF ALLOSTATIC LOAD

Juster et al., (2016) Developmental Psychopathology Handbook (3™ edition). Ed: Dante Cicchetti. Cambridge Press.




Transdisciplinarité et triangulation méthodologique

TRANSDISCIPLINARY

Juster et al. (2011) Development & Psychopathology



Identified Allostatic Load Factors

Macro-system

*Socioeconomics: education, income, occupational
status, downward mobility

P *Race/ethnicity: Non-Caucasians
S g *Spirituality: religious attendance, sense of
1"4 M [ C R 0 }'}]\ meaning/putpose

Exo-system

*Neighborhoods: crowding, noise, lack of housing,
rural/urban.

« Social networks: emotional support, ties with
frends/neighbours, social position
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Microsystem *Family: attachment, violence/turmoil, single parent,
Interconnections separation, care-giving, demands/cniticisms, spouse
*Work: control, demands, decisions, career instability,
cffort-reward imbalance
*Peer groups: homelessness/squatter

Individual

*Genetics: ACE rsd968591 gene
*Personality: type A/hostility, locus of control

Juster, McEwen, & Lupien (2010) Neuroscience and Biobehavioral Reviews



Les composants de l'identité

Féminine
Masculine

Femme [] Fluide

L’orientation sexuelle

—3 Femmes et/ou personnes féminines
3 Hommes et/ou personnes masculines

L’orientation romantique

—" Femmes et/ou personnes féminines
— Hommes et/ou personnes masculines

Le sexe assigné a la naissance
[ ] Femme [] Intersexe [_| Homme

Le sexe anatomique
- Femelle
- Ml




Stress des minorités sexuelle

® Le stigma associé aux personnes
lesbiennes, gais, et bisexuelles (LGB) les
rend plus vulnérables aux maladies
reliées au stress (Institute of Medicine,
2011)

e Aux Etats-Unis, les LGB qui vivent dans
des états sans lois protectrices ont plus
de symptomes psychiatrique que ceux
qui vivent dans des états avec des lois
protectrices (Hatzenbuehler et al., 2009)

e |'identification de son orientation
sexuelle et le dévoilement (‘coming out’)
de celle-ci a sa famille et/ou a ses amis
sont souvent les deux stresseurs les plus
significatifs dans la vie des GLBs
(Hershberger, Pilkington, & D'Augelli,
1997)




Rapport de l'Institut de Médecine (2011) sur la santé des LGBT

The Health of Lesbian,
Gay, Bisexual, and
Transgender People

Building a Foundation for Better
Understanding

Committee on Lesbian, Gay, Bisexual, and Transgender Health Issues
and Research Gaps and Opportunities

INSTITUTE OF MEDICINE

OF THE NATIONAL ACADEMIES

Board on the Health of Select Populations

INSTITUTE OF MEDICINE
OF THE NATIONAL ACADEMIES

Advising the Nation. Improving Health.

4 perspectives clés pour le futur en recherche

(1) Histoire personnelle (3) Intersectionnalite
(2) Stress des minorités (4) Ecologie sociale



Modele du stress chez les minorités sexuelles

(h) Coping and Social Support (community and individual)

(a) Circumstances in the
Environment (c) General
Stressors (i) Mental Health
Qutcomes

(d) Minority Stress
Processes (distal) - negative

(b) Minority Status 7 - positive
- prejudice events
- sexual orientation (discrimination, violence)

- race/ethnicity

(f) Minority Stress Processes
- gender (proximal)

- expectations of rejection
| (g) Characteristics
- conceaiment of Minority Identity

- internalized homophobia
(e) Minority Identity - prominence
(gay, lesbian,
bisexual)

- valence

- integration

Meyer IH. Prejudice, Social Stress, and Mental Health in Lesbian, Gay, and Bisexual Populations:
Conceptual Issues and Research Evidence. Psychol Bull. 2003 September; 129(5): 674-697.




