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ABSTRACT: Emergency services personnel, train operators, healthcare workers, pilots, and
firefighters appear to be at high risk for the health burdens of accelerated aging. This phenomenon
has implications for society at large. The modern renaissance in wellness may be a reaction to this
trend, among others. Currently, the science of wellness is largely siloed and fragmented, perhaps
hoping for a long-promised holistic synergy to be manifest. Hope is not a plan. Current wellness
approaches fail to intentionally and expressly address shared upstream biological mechanisms
that might improve efficiency and effectiveness, even though suggested as long ago as the 1980s.
No wonder analyses of resiliency programs often fail to show notable effectiveness. Longevity-
focused wellness on the other hand is an approach to wellness that targets upstream homogenizing
genomic mechanisms of action, the goals of which arel) primarily, to reduce the burden of disease
and premature death (DALYs) by affecting the mechanisms of healthspan, and 2) potentially, slow
the biological clock of aging using behavioral and lifestyle interventions, but with no promise of
extended lifespan. Research suggests that telomere length, DNA methylation, and pathogenic free
radical proliferation can be altered to extend healthspan and perhaps even affect lifespan itself.
Based upon this review, it may be suggested that the next generation of wellness programs should
be intentionally and expressly designed with not only the desired outcome in mind, but also the
putative mechanisms of action as well. In this paper, we offer guidance on developing such a
program.

KEY WORDS': Wellness, Longevity-focused wellness, stress, telomere, DNA methylation, peer
support, stress management

INTRODUCTION the body to any demand placed upon it —
more simply, the sum total of wear and tear
on the body. But it was one of Selye’s
students, Paul Rosch, who simplified that
notion even more. He referred to stress as an
acceleration of the aging process (See Everly

Hans Selye is credited with being the father
of the stress concept. In fact, he took the term
stress from physics and moved it, albeit
imprecisely, to biology in the 1920s. Selye
defined stress as the non-specific response of

This is an Open Access journal. It adheres to the CC BY-NC-ND 4.0 Creative Commons licensing guidelines
for copyrighted material. For terms and conditions of permitted uses, please see
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.

ISSN 2836-1709

CSHR ® Volume 7, Issue 2 December 2025
146



LONGEVITY-FOCUSED WELLNESS: TOWARD A REVOLUTION IN WORKPLACE
WELLNESS — SLOWING DOWN THE AGING PROCESS AND EXTENDING
HEALTHSPAN FOR HIGH RISK GROUPS AND PUBLIC HEALTH

& Lating, 2019, for a review). That
definition, while elegant in its simplicity,
begs the question, “Can aging really be
accelerated?” There is, of course, a corollary
question: “Can aging be slowed?” The
implications of these questions affect not
only individuals and families but also the
workplace and society at large. The public
health implications are consequential. We
will examine these intriguing notions within
this paper and offer guidance on the

development of ‘“anti-aging” focused
wellness programs.
AGING

In 1905, Einstein’s special relativity theory
asserted that time could be slowed. In 1915,
his general relativity theory asserted that time
and space were relative and could be
modified. This was a departure from
Cartesian-Newtonian physics, wherein time
and space were fixed. Subsequent research
has proven Einstein correct by verifying a
process known as time dilation. Sadly, the
process of time dilation offers no practical
health-related applications at this point,
however. But time dilation begs the question,

if time is relative and can be slowed, “Can the
aging process be slowed?”

To answer these questions, let’s examine
aging. Each of us has two ages — our calendar
age and our biological age. The calendar age
is typically measured in the passage of
calendar years. And most would agree,
practically speaking, our calendar age cannot
be altered. But what about biological age?
The study of the biology of aging must focus
on three interrelated processes: 1) telomere
length, 2) DNA methylation, and 3) oxidative
stress. But the calculation of biological age
itself centers on the nucleus of the living cell.
Inside every cell in the human body, there is
a nucleus. The nucleus acts as the command
center, telling the cell how to behave. Within

the nucleus, there are 23 pairs of
chromosomes. Each chromosome is made up
of a single continuous strand of

deoxyribonucleic acid (DNA). DNA is made
up of genetic segments that dictate factors of
genetic expression, such as hair color, height,
risk for illnesses, and the like. At the end of
each DNA strand is a complex of protective

