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The three pillars of an effective, safe, and successful
society are equity, diversity, and inclusion (EDI). Equity
denotes fair access to and the provision of opportunities
to everyone. Diversity reflects and celebrates the rich
and unique range of human differences, and inclusion
signifies the importance of valuing, respecting, and
empowering everyone across all societies and cultures.

Although global EDI efforts are expanding, discrimi-
nation is still a challenge for large groups in our society,
such as women, immigrants, elderly people, racial
minorities, lower-income persons, people with disabil-
ities, sexual and gender minorities, and people
experiencing addiction and mental health challenges.1,2

Discrimination is a multifaceted issue that affects
individuals’ health in many ways. It limits access to
healthcare resources, lowering overall quality of life,
and is a stressor and social determinant of health that
causes adverse effects through the direct physiologic
impact of stress that may later manifest as disease.
Although analyses of discrimination and its health out-
comes are still emerging, the research accumulated
over the past few decades suggests that discrimination
is a powerful stressor.1−3

While short-term physiologic reactions to acute
stress are often adaptive, persistent chronic stress
causes deleterious outcomes. Discrimination is a
chronic, ongoing, and unpredictable stressor that acti-
vates numerous cascades of stress-related emotional,
physiological, and behavioral changes. Mechanistically,
the hypothalamic-pituitary-adrenal (HPA) axis is associ-
ated with, governs, and responds to stress. Physiologi-
cally, constant and aberrant activation of the HPA axis
due to chronic stress affects metabolism and is impli-
cated in the inflammatory responses of many
general and mental health issues. For example, elevated
HPA axis activity has been associated with race-,
sex-, and weight-related discrimination.4 Furthermore,
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individuals facing discrimination often exhibit trauma-
related hypervigilance, heightened responsiveness, and
a constant need to protect themselves against additional
stress and trauma, further amplifying and perpetuating
stress.3−6

A chronic stressor causing severe trauma, discrimi-
nation leads to numerous metabolic and inflammation
responses, referred to as the “allostatic load,” that over-
burden organisms and cause significant wear and tear.7

A recent systematic review and meta-analysis found that
experiences of everyday discrimination were associated
with depression, anxiety, psychological distress, and
mental illness, indicating a clear cumulative dose-
response relationship between discrimination and men-
tal health outcomes.3 Discrimination is associated with
cardiovascular disease and hypertension disparities in
African Americans, especially women.7 Furthermore,
discrimination is an important contributor to preterm
birth, prenatal inflammation, asthma, and the occur-
rence and exacerbation of autoimmune diseases.3,7

Daily discrimination causes high-impact health and
mental health effects in children and adolescents.3

Several studies have suggested a link between dis-
crimination, premature aging, and decreased life expec-
tancy. The allostatic load from discrimination may cause
inferior health and early physiologic aging in African
Americans and Indigenous peoples.3,8 Among older
adults, experiencing discrimination has been associated
with a risk of death.9 A recent pioneering study by
McKenna and colleagues showed that race-related life-
time stress exposure and discrimination elicit internal-
ized anger and cause detrimental epigenetic alterations
that may elevate the risk of adverse health outcomes and
promote aging. This is the first study to provide mecha-
nistic evidence that discrimination may lead to acceler-
ated aging, calling for more studies to discern the link
between discrimination, epigenetics, and aging.10 Fur-
thermore, health outcomes associated with discrimina-
tion, including cardiovascular disease, hypertension,
asthma, and autoimmune conditions, are age-related dis-
eases with important epigenetic underpinnings.

The magnitude of discrimination in the modern
world (experienced by 18−45% of individuals in
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vulnerable groups2) may be a key contributor to the vul-
nerable populations accelerated biological and psycho-
logical aging. Nevertheless, the potential mechanistic
role of discrimination in aging, both biological and sub-
jective/psychological, remains overlooked. Because epi-
genetic changes are pliable and reversible, timely
intervention and the prevention of discrimination may
mitigate the potential severe health consequences in vic-
tims of discrimination.

The COVID-19 pandemic has re-exposed severe
issues of systemic discrimination in care access. Many
long-COVID manifestations (especially psychological-
related long-COVID manifestations) resemble stress
and trauma responses and, if compounded by extant
discrimination stress and trauma, may culminate in
severe outcomes. Hence, individuals who experience
discrimination may be at a high risk of severe long
COVID-19 and are, at the same time, disproportionally
affected by COVID-19. Moreover, COVID-19 may facili-
tate already accelerated aging in individuals experienc-
ing discrimination.

