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Abstract

Without regard to a specific age that one would like to survive to,
most all of us would want to live healthy lives fully up to the point
of death. The news feeds, podcasts, magazines and infomercials
are filled with advice about how to live longer, yet far less content,
product, and media is focused on healthspan. We have more options
to choose from now than we have everhad on diets, supplements,
sleep aides, and exercise — both in movements and machines. Having
options is not the primary problem. Knowledge is not the primary
problem. While it is frequently blamed, having the time to implement
healthy strategies is also not the primary problem. Why is it then that
healthspan is not keeping pace with lifespan?

Perhaps the solutions that have been implemented from these
scientific advancements - are the problem. We now have more
education, fewer work hours/more time for self-help, more gimmicks
and life hacks than we have ever held. What is going to move people
to choose better, to adopt evidence-based strategies to extend
healthspan? The approaches that have been used to coerce, guilt,
shame, or convince people have been ineffective. These approaches
have included more myths about aging than ever, more approaches
endorsed by figures of authority, and even more legislative solutions.
We have tried these and are barely living longer than we were
decades ago.

The solution may be in stepping back and providing choice. Choice
provides autonomy, enhances self-efficacy and elevates belief.
Choice empowers these three powerful tools to make any solution
more effective.

Introduction

As an overview, this article will guide both laypersons and
healthcare providers to achieve the following outcomes. By the end
of this article, you should be able to:
1. Define and contrast the terms healthspan and lifespan

2. Identify the power of choice, in healthspan and lifespan
decisions

3. Debunkthemythsofaging, specifically whatcanbe controlledand
what should be “blamed on” the physiologic processes of aging

4. Identify the power of physical activities that optimize safety and
wellness

5. Identify nutritional strategies designed for longevity and
function

6. Identify the science of social support and purposefulness on
healthspan

7. Identify wellness opportunities through a balance of rest and
challenge

8. Identify controlled, extreme conditions in the form of
temperature, exertion, pressure and novelty in order to remain
capable, adaptable, and healthy (detailed further in article 2
of 2)

Improving your familiarity and confidence in the translations of
science across the five pillars (physical activity, nutrition, social
connection, sleep/rest and novel experiences) may nudge you to
make healthier choices for yourself. In addition, knowing these
practical and evidence-based applications will empower you to
not only choose for yourself, but also empower you to guide both
patients or family members accordingly, by providing them with
fewer prescriptions and more choices.

This first of a two-article series is intended to be an introductory
level for each of the five pillars listed above, with a primary focus
on choice, the science of aging, and physical activity. The second
article will feature greater depth on the complementary knowledge
of applied behavioral economics as specifically applied to both
healthspan and lifespan changes. Readers will note that a deeper dive
summary with supportive references is provided to conclude each
section, providing the reader with greater depth in the physiologic
connections than this article can cover.

Part One: Squaring the Curve Toward Maximizing Healthspan

Healthspan is a relatively new term, a spinoff of lifespan if you will.
As you may already know or may expect from the compound word
formed, healthspan refers to the length of time that you can remain
healthy, which includes “functioning independently”. The World
Health Organization (WHO) uses the term Healthy Life Expectancy
(HALE) for healthspan. Details and statistics on healthspan and
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lifespan are included in Part Three of this article entitled, Aging — A
deeper dive.

There has been an explosion in popularity of recent publications and
podcasts about healthspan. Many of these discussions interchange
the phrases, “squaring the curve” and “compressed morbidity” for
healthspan.

The late author and rheumatologist Dr. John H. Bland died in 2007,
at 90 years old. Bland was the author of Live long, die fast: Playing
the aging game to win, and in the game of healthspan, “win” he did.
Bland may not have been the original source of the phrase “live long
and die fast”, yet his 1996 book of the same title was among the first
to use these words together, referring to healthspan that approximates
lifespan.

Part Two: The Power of Choice

Nearly every variable that we can manipulate to improve our
own health will benefit from belief. Actively choosing an option,
and thereby increasing belief, will provide returns in the forms of
intensity, engagement, attention and consistency. Lifespan and
healthspan can be elevated when we have chosen a diet, a sleep
routine, a marathon-training plan, a cold-immersion experience, and
more. Because of these differences (consistency, attention, belief,
intensity, engagement), employing choice gives you the opportunity
to — and greater likelihood of — optimizing your wellness and
healthspan.

Choice is often the difference between realizing your potential
(achieving health outcomes) and stopping early. Making a choice
requires that you formulate an opinion, have a belief, communicate
self-efficacy, and in most cases endorse your selection. Most
authorities on change, wellness and health will tell you that making
a difference in your body requires consistency, time, dosage (often
exchanged for intensity), measurement, and challenge. When
we have the autonomy to choose for ourselves, we tolerate more
(intensity) for a longer period (consistency). As stated above, choice
gives any option that you choose a better chance to succeed.

When two or more options are equally as healthy for you (forms of
exercise, diet strategies, or medications), the option that you choose
will be more successful because of your belief in that option. Your
decision to consume or start something that feels healthy: “I choose
to do this, this is my plan” will be received quite differently by the
body and mind than something that is not of your will but you must
do by coercion, guilt, or fear of negative reinforcement. In time, a
series of choices made consistently can become a habit and even
more permanent still - an identity.

Consider the word pairs in the following list. Study them carefully
with the context of health and wellness in mind. By the end, you may
see a recurrent theme in the word/phrase pairs.