coverings on the chromosomes called
telomeres. Figure 1 shows the nuclear
complex.
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Figure 1 — Cell nucleus and telomeres (Al generated)
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To determine if biological aging can be al., 2013; 2023; Mons et al, 2017;
accelerated or slowed, we must first identify Whittemore & Fossel, 2023). Furthermore,
biomarkers for biological aging at the cellular the Hayflick Limit postulates that cells have
level. There are two indirect measures: 1) a finite number of divisions before dying.
inflammatory markers such as C-reactive This is related to telomere failure and the
protein  (CRP), and 2) metabolic emergence of diseases of aging, and
dysregulation associated with insulin ultimately, mortality. Thus, the Hayflick
resistance. But the two most popular, and Limit may be the biological clock that
arguably most direct, ways of measuring predicts “death from natural aging.”
biological age both involve the telomere: 1) Numerous epidemiological findings indicate
telomere length, and 2) DNA methylation. that short telomeres are associated with
Each time a cell divides, its telomeres shorten higher morbidity and all-cause mortality
slightly. Over time, the telomeres become too (Wang et al., 2018), and telomere length
short to protect the DNA, which leads to appears to be a better predictor for survival
cellular aging, chromosomal instability, than chronological age (Adwan Shekhidem et
increased risk of mutation, senescence, and al., 2019). It may be that the Floridian quest
ultimately death. for the “fountain of youth” undertaken by the

Telomere shortening and attrition are Spanish explorer Juan Ponce de Ledn in
considered primary hallmarks of aging 1513, unbeknownst to him, was actually the
(Arpawong et al., 2025; Boccardi, 2025; quest to neutralize the Hayflick Limit. Figure
Heidinger et al., 2012; Hernandez Huang et 2 shows the Hayflick Limit.

al., 2025; Kmiotek et al., 2023; Lépez-Otin et

Figure 2 — The Hayflick Limit
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DNA methylation is sometimes used as a
proxy for telomere length (Mendioroz et al,
2020). Methylation of DNA refers to the
process of adding a methyl group (CH3) to
specific spots on the DNA molecule. It
provides stability to the DNA. As we age,
free-radical-based oxidative stress leads to

Cell

Over time

DNA methylation instability, resulting in
global hypomethylation. This instability can
lead to potential mutations and reduced anti-
inflammatory and tumor suppression activity
(Kmiotek, et al., 2023; Li, et al., 2025).
Figure 3 shows DNA methylation.

Figure 3 — DNA methylation (Al generated)
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So, we see telomere shortening and attrition,
as well as DNA methylation, as the primary
biological mechanisms of aging at the
chromosomal level. But no discussion of
aging would be complete without mention of

oxidative stress, in that oxidative stress
represents a significant threat to telomere
integrity. Reactive oxygen species (ROS)
free radicals are molecules with an unbonded
uneven number of electrons created by
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oxidation during the production of energy
within the organism. Oxidative stress, on the
other hand, is an imbalance between free
radicals and antioxidants in the body. It
occurs when free radical activity overwhelms
antioxidant defenses, thereby disrupting
normal biological processes and contributing
to aging and disease. The unbonded electrons
create molecular instability as they scavenge
electrons from other molecules. Specifically,
oxidative stress disrupts telomere-binding
proteins (TRF1, TRF2), leading to abnormal
DNA loops and R-loops (RNA-DNA
hybrids) that destabilize chromosome ends.
The oxidative stress leads to telomeric

instability, inhibition of tumor suppression,
chromosomal damage, and cellular death.
While free radicals are the natural by-
products of oxidative metabolism, production
can be accelerated by lifestyle and behavioral
factors (smoking, alcohol, psychological
distress, depression) and certain
environmental exposures (pollution). Figure
4 shows a free radical molecule on the right
as an antioxidant donates an electron on the
left. Oxidative stress increases when there is
a systemic imbalance that favors the free
radicals, leaving free radical electrons to
damage telomeres and structures.