Stress et santé physique des minorités

sexuelles

Psychological
Stress

Responses
e Distress
¢ Negative affect

¢ Psychopathology
Sociocultural Appraisal and (e.g., depression, Health Health Status
Stressors Cognitive anxiety) Behaviors * Disability
e Discrete acts of Style e Substance use e Acute conditions
prejudice e Perceptual e Health .| (e.g., headaches,
e Discriminatory vigilance A norms/beliefs ”| back pain)
social policies * Rejection e Chronic conditions
e Limited access to sensitivity (e.g., diabetes,
zﬁ::mcg;e fngd Physiological aBinimay

Stress
healthcare Y ——

¢ HPA axis

responses

» ANS reactivity

e [mmune

dysregulation

e Allostatic load

Lick, Durso, & Johnson (2013) Perspectives on Psychological Science




Participants

oN=87 | % o
Lesbiennes: n=8 | Hommes Gais: n =20
Bisexuelles: n=12 | Bisexuels: n==6
Hétérosexuelles: n =20 | Hétérosexuels: n=21

o Ages 18 a 45 (M = 24.68, SEM = .606)




Protocole

1°re yisite (8:00 - 11:00)

Arrivéé Départ
0 r 2‘|’ . 40 Maison/Travail
Consen teTment Q@ Q@ C?rtiS()' 12-Hr + Q?
Diurne * Catécholamine
Salivaire Urinaire
Instructions
2¢ visite (12:00 - 19:00)
HS-1 HS-2
Arrivée ' 2 3 ' 5 g / g I 10 | Dpépart
oo 10 20 30 40 50 60 70 80 20 100 110
] S B | | e e e
I
T I A
Repos ch QT? ch
Anticipation
508

TSST Compte-rendu



L'orientation sexuelle et le cortisol réactif

<) Lesbian/Bisexual Women <C= Heterosexual Women <k Gay/Bisexual Men <* Heterosexual Men

L TRT LTST |
: : L%

=y &
LY LY
» »
C/ C/
) [
- -
9 b9
- L
0 0
Vv v

1 1

t T T T T . T 1 T T T T
0 +10 +20 +30 +40 +30 . . . . 0 +10 +20 +30 +40 +30

Time Time

Juster et al. (2015) Biological Psychiatry



L'orientation sexuelle et le systeme cardiovasculaire

4+ Lesbian/Bisexual Women <> Heterosexual Women 4 Gay/Bisexual Men £+ Heterosexual Men

Heart Rate (BPM)
Heart Rate (BPM)

T T T

Reactivity Recovery 4 Reactivity Recovery

Time Time

- Lesbian/Bisexual Women <~ Heterosexual Women 1 & Gay/Bisexual Men £+ Heterosexual Men

Mean Arterial Pressure (mmHg)
Mean Arterial Pressure (mmHg)

Acclimation tivity Recovery Acclimation

Juster et al. (2015) Stress




L'orientation sexuelle et le cortisol diurne

0.50+ -a- Lesbian/Bisexual Women 0.504 . & Disclosed
- Heterosexual Women | e
0.457 - Gay/Bisexual Men 0.454 ﬁ & Nondisciosed
-+ Het | M
0.404 X eterosexual Men 0.404
~ 0.351 ~ 0.351
e, L®)
D 0.301 D 0.30-
= -
e 0.251 e 0.254
. 0
t 0.204  0.201
Q O
O 0.151 O 0.151
0.10- 0.104
0.05+ 0.051
000 1 T T T T 000 Ll T T T T
Awakening Awake +30 14:00h 16:00h  Bedtime Awakening Awake +30 14:00h  16.00h  Bedtime
Time of Day Time of Day

Juster et al. (2013) Psychosomatic Medicine




L'orientation sexuelle et la santé mentale

>
o

Anxiety Symptoms
Depressive Symptoms 3
Burnout Symptoms

Lesbian or Heterosexual Gay or Heterosexual Lesbian or Heterosexual Gay or Heterosexual ' Lesbian or Heterosexual Gay or Hetarosexual
Bisexual  Women Bisexual Men Men Bisexual  Women Bisexual Men Men Bisexual Women Bisexual Men Men
Women Women Women

o
m
M

Burnout Symptoms

Anxiety Symptoms
Depressive Symptoms

Disclosed Nondisclosed Disclosed Nondisclosed ' Disclosed Nondisclosed

Juster et al. (2013) Psychosomatic Medicine




Charge allostatique

Neuroendocrinien '
e \ y 3
w 3‘73*& -
Cortisol DHEA-S Adrénaline Noradrénaline Dopamine
Immunitaire
Interleukin-6 TNF-a Protéine C-reactive Fibrinogéne
MQ}?bollque . on e
. PN o2
e . T8 b #
Albumine Créatinine Insuline Hba1c Cholestérol Triglycérides
Total & HDL
Cardiovasculaire Anthropométrique
Pression artérielle Taille/hanche
- Systolique &

Diastolique



Lorientation sexuelle et la charge allostatique
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Bisexual  Women Bisexual Men Men
Women

Juster et al. (2013) Psychosomatic Medicine




Geéneéralisation canadienne?
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Géneéralisation amaricaines?