Loneliness — Alone time

Food insecurity — Time-restricted feeding
Forced labor — Workout

Sleep deprivation — All-nighter

Blizzard — Cold immersion

Heat advisory — Sauna

The difference in each pair of conditions listed is choice. The first
word/condition in the pairing is most often experienced without
choice. The second is (most) often voluntary. The same conditions
(lack of food, sleep, intense work, company) can be received or
perceived as positive or negative — all based on choice. The long-
term health and wellness results and how to make these choices for
our healthspan benefit. Healthcare providers should read on in this
article, tolearn additional tools that will help you work with others to
actualize these opportunities.

Ultimately, what resonates with you will be more effective for you.
There is extensive evidence for the benefit of belief and autonomy,

inherent in health-based choices. Some of the most often cited articles
in this space include [1-4].

The power of choice: Summarized

When you make the choice, you are more likely to gamify and
challenge yourself to continue to excel; more likely to participate
consistently (staying power or “grit”); participate with intensity
and receive a better dosage; participate with belief and benefit from
confirmation bias as well as the placebo effect. This should lead you
to seeing results, reinforcing your choice and ultimately pivoting
your self-efficacy and identity.

Part Three: Debunking the myths of aging

At a cellular level, we all age at different rates. Additionally, our
rate of aging varies throughout our lifetime, based on exposures,
stressors, and lifestyle choices (activity, sleep, nutrition). Research
informs us that aging is more than skin deep and is influenced as
noted above. Among the hundreds of studies that have proven this,
Yegorov and colleagues spoke about stress in their [5] article by
writing,

“People exposed to chronic stress age rapidly. The telomeres in their
cells of all types shorten faster. Inflammation is another important
feature of stress that, along with aging, accounts for the phenomenon
of inflammaging. In addition to aging itself, inflammaging can
contribute to the development of several pathologies, including
atherosclerosis, diabetes, hypertension, and others. Oxidative stress
is one of the main mechanisms related to stress, leading to tissue
damage, inflammation, oxidation and telomere shortening.”

A developing finding that connects higher intensity exercise to
lifespan and healthspan is the very intriguing topic of Klotho. Klotho
is a protein that is now well-recognized as an aging-suppressor that is
influential in an array of signaling-molecule pathways and a variety of
processes. The momentum on Klotho experimentation and discussion
has been picking up steadily over the past few years, and rightly so.
Klotho has positive implications on such direct and indirect aging
processes as: anti-inflammatory, anti-apoptotic (improving natural
cellular death and recycling processes), antioxidant, and anti-tumor
actions, all of which relate to lifespan.

While much of what we blame on aging cannot be stopped, it can
be mitigated. The four main consensus variables that are controllable
and impact or rates of aging include but are not limited to: inactivity,
stress, sleep deprivation and the consumption of highly (ultra)
processed diets.

A short list of processes that appear to be controllable (rate of
degradation) include:

*  Reduced Brain Derived Neurotrophic Factor (BDNF) — A main
fertilizer for neuroplasticity (making new connections, learning)
which becomes less plentiful as we age. The expression of BDNF
can be influenced by nutrition, sleep, and physical activity [6].

*  Cortical Atrophy — Our brains most typically shrink in gray
matter volume as we age, leaving extra room in the skull, which
is not necessarily a good thing. The pace of cortical atrophy can
be influenced by sleep, novel experiences, cognitive stimulation,
environmental exposure and physical activity [7].

*  Cellular Senescence — The cycle of cellular damage leading
to cell death slows down and sometimes goes awry, leaving
damaged cells behind to decay, which is never a good thing.
The health and pace of cellular senescence can be influenced by
environmental exposures, nutrition, physical activity and sleep
[8].

*  Sarcopenia — The loss of skeletal muscle, affecting endurance,
strength and power. Not surprisingly, sarcopenia is highly
influenced by nutrition (protein intake, physical activity
(particularly resistance exercise) and novel stimulation with
periodized exertion [8, 9, 10].
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*  Reduced Tissue Hydration, Collagen and (Bone) Density — Bone
deposition slows, tendons become less-well hydrated and more
disorganized (collagen fiber matrix), and the intervertebral discs
lose hydration. Tissue hydration as well as bone and tendon
health can be influenced by nutrition, physical activity, and
sleep. Expressing growth hormone (GH) and giving ourselves
the best opportunity to benefit from GH, is key here [11].

Many of these processes are correlated with aging, and some are
definitively caused by aging. Most importantly, many of the attributes
and even losses that we have long associated with aging now have
research-proven strategies to mitigate their expression.

Among the processes that do not appear to be influenced using
any of these five conservative pillars, is nerve conduction velocity.
Age does appear to cause a reduction in the speed of nerve
conduction (transmitting a signal from one end of a nerve to the
other). Functionally, this results in increased reaction time (takes
longer), potentially increasing falls, reducing power (speed to recruit
muscles), visual acuity, hearing, and more.