Figure 4 - Antioxidant donating an electron to reduce oxidative stress (Al generated)
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AGE-RELATED DISEASE

A review of relevant research suggests
that shortening of telomeres is strongly
associated with accelerated aging and
increased risk of age-related diseases (Lin &
Epel, 2022), including cardiovascular
disease, neurodegeneration, and certain
cancers -- though a curvilinear relationship
exists in the latter case (Espinosa-Otalora, et
al., 2021; Huang et al., 2025; Mons et al.,
2017; Whittemore & Fossel, 2023). An NIH

study (Beydoun et al., 2025) using Bayesian
network analysis revealed that telomere
length and factors such as DNA methylation
acceleration independently predict mortality
in U.S. adults. A cross-sectional study
involving 123 older adults found that global
DNA  hypomethylation and telomere
shortening were associated with accelerated
sarcopenia and frailty syndrome (Kmiotek et
al., 2023). DNA methylation predicts
mortality (Arpawong et al., 2025).
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More  specifically, absent genetic
predispositions or environmental exposures,
several diseases that occur before age 60 may
be considered diseases of premature or
accelerated aging. Certain cancers and heart
disease may be considered diseases of
accelerated aging (Guida et al., 2025; Deng et
al., 2022). The second-order downstream
pathogenic processes that appear to be
responsible for accelerated aging are
inflammation, cardiovascular calcification,
metabolic  syndromes, cortisol hyper-
secretion, methylative dysregulation of tumor
suppression, and  oxidative stress,
destabilizing protein binding of DNA strands
(Arpawong et al., 2025; Everly & Lating,
2019; Li et al., 2025; Whittemore & Fossel,
2023).

HIGH RISK GROUPS

Data suggest that several occupational
groups could be at elevated risk for diseases
of oxidative stress and other diseases of
accelerated aging (inflammatory, cardio-
vascular, cancer, metabolic syndromes): law
enforcement, firefighting, healthcare, and
transportation (air traffic controllers, pilots,
train operators), among others (De Luca et
al., 2009; Donnelly, et al., 2020; Dwyer, et
al., 2022; Gensous et al., 2022; Kim & Lee,
2018; Li, Han, Muegge, et al., 2025).

More specifically, for example, beyond
line-of-duty  fatalities, police officers
commonly die from cardiovascular disease,
cancer, and suicide. These likely reflect the

heavy chronic disease burden and accelerated
aging processes tied to the stresses and
exposures of policing (Varvarigou et al.,
2014; Violanti et al.,2020). In addition,
according to the U.S. Fire Administrator’s
Summit on Fire Prevention and Control,
firefighters have a 9% higher risk of being
diagnosed with cancer and a 14% higher risk
of dying from cancer compared to the general
U.S. population (U.S. Fire Administrator’s
Summit on Fire Prevention and Control. Fire
Fighter Cancer, 2024). Similarly, the NIOSH
firefighter cancer cohort study of nearly
30,000  firefighters from  Chicago,
Philadelphia, and San Francisco found higher
rates of digestive, respiratory, and urinary
cancers occurring at younger ages than in
civilians (Daniels et al., 2014). Aviation
pilots, like train drivers, displayed a mild but
constant oxidative stress, more pronounced
in intercontinental routes, consistent with
lymphocyte =~ chromosomal  alterations,
chronic inflammation, DNA oxidation, and
cardiovascular malfunction. (De Luca, et al.,
2009; Kim & Lee, 2018). Table 1 shows
comparative life expectancies, and Figure 5
shows comparative Disability-Adjusted Life
Years (DALY). DALY is a public health
metric that represents one lost year of “full
health,” combining both premature death and
time lived with illness or disability. DALY's
reflect not only life span (total years lived),
but “healthspan” (total number of years lived
without illness or disability).
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Table 1 — Comparative Life Expectancies

Sources:

CDC (2023)

Violanti, John M., Tara A. Hartley, Ja K. Gu, Desta Fekedulegn, Michael E. Andrew, and Cecil M. Burchfiel. “Life Expectancy in Police Officers: A Comparison with the U.S. General
Population.” it Journal of Emerg Mental Health 15, no. 4 (2013): 217-28.

Wagner NL, Berger J, Flesch-Janys D, Koch P, Kéchel A, Peschke M, Ossenbach T. Mortality and life expectancy of professional fire fighters in Hamburg, Germany: a cohort study 1950 -
2000. Environ Health, 2006 Oct 4;5:27.CDC, 2023

AVERAGE LIFE DISEASE BURDEN - | SUICIDE
EXPECTANCY Disability-adjusted
life years
GENERAL 78.4 years Baseline ~14.7 per 100,000
POPULATION (2023 CDC data) (CDC, 2023)
LAW ENFORCEMENT ~57 -67 years ~20-25% higherthan  ~20-27 per 100,000
(= 11-22 years shorter general population annually
than civilians)
FIREFIGHTERS ~75-78 years ~15-20% higherthan  ~18-25 per 100,000
general population annually