We predict that the stress and trauma of discrimina-
tion lead to accelerated biological and psychological
aging in affected individuals. Additionally, COVID-19
may further disproportionally exacerbate aging in indi-
viduals experiencing discrimination. Hence, along with
accelerating our efforts to end discrimination, it is para-
mount to address key unanswered questions to delin-
eate the health effects of discrimination in the context
of disease and aging. Developing proper health meas-
ures to combat these issues is crucial.
Contributors
All authors contributed to creating this commentary.
Anna Fiselier and Olga Kovalchuk conceptualized the
article and delineated the key arguments. Anna Fiselier
wrote the first draft. All authors discussed, provided
comments, data and suggestions, and edited several ver-
sions of the manuscript. All authors approved the final
version.
Declaration of interests
The authors declared no conflicts of interest associated
to this work and no financial interests or commercial
benefits associated with the current work. A.F. declares
patent applications outside the current work, and lead-
ership in PlantBiosys, Swysh and HumaniTh�e − bio-
tech start-up companies outside the current work. J.R.
declares the CIHR grant “Transgender Youth in Clinical
Care: A Pan-Canadian Cohort Study of Medical, Social
and Family Outcomes”. J.R. declares stock options in
Gilead Sciences outside the current work. R.T. declares
speaking fees, Master Clinician Alliance on opioid crisis
outside of the current work. R.T. declares unpaid leader-
ship − President (2019-2021) and current board mem-
ber of the Alberta Pain Society, and past board member
of Canadian Society of Addiction Medicine. R.T is a Co-
Founder and Chief Medical Officer, The Newly Insti-
tute; there is no commercial benefit from this publica-
tion. T.J. declares Speaker’s Bureau, Advisory Board
Honoraria from several companies, all outside the cur-
rent work. O.K. declares grant from the CIHR
“Understanding the sex-specificity of cancer-associated
cognitive impairment: from molecular mechanisms to
behavioural outcomes” outside the current work. O.K.
declares patent applications outside the current work,
and leadership in PathwayRx, PlantBiosys, Swysh and
HumaniTh�e − biotech start-up companies outside the
current work.
Acknowledgements
We are grateful to Alex Zhavoronkov, Aru Narendran
and Martha Mathurin-Moe for constructive and stimu-
lating discussions and suggestions.
References
1 B.A. Davis Discrimination: a social determinant of health inequi-

ties. 2020. https://www.healthaffairs.org/do/10.1377/hblog
20200220.518458/full/.

2 Discrimination in America: Experiences and views on affects of dis-
crimination across major population groups in the United States.
2017. https://www.rwjf.org/en/library/research/2017/10/discrimi
nation-in-america−experiences-and-views.html.

3 Williams DR, Lawrence JA, Davis BA, Vu C. Understanding how
discrimination can affect health. Health Serv Res. 2019;54(2):1374–
1388.

4 Busse D, Yim IS, Campos B, Marshburn CK. Discrimination and
the HPA axis: current evidence and future directions. J Behav Med.
2017;40(4):539–552.

5 Kirkinis K, Pieterse AL, Martin C, Agiliga A, Brownell A. Racism,
racial discrimination, and trauma: a systematic review of the social
science literature. Ethn Health. 2021;26(3):392–412.

6 Matheson K, Foster MD, Bombay A, McQuaid RJ, Anisman H.
Traumatic experiences, perceived discrimination, and psychologi-
cal distress among members of various socially marginalized
groups. Front Psychol. 2019;10:416.

7 Simons RL, Lei MK, Klopack E, Zhang Y, Gibbons FX, Beach SRH.
Racial discrimination, inflammation, and chronic illness among
african american women at midlife: support for the weathering
perspective. J Racial Ethn Health Disparities. 2021;8(2):339–349.

8 Carter SE, Ong ML, Simons RL, Gibbons FX, Lei MK, Beach SRH.
The effect of early discrimination on accelerated aging among Afri-
can Americans. Health Psychol. 2019;38(11):1010–1013. official jour-
nal of the Division of Health Psychology, American Psychological
Association.

9 Barnes LL, de Leon CF, Lewis TT, Bienias JL, Wilson RS, Evans
DA. Perceived discrimination and mortality in a population-based
study of older adults. Am J Public Health. 2008;98(7):1241–1247.

10 McKenna BG, Mekawi Y, Katrinli S, et al. When anger remains
unspoken: anger and accelerated epigenetic aging among stress-
exposed black Americans. Psychosom. Med. 2021;83(9):949–958.
www.thelancet.com Vol 12 Month August, 2022

https://www.healthaffairs.org/do/10.1377/hblog20200220.518458/full/
https://www.healthaffairs.org/do/10.1377/hblog20200220.518458/full/
https://www.rwjf.org/en/library/research/2017/10/discrimination-in-america-experiences-and-views.html
https://www.rwjf.org/en/library/research/2017/10/discrimination-in-america-experiences-and-views.html
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0003
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0003
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0003
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0004
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0004
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0004
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0005
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0005
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0005
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0005a
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0005a
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0005a
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0005a
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0007
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0007
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0007
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0007
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0008
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0008
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0008
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0008
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0008
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0009
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0009
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0009
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0010
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0010
http://refhub.elsevier.com/S2667-193X(22)00099-0/sbref0010

	From discrimination and dis-ease to aging and disease-an epigenetic connection
	Contributors
	Declaration of interests
	Acknowledgements
	References