The Effect of Personal Beliefs and Life Experiences, on Aging
“I can’t do that anymore, I’'m too old”

At the societal and personal level, we blame a lot of the changes
we experience with age, on the natural and obligatory changes from

aging. Do the natural processes of aging truly cause or merely
correlate with the experience of aging? Is aging to blame for as much
as we assign it? In reviewing this list of controllable processes, one
might give pause and ask about the “normal” aging processes. How is
choice involved? How much of what we expect to happen with aging,
in fact occurs because we expect it to happen (self-imposed values/
beliefs)? How much of what we blame on aging occurs because we
change our lives as we get older, which causes the changes in our
body (remove stimuli for strength, mental operations, purpose)? How
much of what we blame on aging happens because our society directs
it to happen? Is it a societally-actualized (rather than self-fulfilling)
prophecy that when we stop, meeting new people, meeting deadlines
at work, running, jumping, cycling, preparing meals or managing our
own finances — that we lose the fundamental skills required for these
tasks?

Table 1: provides insights that may be helpful for your own life.
You may see activities that people commonly stop doing as they age
may in fact be the precipitant or accelerate some of the losses that we
blame on age. Some of these activities are stopped because the person
who is aging is no longer engaged in them. This is the case for work
for a lot of people. Some activities are stopped because society tells
us that “people that age” don’t “do that” (bike, run, ride skateboards).
Most importantly, use this table to check yourself. Check your
beliefs that you impose on yourself and those you pass on to others.

~

Health parameter

Examples

Reaction speed

Recreational sports
High speed board games and card games

Power Power moves in exercise, stationary
cycling classes, recreational sport and

Strength Picking up/carrying a toddler or pet; sit to
stand from low surfaces; floor to stand

Endurance Avocational pursuits of running,
swimming, cycling;

Balance Pet ownership — avoiding moving objects

Recreational sports (skiing, running)
Exposure to a variety of head positions for
inner ear health (swimming, plumbing,
playing on the floor)

Cognitive aptitude/flexibility

Balancing a checkbook

Calculating a tip

Organizing a shopping trip or errands
Recalling someone else’s calendar and
providing transportation

Daily meal preparation

Tolerating noise, distractions

Stimulating conversations (some nuances
lost as we lose hearing)

Social connections

Meeting new people at a party

Meeting other school-aged parents or
teammates of your children

Interacting with people across the lifespan
and socio-economic scale

Exposure to extreme conditions

Harsh winters

Higher intensity physical exertion
Concentrating in a pressure-filled situation
or one with high-stakes consequences

- Work, sport, driving, parenting,
investing

Table 1. Examples of stimuli that we may experience less frequently as we age

J

Notes (2):

1. While aging does not prohibit or preclude anyone from participating in the activities
that are listed, our expectations and society often influence these experience losses,

even if our abilities are preserved.

2. “Vocational” tasks could be included in each of these rows, but are omitted to prevent

redundancy.
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Aging — A Deeper Dive

As with each section of'this paper, there are many deep-dive concepts
that are beyond the scope of this article. The reader is directed to the
references, most notably the book, The Brain That Chooses Itself
for full coverage and depth of this material. For aging, the additional
concepts with evidence now and that are being researched in aging

include:

e DNA content fragility: Changes (substitutions, mutations,
deletions) to DNA (Deoxyribonucleic Acid, our genes) as well
as our telomeres (protective end caps on DNA)

e Energy dysregulation:

Inefficiencies and reductions in

mitochondria (energy production centers in the cells). Most
often, Reactive Oxygen Species (ROS) are causal.

e Stem cell exhaustion: The reduction of stem (progenitor) cell
production and development to mature into specialized cells
(e.g., skin, liver, cardiac, neural, muscle)

*  Reduced cell-cell communication: Diminished capability of
different cells to communicate their health and energy needs to

one other
o DNA

structural changes:

Epigenetic

alterations and

proteostasis leading to protein misfolding and methylation,
often not due to aging, but rather: psychological stress, diet,
obesity, physical inactivity, smoking, alcohol, environmental
pollutants, and shift work

According to the World Health Organization (WHO), life expectancy
across all populations and genders is just over 71 years. This value had
been climbing consistently since the year 2000, gaining over 6 years
in length from nearly 67 to over 73 years through 2019. According
to the WHO in a separate publication, health span is not keeping
pace, “While healthy life expectancy (HALE) [12] has increased by
9% from 58.1 in 2000 to 63.5 in 2019, this was primarily due to
declining mortality rather than reduced years lived with disability.
In other words, the increase in HALE (5.3 years).” Healthspan is not
keeping pace with the increase in life expectancy (6.4 years), leaving

the world with more years of disability than ever.

Trends in the United States are notoriously outpacing the world,
according to, lead author of a recent Mayo Clinic study, Dr. Armin
Garmany as he wrote [13], “The widening healthspan-lifespan gap
globally points to the need for an accelerated pivot to proactive
wellness-centric care systems". This same study revealed a
worldwide-peak and widening gap between lifespan and healthspan
in the US. Americans are now living 12.4 years on average with
disability and sickness. This (13%) increase is alarming from the
average of 10.9 years in 2000.

Part Four: Physical Activity to Extend Healthspan, and Lifespan

- in that order

The following four processes that serve as the basis for this section.
By engaging in physical activity that we choose, we may and likely
will benefit both our lifespan and healthspan through:

1. Asense of wellness through the release of natural antidepressants

2. The release of neuromodulator dopamine (DA): success,

reward, pursuit

3. More intensity and consistent engagement, as the activities are
enjoyable*

4. An enhanced relationship with movement through “wins” and
gamified experiences

*Recall that the definitions of “joy” and “enjoyable” are and should
always be person specific. Meaning, find or seek help to find physical
fitness opportunities in activities that you love!