Figure 5 — Comparative DALY's

Comparative DALY Burden by Health Domain and Population Group

Health Domain

B Cardiovascular
70 B Mental Health
Cancer
1 Respiratory

s li
0 Metabolic
w
E 50 - A Disability-Adjusted Life Year (DALY)
o is a public health metric that represents
® one lost year of “full health.”
S
5 40 | DALY = premature death + time lived with
& iltness or disability.
]
1=
3
o 0
o

20

10

0

General Population Law Enforcement Firefighters

CSHR ® Volume 7, Issue 2 December 2025
152



LONGEVITY-FOCUSED WELLNESS: TOWARD A REVOLUTION IN WORKPLACE
WELLNESS — SLOWING DOWN THE AGING PROCESS AND EXTENDING
HEALTHSPAN FOR HIGH RISK GROUPS AND PUBLIC HEALTH

WHY STUDY HIGH RISK
OCCUPATIONAL GROUPS? MIRROR
THEORY AND THE RIPPLE EFFECT:
PUBLIC HEALTH IMPLICATIONS

First, groups at high risk for oxidative stress
and accelerated aging, especially first
responders, may serve as a glimpse into the
future as a fast-forward version of health
patterns as they emerge across society. As
representatives of their communities, they are
harbingers of things to come. This may be
referred to as Responder Mirror Theory.
What happens to responders, mentally,
physically, and emotionally, reflects what is
beginning, and will likely continue, to
happen to citizens in the community, and
perhaps society as a whole. Burnout, anxiety,
feelings of loss of control, disrupted ideas of
what is just and fair, disrupted sleep, and
difficulty sustaining focus were once seen as
occupational hazards. Today, they appear to
be insidiously spreading beyond those
occupational  confines and becoming
common features of modern life. For
example, review annual surveys of well-

being conducted by the American
Psychological Association. Anxiety,
depression, loss of control, and social

isolation have reached alarming levels. High-
risk occupational groups, especially first
responders, often live in compressed
environments. The pace of life itself is
accelerating for everyone, but especially
police, firefighters, pilots, train operators,
and healthcare workers. Technology enables
constant connectivity, 24/7 stimulation, and
high levels of social isolation. In short, high
input, low recovery, and relentless demand.
There have been over 20 Congressional
investigations into the addictive features of
social media. As a parenthetical note,
conversely, peer support may mitigate
asocial trends spawned by social media, if
indeed they exist.

Second, high-risk occupational groups
are inextricably intertwined representatives
of the communities they serve they are also
effectors by virtue of the services they
provide. The impact that occupations at high
risk of oxidative stress and accelerated aging
have on society as a whole is extraordinarily
consequential. There is literally a ripple
effect. The well-being of those high-risk
groups, especially emergency services and
healthcare personnel, affects their families,
the occupational climate at their workplaces,
the stability of their communities, and the
individual lives of every member of the
communities they serve. In short, healthier
responders build healthier communities and
give us insight into where society is heading
and what it will take for all of us to stay well
in a world that continues to accelerate. Enter
preventive medicine and wellness.

WELLNESS

Healthcare has traditionally focused on
reactive disease treatment. If one were absent
from disease, one was deemed healthy and
largely of no interest to the healthcare
system. With a few rare exceptions,
insurance companies traditionally refused to
pay for preventive interventions until the
dawn of the 21% century.

Despite being the most expensive per
capita, the United States' healthcare system
consistently ranks at the bottom among
developed nations. In 2024, the
Commonwealth Fund published their
findings of the healthcare systems of the 10
most highly developed nations in the world.
An analysis of 70 health system performance
measures in five areas: access to care, care
process, administrative efficiency, equity,
and health outcomes, revealed the United
States to be in last place, despite being the
most expensive system, per capita. The report
concluded. “The U.S. continues to be in a
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class by itself in the underperformance of its
health care sector. While the other nine
countries differ in the details of their systems
and in their performance on domains, unlike
the U.S., they all have found a way to meet
their residents’ most basic health care needs,
including universal coverage” (abstract). It
would seem the reactive disease-focused
approach to healthcare has failed. The U.S
ranks 10" out of 10 nations in terms of
healthcare efficiency, despite spending twice
what other countries spend per capita, and
near the worst in infant mortality, ranked at
33" out of 38 countries. Thus, focusing on
something other than the treatment of disease
alone seems warranted.