T

“IIs I'ont tu l'affaire les Amaricains” — Elvis Gratton



Pourcentage de LGBT légalement protégés aux E-U
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Charge allostatique et orientation sexuelle aux E-U:
National Health & Nutrition Examination Survey 2001-2010
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Sexual Orientation

Bl Gay [ Bisexual [E3 Homosexually Experienced [] Heterosexual

Lesbiennes/gais (n = 211), bisexuel(le)s (n = 307), avec expérience
homosexuelle (n = 424) et hétérosexuel(le)s (n = 13,017)

Mays, Juster, Williamson, Seeman, & Cochran (conditionally accepted) Psychosomatic Medicine



Cortisol diurne hyperactif chez les hommes transgenres rapportant un
niveau plus élevé de stress lié a leur transition

Transitioning-identity Stress
- No
“©- Yes

Cortisol (nmol/L)
Cortisol (nmol/L)

Coming Out Stress
-®- Infrequent
“©- Frequent

Time of Day

Time of Day

Gender-specific Public
Bathroom Stress

-~ No to Low

-©- Medium to High

Cortisol (nmol/L)
Cortisol (nmol/L)

Perceived Stress
-®- Noto Low
-©- Medium to High

Time of Day

DuBois, Powers, Everett, & Juster (2017) Psychoneuroendocrinology
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Les hommes gais/bisexuels noirs démontrent
un profil de cortisol diurne aplati

=O— White Men -&- BlackMen

[~

-
3
P
Ey
A
©
)
-
J
S

Cortisol (AUCd for Max-Min)

Awak'ening +30'min Midlday Eve;\ing

Time of Day Race/Ethnicity

Cook, Juster, Calebs, Heinze, & Miller (2017) Psychoneuroendocrinology



Environmental

Circumstances

— Age Identity

Minority Status

— Sexual Orientation
— Race/Ethnicity
— Gender Identity

1

Minority
Identity

— Gay
— Lesbian
— Bisexual
— Transgender

— Gender Queer

A\ 4

General Stressors

Distal Minority
Stress Processes

—Structural Stigma
— Prejudice
— Discrimination
— Violence

v

Proximal Minority
Stress Processes

— Expectations of Rejection

— Concealment

— Internalized Homophobia

Allostasis
L
g Stress
&
4
= l \ﬂ\v '?(tb
'gh Q.\'-}é :0’
=
=y
< Time
Allostatic States
Repeated Lack of Prolonged Inadequate
Hits Adaptation Response Response

ANV

—

Resilience

— Coping Strategies
— Social Support

— Community Resources

Physical
Health

Allostatic Load

Mental
Health



Complexité du ‘Coming Out’

Individual-Level Variables
gender, culture, race, religion, etc.

LGB child’s well-being
Mother’s well-being
Father’s well-being
Sibling’s well-being

Family interactions (direct
T ’ Family E ional Well-Bei
and indirect) about LGB Family Emotional Well-Being

Mother’s : : } -
\ child’s sexual identity I
Father’s

Sibling’s / Family interactions in general LGB child’s self-acceptance
= Mother’s acceptance
Father’s acceptance
Subsequent and Sihling’g acceptance
Evolving Family
Interactions

Disclosure

Initial Family
Reactions

Family Acceptance of
Sexual Orientation

Relationship-Level Variables LGB Child’s
cohesion, adaptability, differentiation, etc. Positive Support
Networks

Heatherington, L. et Lavner, J. A. (2008). Coming to terms with coming out: review and recommendations for family systems-focused research. Journal of
family psychology : JFP : journal of the Division of Family Psychology of the American Psychological Association (Division 43), 22(3), 329-343.