Physical activity, exercise, movement — words do matter. Exercise
is for the purpose of fitness. It involves structure and sometimes
dosage (intensity, weight/resistance, speed, length of time). Physical
activity can be recreational (a walk in nature), volunteer, vocational,
sporting (competitive or playful), and it can even mean exercise.
Physical activity can be much more inclusive, easier to reach, and
therefore adopted. The thought of exercise can seem selfish (as it
might have been in times of war) or even repulsive to some people.

While the phrase, “exercise is medicine” is popular, perhaps it
should be replaced with the phrase, “physical activity is medicine”.
By clearly including, welcoming and celebrating all forms of physical
activity as healthy, we may invite more people that do not meet the
current WHO activity guidelines to identify themselves as active
people. This invites people to do more, rather than leaving them
shamed feeling that the standards are unreachable. It is important to
extend the notion that being active with our bodies for the purposes
of work, workout, and yard work - are all healthy and “count” toward
these minutes. Some prefer to categorize exercise as “prescription
medicine” and physical activity as “over the counter medicine” [14].

When the brain has chosen to exert the body, we can feel a sense
of wellness that is largely chemically based (neuromodulators and
signaling molecules). When your chosen form of physical activity
provides a sense of reward, a person is more likely to seek out that
sensation again in the future. With repeated pleasant experiences, we
create associations with PA (event based or episodic memories) that
feel successful or productive (raked leaves, scored a goal, walked
the dog, helped to build a play structure). These associations become
connected in the brain, initially through a chemical reward, and later
through new connections in the brain, learning, neuroplasticity.

These connections and the downstream chemical responses
(“physical activity gives me purpose”) can create a positive or
virtuous cycle through this reward system. A simplified version of
this is represented in Table 2. This positive cycle includes virtuous,
as participation (being physically active) which can increase the
desirable sensation (endorphin, reduced sense of depression), thereby
giving the mover some reason to continue, as well as reason to seek
this out again. This movement to sensation to memory loop can help
to reinforce our choices, forming both habits and an identity that
can lead to more consistency. Consistency is an important part of
exercise and all forms of PA, leading to fitness and respecting tissue
hygiene. If we are rarely active, but very intense when we move...
injury becomes more likely. However, when engaged in movement
that is enjoyable or purposeful, we can expect to devote greater
intensity, attention, and the all-important attendance (consistency).
These attributes may yield greater outcomes, thereby increasing our
sense of attachment and reward to the activity — a virtuous cycle as
depicted in Figure 1.

Neuromodulator

Dopamine

~

Serotonin

Oxytocin

Reflection or
example

“That run felt so
good”

“I love to start
the day out with a
swim!”

“That is my bench-
press record. Wow!”’

“Hiking in nature

“We did it. Look at

feels healthy” what we built!”
“I see my body “I am tired and
taking shape.” thrilled at the same

time. The yard looks
so much nicer. “

Table 2. Movement and the reward cycle
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Movement
feels good

Moving more
frequently

K Figurel. The virtuous cycle

Chemical
reward

(D, 5, 0)

Movement is
anticipated

(sought out)

of mood and movement j

D = Dopamine
O = Oxytocin
S = Serotonin
It is now commonplace to speak about, read about, or receive
notifications and rewards associated with our movement. We see
this in the medical sector with badges for accomplishing a home
exercise program; clubs and gyms recognizing people for frequent
attendance; apps rewarding for new personal best scores in speed,
number of steps/day, and so forth. All of these can be considered
forms of gamification. According to Kennard et al, “Gamification is
a means of adding game-like elements to a traditionally non-game
activity. This has been shown to be effective in providing a more
engaging experience and improving adherence.”

Physical activity can be gamified. There are just too many ways

to gamify PA to list them all here. A few of the most common would
include tracking steps, calories, miles, personal bests, repetitions,
weights, consecutive days, watts, revolutions per minute (watts or
RPMs on your bike), and even rankings (compared to peers). Again,
gamification can help us to deepen and reinforce our relationship
with movement, while supporting physiologic gains in the form of
neuroplasticity (connections in the brain), improved blood flow, and
so much more.

The most widely recognized means of gamification come in
the forms of points, levels, rewards, and streaks. Table 3 provides

examples of each, within the context of PA.

Activity Points Levels Rewards Streaks
Weightlifting | Pounds/ Elevated Recognition at | Badging-in frequently
setting for | to a higher | gym at gym triggers special
an exercise | percentage email, note, text or
of IRM other
Walking Personal Over Badges on 27 of 30 days walking
best steps | 10,000 step | activity app over 7,000 steps this
per day threshold month
first time
Gardening Number Sections Red ribbon Days consecutive
of rows of garden winning making visual progress
planted weeded pumpkin
K Table 3. Gamification opportunities in physical activity j

If intense PA is more beneficial when chosen, how does the body
receive intense work when it is compulsory? How does the body
respond to any of these levers when there is no choice, but are a
part of involuntary draft into the military, part of torture, or a part
of service/incarceration? Despite all of the cited benefits of physical
activity, when it is forced labor — it is uniformly unhealthy. Drydakis
writes about the negative effects on mental and physical health in his
2023 article entitled, “Forced Labor and Health-Related Outcomes.”