The shift from a singular focus on
treatment of pathology to the inclusion of
preventive medicine largely began in 1954
and was a welcome addition to healthcare.
Later, the emergence of wellness programs
focusing on lifestyle in the 1970s and 1980s
took preventive initiatives out of the clinic
and placed them firmly within the workplace
and the community at large. This wellness
initiative served to potentiate significantly
improved accessibility, given that most
adults spend half of their waking lives at the
workplace.

The World Health Organization describes
wellness not merely as the absence of
disease, but as a state that transcends that
absence and approaches optimal
psychological, physical, spiritual, and social
health. The history of optimizing health dates
to the ancient Greeks. The Sth-century BC
text On Regimen, authored by Hippocrates
and his students, is likely the first
authoritative reference that described specific
means of obtaining optimum health.

The modern era of wellness can be traced
to Jonas Salk’s 1973 groundbreaking
philosophical treatise, Survival of the Wisest.
In that book, Salk defined the pursuit of two

epochs. Epoch A is the pursuit of survival—
overcoming obstacles and expansion. For
example, Epoch A would be the pursuit of the
absence of disease—health. Epoch B was
defined as the deliberate and thoughtful
pursuit of sustainability, a condition far
beyond mere absence of illness—longevity
and sustainable wellness. In 1977, Jim Fixx
authored The Complete Book of Running.
Although a national best-seller, it had a very
narrow focus. Underscoring the problems
with singularity of focus, Fixx himself died
six years later at age 52 while jogging. In
1978, Daniel Girdano and I (Girdano &
Everly, 1978) authored the first widely
marketed stress management textbook for
colleges. Now in its 9" edition and in print
for 48 years, Controlling Stress and Tension:
A Holistic Approach was a ground-breaking
prescriptive approach to wellness, but was
somewhat narrowly focused on managing
stress as the key element. In 1985, Robert
Feldman and I (Everly & Feldman, 1985)
wrote Occupational Health Promotion,
which was the first college text on designing
and implementing wellness programs in
occupational settings. Although it took a
multi-component approach, it lacked an
overarching integrating framework for
wellness. These pioneering books, especially
the latter, viewed optimizing the downstream
functional integrity of psychological,
physical, spiritual, and social health as their
goals, but focused on narrow, siloed, or
functionally nonintegrated multiple
programmatic interventions as their foci.
They lacked a homogenizing mechanism (an
underlying common denominator) and hoped
for a natural, emergent, synergistic effect.
Hope is not a plan.
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LONGEVITY-FOCUSED WELLNESS:
THE SCIENCE OF SLOWING THE
BIOLOGICAL AGING IN HIGH RISK
GROUPS AND BEYOND

As noted, healthcare has traditionally focused
its interventions upon the downstream
manifestations (signs and symptoms) of
disease. This was a direct result of Cartesian-
Newtonian science. Separate diseases were
classified and treated in pathognomonic silos,
giving rise to various medical specialties.
This was especially true in the case of stress-
related diseases. This segregation often led to
divergent conceptual understandings of
disease and to the involvement of numerous
specialists, thereby potentiating
communication difficulties that could
ultimately adversely affect treatment
outcomes.

The promise of large-scale resiliency
training programs has not been realized.
According to one review and meta-analysis,
“We found evidence warranting low
confidence that resiliency training programs
have a small to moderate effect at improving
resilience and other mental health outcomes.
Further study is needed to better define the
resilience  construct and to  design
interventions specific to it” (Leppin et al.,
2014). A large-scale randomized trial
(N=2831) of the Road to Mental Readiness
program among Canadian Armed Forces
military recruits revealed results that were
disappointing at best. For the outcomes of
psychological functioning, resilience, and
military performance, no evidence of
beneficial effects was observed. While
positive outcomes were observed in attitudes,
intentions, and actions related to mental
health service use, the effects were small or
disappeared over time. Under poor fidelity
implementation conditions, some adverse
impact was observed (Fikretoglu et al.,
2019).

In 1989, a radical departure was proposed
based on research at Harvard Medical School
— focusing interventions at shared upstream
mechanisms of pathogenesis (Everly &
Benson, 1989; Everly, 1990; see also Everly
& Lating, 2019 for a review). Focusing on
upstream common denominators (common
latent taxa) offered a more prevention-
focused and potentially efficient means of
intervention. The approach was so novel at
the time it was even covered in New Yorker
Magazine.

Of the pioneering texts in the renaissance
of wellness, there was one text that had the
courage to break through the glass ceiling of
compartmentalized functional health as a
goal and dared to suggest that a more
homogenizing, holistic goal should be
pursued—Ilongevity. Consistent with Everly
& Benson’s (1989) proposal, the authors
asserted that the quality of life (healthspan)
could be improved, and perhaps life itself
(lifespan) extended, by focusing on upstream
mechanisms that could slow the aging
process. The 850-page book Life Extension,
by Durk Pearson and Sandy Shaw, was
published in 1982. The book asserted that
aging could be slowed and life could be

extended through antioxidant  diets,
supplements, and other lifestyle
interventions.

The authors’ prescription for mobilizing
antioxidants relies on antioxidants donating
electrons to stabilize free radical molecules,
thereby reducing oxidative stress. Figure 4
above shows the donation process.

The homogenizing taxonomic theme in
this approach to wellness by Pearson and
Shaw (1982) was largely mobilizing
antioxidant mechanisms. Fast forward more
than 40 years, and another potentially more
robust and fundamental homogenizing theme
has emerged—an anti-aging approach to
wellness that focuses on genomic dynamics.
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This current paper asserts that while
antioxidation may indeed be a useful
intervention mechanism, longevity-focused
wellness, i.e., fostering cellular longevity at
the genomic level, may represent a
revolutionary approach to wellness. Research
strongly suggests that telomere length, DNA
methylation, and pathogenic free radical
proliferation can be altered so as to
potentially 1) reduce the risk and burden of
disease and 2) in the best case scenario,
actually approximate a slowing of the
biological clock of aging (Boccardi, 2025;
Espinosa-Otalora, et al., 2020; Espinosa-
Otalora, et al., 2021; Ornish, et al, 2008;
Ornish, Lin, Chan, et al., 2013; Pearson &
Shaw, 1982).

COMPONENTS OF LONGEVITY-
FOCUSED WELLNESS: SLOWING
THE BIOLOGICAL CLOCK OF AGING

Longevity-focused wellness is an approach to
wellness that targets upstream homogenizing
genomic mechanisms, the goals of which are
1) primarily, to reduce the risk and burden of
disease (extending (healthspan) and 2)
potentially, slow the biological clock of aging
by slowing telomere shortening, perhaps
lengthening telomeres (extending lifespan)
using behavioral and lifestyle interventions.
Science has identified numerous behavioral
factors that both positively and negatively
affect the rate of biological aging, as reflected
in telomere maintenance. As such, these lists
just might be a wellness guide to reducing the
risk of harmful behaviorally-induced genetic
dynamics and perhaps even slowing down
the aging process at the cellular level
(Espinosa-Otalora, et al., 2020; Zhu, et al.,
2025; Ornish, et al, 2008; Ornish, Lin, Chan,
et al, 2013; Qiao, Jiang, & Li, 2020;
D’Angelo, 2023; Campisi, et al., 2025).

Aging Accelerants

From the risk reduction perspective (reducing
DALYsjs), listed below are risk factors, most
of which can be altered behaviorally, that
appear to be associated with an adverse effect
on the protective telomeric caps on DNA.

1. Tobacco smoking (Chen & Dai,
2023).

2. Alcohol consumption
Taschler, Ebmeier, 2022).

3. Irregular, unrestful sleep patterns
(Iloabuchi, Innes, & Sambamoorthi,
2020; Lehodey, Montagne, Rehel, et
al. 2025).

4. Stress, catecholamine hypersecretion
(Lin & Epel, 2022).

5. Highly refined sugars (Leung, Laraia,
Needham, et al., 2014)

6. Chronic, high dosage coffee use (> 5
cups/day) (Berman, 2025; Mlakar, Di
Forti, Halff, 2025).

7. Inflammation, often contributed to by
dietary choices (Gomes et al., 2025;
Nanda et al., 2025; Tedaldi et al.,
2025).

8. Ultraviolet sunlight (Rochette &
Brash, 2010).

9. Social isolation (Montoya & Uchino,
2023).

Interventions that are designed to reduce
the prevalence of these factors could serve as
the foundation of a longevity-focused
wellness program.

(Topiwala,

Aging Inhibitors

Factors that appear to be positively correlated
with healthy maintenance, slowing of
degradation, and perhaps even lengthening,
of the telomeres would include the following.
1. Moderate physical exercise (Chen,
Zhou, Xun, et al., 2025; Mundstock
et al., 2015; To-Miles & Backman,
2016).
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2. Polyphenols, including resveratrol
(D’Angelo, 2023; Kansara, & Gupta,
2018).