When we choose physical activity, it does not take much to have
received an effective dosage:
e 60 seconds, three times per day of moving hard

The second newsworthy and encouraging fact is that physical
activity can “buy you time.” According to Stamatakis and colleagues
from their 2022 study on Vigorous Intermittent Lifestyle Physical
Activity (VILPA) that included over 25,000 subjects:

e People that engaged in 1-2 minutes of vigorous physical activity
had a nearly 40% lower risk of dying over the course of the over
seven-year study

VILPA is very simply “changing gears” of your daily movement
for a few very brief periods per day. If you are walking to get the
mail, go fast for 30 seconds. If you are getting up from the couch, sit
back down and do 5 more stand ups as fast as you can before walking
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away. If you need to go up a set of stairs in your office building,
VILPA could include the act of grabbing a railing and take that one
flight of stairs two steps at a time. If you are wheeling your chair to
walk your dog...engage in VILPA by simply picking up the pace for
45 seconds.

. Lower your risk for cancer, heart disease, diabetes and more
by “doing what you do” (movement in your life) with some
intensity. You can accumulate 3-4 minutes per day of VILPA in
segments as small as 30 seconds at a time. Research shows that
you can earn 4 times (or more) the amount spent in movement
back in your lifespan.

Physical Activity - A deeper dive

There are many deep-dive concepts in physical activity that are
beyond the scope of this article. Greater depth is available in the
references associated, and the book, The Brain That Chooses Itself.
By engaging in physical activity that we choose, we will likely
benefit through:

1. The release of growth factors (BDNF, IGF, cytokines and
myokines) leading to improved neurogenesis, neuroplasticity
and angiogenesis [6, 15].

2. The production of lactate, serving as energy for neurons
(neurotrophic), and protection to the blood-brain barrier [15, 16,
17].

3. The release of exerkines, Klotho, anti-inflammatory cytokines,
and Extracellular Superoxide Dismutase - improving the
immune system and neutralizing free radicals [18, 19]

4. Increase in mitochondrial biogenesis + antioxidant enzyme
activity [20, 21]

5. Release of transmitters (DA, SHT), boosting cognition and
mental health [22, 23]

For still greater depth, readers may consider further reading on these
three principles:

1. Dual tasking (challenging cognitive and physical operations in
a separate manner simultaneously) is among the most effective
and efficient approaches to boost cognition and improve skill
retention [24-28].

2. Every minute of high intensity physical activity may earn a
person 4 to 7 minutes of lifespan saved, in return. [29, 30]

3. Being inactive (subjected to complete bedrest) for 30 days can
imitate and actually outpace the systemic effects of 30 years of
normal aging (30 days of bedrest being worse for your lifespan
than 30 years of aging) [31].

A summary of what strength training does for brain health can be
reduced to these points: reduces systemic inflammation, improves
insulin resistance, reduces abnormal protein accumulation, and
mitigates mitochondrial dysfunction. These processes in turn can
effectively combatheart attacks and heart failure, metabolic diseases
like diabetes, most cancers, chronic pain, and most autoimmune
conditions. Insulin resistance is linked to fatty liver, diabetes, and
obesity, not to mention fatigue and dysfunction in energy regulation.

Part Five: Healthy Options and Portions — The Science for
lifespan and healthspan

We are coming to a consensus, that in the realm of nutrition,
there may be no consensus. Among all the approaches, gimmicks,
supplements, fads and hyperbole - there is more noise than health.
A brief list of the approaches includes time-restricted eating,
intermittent fasting, keto, vegan, paleo, and low-carbohydrate. It is
tempting to be reductive and suggest that one is best for everyone.
The fallacy in a one-approach model is evident when we recognize the
person-specific variables including digestive enzymes, microbiota,
insulin storage systems, single nucleotide polymorphisms (SNPs/
genetics), and more. The postulates of nutrition for optimal aging
include:

For readers of all backgrounds, healthcare providers, laypersons,
and those in the wellness industry, here are the primary bullet points
regarding healthspan, lifespan and nutrition:

*  Protein is something that we continue to understand better
and cannot afford to reduce across any diet. The human body
will largely adjust the need for protein intake to accommodate
availability, within reason. Current evidence supports .8g of
protein per kg of body weight. This is less than .5 grams of
protein per pound of body weight.

»  Strength training (physical activity against resistance) stimulates
muscle synthesis (reinforcement and growth) and makes
muscles more sensitive to protein intake — for a 24-48-hour
window after exertion (known as the anabolic window). Current
evidence suggests 20g of protein per meal minimum to take
full advantage of this windowof elevated protein consumption,
as high as 1.8-2.0 g/kg body weight per day depending on the
caloric deficit, may be advantageous in preventing lean mass
losses [32].

*  Calories in and calories out equations and approaches toward
weight loss are inaccurate, impersonal and too reductive.
Timing of food intake is nearly as significant as content, within
reason [33]. Persistent grazing may lead to energy storage,
while excessive time between meals can do the same.

*  Avaried diet with goals for consuming foods representing more
than 30 different plants per week can be healthy for your gut
microbiome [34, 35].

»  Efforts to lose weight often result in losing muscle mass — an
unhealthy tradeoft, Dehydration and loss of skeletal muscle are
two of the fastest means to effect change on the scale. These
could be helpful only in the very short term, to achieve a goal
weight. The results are destructive in both medium and long
term. It is very difficult to regain muscle as we age [36].