3. NAD-+ (Stock & Liu, 2021; Kansara
& Gupta, 2018).

4. Omega-3 fatty acids (Cai, Zhong,
Zhang, et al., 2023; Zhu, Manson,
Cook, et al., 2025).

5. Mindfulness, meditation
(Dasanayaka, Sirisena, &
Samaranayake, 2023; Jacobs, Epel,
Lin, J., et al., 2011; Schutte, Malouff,
& Keng, 2020; Qiao, Jiang, & Li,
2020)

6. Stress and lifestyle management
(comprehensive programs) (Ornish,
Lin, Daubenmier, et al.,2008; Ornish,
Lin, Chan, et al., 2013; Qiao, Jiang, &
Li, 2020; Szyf, Tang, Hill, & Musci,
2016).

7. Vitamin C (Cai, Zhong, Zhang, et al.,
2023; Xu, Kansara & Gupta, 2018;
Parks, DeRoo, et al., 2009).

8. Vitamin D estimated to slow aging by
3 years (Kansara & Gupta, 2018; Ye,
Apsley, Etzel, et al., 2023; Zhu,
Manson, Cook, et al., 2025).

9. Moderate coffee consumption may

add up to 5 years of life expectancy

(3-4 cups/day) (Berman, 2025; Chen,

Zhou, Xun, et al., 2025; Mlakar, Di

Forti, Halff, 2025).

Interpersonal support (To-Miles &

Backman, 2016; Montoya & Uchino,

2023; Ogzer et al., 2003; Ozer 2017).

The development of peer support

programs in high-risk professions

10.

would seem to have both
psychological and biological
justification.

These health promoting behaviors could
be placed upon a foundation of risk reduction
and benefit from both risk reduction and
wellness promotion mechanisms at the

homogenizing level of the genome, more
specifically  the  telomere.  Personal
individuation would seem to be the key to
sustained success of any such program.

SUMMARY

As Satayana, opined those who fail to read
history are doomed to repeat it. But those
who fail to innovate in the future will be
forced to endure it. Currently, the science of
wellness is largely siloed and fragmented
(see Lin & Epel, 2022). Current approaches
fail to address shared upstream biological
mechanisms that might improve efficiency
and effectiveness as suggested in the 1980s
(Pearson & Shaw, 1982; Everly & Benson,
1989; Everly, 1990).

Data suggest there are professions at
high-risk for accelerated aging. Law
enforcement, fire suppression, healthcare and
transportation professions appear to be
vulnerable to longer DALYs (shorter
healthspans) compared to the general
population. The workplace, where these
professionals spend one-half of the employed
adult lives, seems a likely place from which
to initiate  longevity-based  wellness
programs. These high-risk groups may serve
as proxies for future populations in general.

Longevity-focused wellness uses
behavioral and lifestyle interventions as a
means of targeting upstream homogenizing
genomic mechanisms so as to 1) potentially
reduce the risk and burden of disease and
premature death (DALY's), and 2) potentially
slowing the biological clock of aging by
slowing  telomere  shortening, even
lengthening telomeres (extending lifespan?).

If, indeed, there are longevity-related
benefits from interventions that target
telomere dynamics as an example of
upstream common taxonomic intervention,
the benefits could be significant. A meta-
analysis found that an increase in telomere
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length was associated with a 20-30%
reduction in all-cause mortality risk (Mons et
al., 2017). Thus, reducing telomere attrition
could potentially extend lifespan by 4-8
years, based on current epidemiological
models and longitudinal studies, though
causality has not been established.
Translating from animal research, a landmark
study on telomere length (Heidinger, et al.,
2012) showed that individuals with longer
telomeres in early life may live up to 20%
longer than their counterparts (see Ornish,
Lin, Daubenmier, 2008; Szyf, Tang, Hill, &
Musci, 2016).

Based upon this review, it may be
suggested that the next generation of
wellness programs should be intentionally
and expressly designed with not only the
desired outcome in mind, but also the
putative mechanisms of action as well. In this
paper, and consistent with recommendations
of Lin and Epel (2022), we offer guidance on
developing such a program that focuses upon
telomere dynamics.

If nothing else perhaps innovative
approaches to wellness, such as longevity-
focused wellness, will facilitate the quest to
reduce the burden of premature aging and
disease and facilitate longer functional
healthspans—goals well worth pursuing.
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