*  Liquid calories (meal replacement shakes, smoothies) have some
drawbacks as they can create blood sugar spikes (absorption
rates faster) and reduce our sense of fullness (leading to over
nourishment) [37].

+  Dietary approaches should be both gender- and person-specific.
While it may be tempting to prescribe a Mediterranean diet for
all, the benefits are largely person-specific and relate to the
benefit of this person’s microbiome, ultimately and primarily
through the production of short chain fatty acids (SCFAs) [38].

*  Timing of food intake is nearly as significant as content, within
reason [33]. Persistent grazing may lead to energy storage,
while excessive time between meals can do the same.

* Not all fat is equal. Brown fat can be healthy and helpful
for insulation, protection, energy storage and metabolism
regulation. White fat would have fewer of these beneficial
characteristics and can build our risk for inflammatory disorders
as well as many cancers [39].

*  Physical activity can help to regulate appetite in efforts toward
healthy weight loss via lactate signaling and the lactate-to-
ghrelin pathway [40, 41].

*  Ultra processed foods (UPFs) are among the most dangerous
changes in our diet over the past 5 decades. As Whelan and
colleagues [42] wrote, “There is increasing evidence of
an association between diets rich in UPFs and gut disease,
including inflammatory bowel disease, colorectal cancer and
irritable bowel syndrome...UPFs have themselves been shown
to affect gut health...emulsifiers, sweeteners, colors, and
microparticles and nanoparticles have effects on a range of
outcomes, including the gut microbiome, intestinal permeability
and intestinal inflammation.”

It is possible that the 2020s will be redefined as the decad of the gut.
We are hearing terms such as gut health, the microbiome, probiotics,
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“the gut is your second brain”, fecal transplant, “dementia is diabetes
of the brain”, and the gut brain axis on a regular basis in mainstream
media (magazines, news broadcasts and social media). There is much
still to be known about the bidirectional gut to brain influences, yet
it is now estimated that the relationship is more unidirectional than
bidirectional, with many authors, including Marano and colleagues
[43] reporting that approximately 90% of the communication
between the two organs comes from the gut, to the brain.

Nutrition Science: A Deeper dive

The deeper divein nutrition in covered in the book, The Brain That
Chooses Itself. Asummary of threeof the most salient points follows:
Consider this list:

1.  We have more microbiota (living organisms) in our gut than
we have cells in our body, approximately 39 trillion of the 76
trillion total cells in our body (combined). We benefit from a
diverse and healthy microbiome in order to maximize our
food absorption, minimize inflammation, signal cravings, and
regulate blood sugar. High fiber and (separately) fermented
foods including kombucha, miso, some yogurts (live cultures),
tempeh, kimchi, more aged cheeses and sauerkraut have been
found to be beneficial to the microbiome. [34, 35, 44-46]

Your gut microbiome produces 90-95% of your serotonin [47].

Response to specific foods, added sugars, and many dietary
approaches will remain variable based on genetics (SNPs),
microbiota, activity levels and past exposure.

4. Fasting for 20 hours, then consuming all calories in one sitting, or
continuous grazing can each leave us with a blunted metabolism
and tendency to store energy locally. Chrononutrition, time
restricted feeding and intermittent fasting approaches all agree
on one singular approach - providing cells and microbiota an
opportunity to rest and respirate between feedings [48, 49]

Part Six: Expanding Healthspan Through Social Interactions

The health effects of loneliness can be measured in all-cause
mortality and can be compared to alcoholism, obesity and smoking
more than 15 cigarettes per day [50, 51]. Persistent loneliness that is
out of our control is clearly unhealthy. Limited solitude when we need/
desire alone time is also unhealthy. Medical and wellness providers
from all professions will benefit from the following collection of
science on the effects of social connectedness as related to health,
wellness, and longevity. By engaging in diverse social connections
that we choose, we may improve our psychological tolerance,
cognitive performance and extend both our lifespan and healthspan.
The research, mechanisms and relationships are summarized with
references accordingly in the list below:

1. We are influenced-by and influence those closest to us, for
positive and negative attributes. This includes our healthcare
team, co-workers, family and friends [52, 53].

2. A more well-developed Theory of Mind (ToM), yielding an
accurate appreciation for thoughts and perspectives of people in
my family, circle, community, and beyond. This in turn can help
our mental health and ultimately our socialization, vocation and
quality of life [54, 55].

3. Memory health — Brain regions optimized through diverse
experiences and educational offerings [54, 56].

4. Many of the healthiest regions in the world (Blue Zones) are
now thought to be most successful in lifespan not because of
climate or diet, but due to the social inclusion and purpose-filled
lives with roles for older adults [57-59].

5. Improved mental health through actions — Helping/serving
others by choice [60].

6. Reducing the health losses associated with unintentional
solitude (loneliness) [50, 51, 56, 61].

7. Capturing intentional solitude (choosing to be alone) when
desired/needed [62, 63].

8. Healthy social connections include pet ownership, which has
been shown to reduce cortisol, blood pressure, persistent pain
and cardiometabolic health.

The U.S. Surgeon General, Dr. Vivek Murthy in May of 2023
wrote, “Our epidemic of loneliness and isolation has been an
underappreciated public health crisis that has harmed individual
and societal health. Our relationships are a source of healing and
well-being hiding in plain sight — one that can help us live healthier,
more fulfilled, and more productive lives.” He continued to add
the significance of limited social support by saying, “Given the
significant health consequences of loneliness and isolation, we
must prioritize building social connection the same way we have
prioritized other critical public health issues such as tobacco, obesity,
and substance use disorders. Together, we can build a country that’s
healthier, more resilient, less lonely, and more connected.”

Part Seven: Optimized Healthspan Through Rest, Sleep and Play

By employing current science on rest, sleep, and play in the
methods and manners that we choose [64], we may extend both our
lifespan and healthspan. The research, mechanisms and relationships
are summarized with references accordingly in the list below:

1.  Humans benefit from a balance of the parasympathetic and
sympathetic drives of our autonomic nervous system, largely
represented by heart rate variability (HRV). There are many
variables involved in this balance; some are controllable, and
some are not. Both rest and play can improve this balance,
toward a more homeostatic level of function.

2. Neurotransmitters, neuromodulators, respiration, and whole-
brain connectedness improves through engaging in play and
innovation

3. Recent science sleep hygiene (preparing our environment
and experiences for optimal sleep) can impact the four main
predictors of sleep health: quality, quantity, regularity and
timing (QQRT) [65, 66].

4. Benefits of sleep are now proven in cognitive health, disease
prevention through digestive and metabolic health nutrition,
benefiting and recovering from exercise, as well as learning
(consolidation) [67-70].

5. Rest is person specific. It does not need to lead to orinclude
sleep. Rest can include experiences of awe [71], mindfulness
(improving awareness of self or surroundings), meditation
(concentrated time in silence, focus, and reflection with
reframing), and even play (reduced perceptions of pressure, time,
performance). These can lead to health benefits across but not
limited to the cardiac, metabolic, neurologic, musculoskeletal
and endocrine systems. [3, 18, 72]

6. The power of play is a field of science crossing multiple
disciplines: movement, rehabilitation, psychology, development,
and more. As James Clear writes in his 2018 bestseller, Atomic
Habits, "When you're on the field, play as if nothing else matters.
When you're off the field, remember that the game doesn't
matter at all.". Play can help cognition, heart rate variability,
efforts toward homeostasis, mental health and more [54, 73].

This is a short list of the proven benefits of play, with practical
examples for each:

1. Play serves to regulate hormones toward a more balanced state.
This includes lowering Cortisol (consequence-free actions with
no place for the primary stress hormone) and increasing GABA (a
primary inhibitory neurotransmitter and modulator). Examples:
The difference between short-sided games (soccer scrimmages
with a smaller field or uneven players on one side), games of
H-O-R-S-E in basketball, “hot box” or “pepper” in baseball,
a musical “jam” session. All of these are playful and work on
the skill...without the pressure of the game or performance.
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2. Play serves to promote hormones and chemicals that give a
sense of wellness, increasing serotonin (neurotransmitter of
autonomy, self-control), increasing dopamine (recall this is
not exclusively a pleasure but more so a motivation, attention,
pursuit chemical), and oxytocin (providing care/ “bonding
hormone”). Examples: Board games with teams, card games
with teams (signaling and helping one another).

3. Play can lead to integrational changes in the prefrontal cortex
that help in the executive control centers. Most specifically, the
ability to reduce anger, improve impulse control and largely
regulate emotions. Examples: Musical chairs, spoons.

4. Play increases whole-brain integration through physical
movement, creative self-expression and the practice of self-
regulation. Examples: pantomime, charades, paper-rock-
scissors, Twister.

5. Play helps to lower cortisol and give us a consequence-free
opportunity to create with autonomy. Examples: “Dance like
no-one is watching,” possessing a mulligan (do-over) in sport or
a “free play” bonus round in a video game.

6. Exergaming (a high-tech form of play that incorporates thinking
and moving), has proven effective for persons with cognitive
impairment, in young adult motor learning, in healthy-aging
efforts, in neurodegenerative diseases, in stroke and autism
spectrum disorders, and in the final stages of return-to-play
after concussion. Wu and colleagues conclude the findings of
their 2023 randomized control trial with this summary: “Our
results suggest that exergaming may be associated with greater
improvements in brain neuronal activity and enhanced executive
function task performance than regular aerobic exercise.” [74,
75, 76]. Examples: SMARTf{it, Cyber Cycle, Dividat.

7. Play contributes to the integration of the brain in both left and
right hemispheres, and in neuroplasticity. Examples: Creating
a new game, play-acting, role-playing, creating and imitating
others (basketball game of H-O-R-S-E, dance moves, musical
riffs, etc).

Despite the popularity of “play therapy” directed at and designed
primarily for children, play is helpful and indicated for persons
across the entire age spectrum. Each of the seven benefits of play
listed above are available for persons of all ages.

Sleep deprivation

There is really no good news, and very little surprising news to be
found as we summarize and cite the effects of sleep deprivation on
health and performance. Objective tests, biomarkers, and dynamic
imaging all show detrimental effects.

The negative effects directly caused from sleep deprivation
include:

Suppressed performance in metabolic,

performance [77, 78]

cognition, physical
*  Muscle repair (recovery) [77, 79, 80]
*  Reaction speed [81]
*  Blood sugar regularity
*  Immune system health [82]
Sleep — A deeper dive
Comprehensive coverage of sleep can be found in the book, The

Brain That Chooses Itself. Four of the most significant points to
consider include:

1. The science on sleep hygiene summarized as QQRT. Quantity,
quality, regularity and timing. Readers are directed to Dr.
Matt Walker’s 2017 book, “Why We Sleep” and in his guest
appearance on the Huberman Lab podcast in April 2024 for
more details. The direct relationships to metabolic disease,
degenerative disease, chronic pain, are well established.

2. Deep sleep provides an opportunity to clean the brain of toxins.
Cerebrospinal fluid (CSF) circulates intensely to remove
buildup (B-amyloid and tau) as well non-waste products such as
dietary and environmental toxins, glucose, lipids, amino acids,
and neurotransmitters [83-85].

3. Our sleep cycles serve as an optimal time for neuroplasticity.
This time is used to both prune unused information and store
what we experienced that day (known as consolidation) [84].

4. There is an emerging science on the parameters of sleep hygiene.
Rather than attempting to detail each of the variables, suffice to
say that in a range of 90-120 minutes before sleep one could
limit these stimuli:

»  Artificial light — Circadian rhythm, wakefulness
*  Strenuous exercise — Cortisol, body temperature

*  Volumes of fluid consumption — Bladder

*  Nutrition that would constitute a meal — Blood sugar

»  Stress/conflict (observed on TV or directly experienced) —
Cortisol, wakefulness

*  Alcohol consumption — artificial depressant
+  Caffeine — none within 6 hours of attempting to sleep

Conclusion: The Science of Choice Applied in Aging
— A Deeper Dive

The second article in this two-part series will cover the science
of choice in greater depth. For the purposes of this article, it will
be stated that small changes often lead to habits. Habits often lead
to identities. Adopting an identity can be positive and long-lasting.
Evidence tells us that when we adopt an identity, we are more likely
to make choices that are consistent with our identity. Meaning, start
with, “I am a person who will”...and finish with these statements, as
they are written, or worded as you prefer:

1. Consistently choose physical activities to optimize safety and
wellness

2. Choose healthier options and portions to gather needed energy
Surround myself with diverse people to expand my social health

4. Optimize wellness through a balance of rest and activities with
people, in places that feel healthy

5. Expose myself to conditions in the form of temperature,
exertion, pressure and novel experiences in an effort to remain
capable, adaptable, and healthy (more in article 2)

‘We now understand that adopting an identity for yourselfiis powerful.
Again, we benefit most when we have autonomy and are making a
choice. We opt-in. Choosing your identity does not mean an “alter
ego” or another persona/personality. Dixon & Dweck [86] help us to
see that adopting an identity can be accomplished by merely iterating
a growth-mindset affirmation. Research has demonstrated that there
are health benefits to be gained when one declares that they are, “a
non-smoker” or “a person who eats healthy foods,” or “a runner,” or
“an active person.” They have essentially branded themselves and
will be more likely to make choices consistent with their brand.

Life includes many choices. Every time that you are faced with
a health-based choice (nutrition, activity, rest, social and challenge/
extreme), you have the opportunity to follow your identity, or not.
When the choice that you make agrees with your identity, this
serves as a long-term reinforcer of your ultimate behavior. This
concept is layered and deep, but very simply reinforces the brain-
based connections that limit your temptations for donuts, alcohol
or cigarettes, for example. You receive a very simple and reliable
chemical reward for making “the right choice.”

Adopting an identity strengthens the connections of neurons and
will make it more likely that you make that choice again in the future.
Additionally, not having that donut, as time goes by, will reduce your
desire for that which you had craved. It is important that you are
aware of a few of the other powerful and most common strategies

J Rehab Pract Res
Volume 6. 2025. 162

JRPR, an open access journal
ISSN 2581-3846



Page 9 of 12

that can both get you — and keep you — on track. These principles,
as identified by the study of human decision making and motivation
known as behavioral economics, include gamification, commitment
devices, habit stacking, temptation bundling, nudge/eliminating
friction, and loss aversion. For more depth on these concepts,
consider reading the second installment of this two-article series
with the same primary title, yet subtitled Leveraging the Science of
Behavioral Economics.

Providing patients with the autonomy to make their own
decisions, a choice, from a base of evidence can be more powerful
than a prescription, coercion, or forceful education. Giving each
decision maker an identity, agency, and a role in their healthcare
team can improve engagement and prove empowering. We expect
three positive results from this reframed approach to wellness and
healthcare. These include:

Improved self-efficacy, which has a powerful effect on most
outcomes.

Elevated autonomy, which can provide a boost to most outcomes.

The permission to commit, to believe in a plan, which additionally
can have a powerful effect on most outcomes.

I can change = self-efficacy
I get to decide, my decision matters = autonomy
I think this would be best = belief

There is a distinct difference between choices that we make with
full autonomy (free choice) and those that we make with limited
or a singular option (forced choice). When we have autonomy and
free choice, selecting from a few options or deciding not to make a
choice...we have less cognitive stress, and less stress experienced
throughout the body (physiologic).

Perhaps with this pivot, we can help more people achieve wellness,
and reduce the need for health care, reduce the length and incidence
of disability, and feel more empowered to control how they age.

Disclaimer

The author is not recommending that the reader take risks or
suggest patients take risks with your safety or health by engaging in,
or increasing the dosage of, any extreme experience. Each person’s
medical history, biologic tolerances, and psychosocial history should
be considered before deciding on your own if an experience is both
safe and healthy for you.
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