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Abstract

This review will discuss the aging from molecular, cellular and physiological perspective. Aging
is the result of molecular processes such as DNA damage, telomere shortening and mitochondri-
al dysfunction leading to an overall wear and tear and function loss in the cells and system as
such disorders. These aberrations result in critical organ dysfunction (heart, arteries, kidneys and
brains) that predispose to cardiovascular disease, malignancies cognitive dysfunction and other

age-associated diseases. Alterations in nutritional, lifestyle and exercise modifications reduce the

ill effects of aging indicates promising strategies for increasing quality of life in the elderly
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1. Introduction

Aging is a continuous process in which the mo-
lecular machinery of the body becomes disor-
dered and disturbed. The disturbances at every
level of molecules, ranging from DNA molecules
and other cellular environments to tissue environ-
ments, occur (1). Over time, the disturbances ac-
cumulate in the body's communication systems
so that coordination among components is re-
duced. This process, termed "mutual enslave-
ment," is the interdependence of different bodily
systems, in which disorder in one area negatively
impacts the function of others (2). Therefore,
these molecular abnormalities lead to cumulative
alterations in the structure and function of the
heart and arteries. With increasing age, these al-

terations lead to a reduction in cardiovascular
performance and an increased risk of acquiring
heart diseases (3). With improvements in health
and nutrition, life expectancy has increased
worldwide. According to research, by 2030, 1 in
6 people will be aged 60 years and above. There-
fore, the 60+ age group is expected to grow from
1.4 billion in 2020 to 2.1 billion by 2050 (4). ).
Biologically, aging is a gradual process over time
due to the accumulation of damage to various
cellular and molecular structures. Due to these
developments, people slowly lose their physical
and mental strength and are more susceptible to
many diseases (5). Aging is a gradual decline in
physiological function and greater disease sus-
ceptibility, and reduced ability to maintain home-
ostasis.
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Key features of aging are: Aging is associated with
increased cellular accumulation of DNA damage,
leading to dysfunctional cellular behavior and an
increased tendency to mutations. Telomeres, the
protective caps at the ends of chromosomes, pro-
gressively shorten at each cell cycle. Progressive
loss eventually limits the cellular replication capa-
bility and leads to cellular senescence. The energy-
producing cellular organelles, mitochondria, expe-
rience less function as life ages. Dysfunction re-
sults in low energy production and aberrant meta-
bolic processes (6).

1-1 Methodology

The PRISMA guideline was followed in this re-
view to synthesize molecular, cellular and physio-
logical aspects of aging in relation to lifestyle inter-
ventions versus exercise on age-related decline. A
literature search was performed in PubMed, Sco-
pus, and Web of Science from (2015 to now) with
specific keywords: aging cellular senescence cardi-
ovascular aging osteoporosis cognitive decline gut
microbiome depression Parkinson's disease Addi-
tional studies were retrieved by hand searching the
references. Both the included trials and biases were
of high quality with respect to molecular mecha-
nism of aging, clinical aspects including aging and
language was English as well as full-text availabil-
ity. This includes only studies with methodological
major flaws, conference abstracts or non-peer-
reviewed papers. Data on study characteristics
(including participant demographics, key variables
and outcomes) and intervention details were ex-
tracted using a pre-coded form. In view of the di-
versity of the studies, qualitative thematic synthesis
was done and the outcome was groups according to
affected organ systems and interventions. One lim-
itation of our review is the exclusion of non-
English studies, variations in study designs and
outcomes and also possibly the delayed indexing of
database that might lead to exclusion of recently
published papers.

1-2 Physiological Changes

Prostate disease has a direct link with increasing
age. The prevalence of the condition among men at
the age of 40 is only between 5% and 10%, but
among men in the 70- to 80-year-old age bracket,
the occurrence is very high at 80%. This disease
usually manifests because of benign prostatic hy-
perplasia (BPH) or prostate cancer (PCa) (7). Pros-

tate cancer (PCa) is the second most prevalent Eu-
ropean cancer mortality in view of infrequent oc-
currence in individuals below the age of 45. De-
spite the fact that women do not possess a prostate
gland, Skene's glands around the urethra are nearly
equal and grow older along with them (8). Observe
that due to aging and menopause onset, the body of
women changes hormonal structure, which can af-
fect such glands. Some of the normal conditions of
Skene's glands in aged individuals are infection,
inflammation, and even benign or malignant tu-
mors (9). The other physiological change with age
is nephrosclerosis or hardening of kidney tissue. It
is a change that produces fewer functioning filters
(glomeruli) to lead to reduced kidney function (10).
Kidney function, quantified by the Glomerular Fil-
tration Rate (GFR), declines with age because
nephron compensation after age 50 is not as effec-
tive, making kidneys smaller. Despite this fact, the
requirement of the body for optimal kidney func-
tion remains unchanged (11). To compensate for
the changes that occur in kidney function with ag-
ing, researchers recommend performing aerobic
and resistance exercises. Studies indicate that regu-
lar physical exercise can help reduce blood pres-
sure and increase blood supply to the kidneys, par-
ticularly in older people, especially those with
compromised kidney function (12). Large differ-
ences exist between women and men in the loss of
kidney function with age. Men will have a more
pronounced decline in glomerular filtration rate
(GFR) than women (13). Men also have higher
glomerular filtration rate (GFR) than women at
younger ages; this trend is reversed after the age of
60, although differences are not always significant
(14). Prevalence of kidney diseases among the el-
derly varies widely across different countries. Re-
search indicates that in many low- and middle-
income countries, the prevalence of chronic kidney
disease (CKD) is higher due to a number of factors
such as limited opportunities for access to
healthcare services and adverse social and econom-
ic conditions (15).

Chronic kidney disease (CKD) is most prevalent in
Saudi Arabia (45.66 cases per 100,000 people),
Qatar, and the United Arab Emirates. In North Af-
rica and the Middle East, the incidence of kidney
disease is much greater than that of other regions at
a rate of 36.55-39.58 per 100,000 individuals (16).
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Menopause is a biological event in women's lives
as a sign of the complete cessation of menstruation
and the decline in estrogen and progesterone secre-
tion. It usually happens at the age of 45 to 55
years, which is the termination of the reproductive
age. Most commonly reported symptoms are hot
flushes, night sweats, mood change, vaginal dry-
ness, and low libido. Diagnosis of menopause oc-
curs after 12 consecutive months of amenorrhea
(17, 18). Physical exercise has been shown to have
a positive effect on menopausal symptoms. Aero-
bic exercises are beneficial for reduction in fre-
quency and severity of hot flushes as well as psy-
chological symptoms. Resistance exercise and
strength training maintain bone density and de-
crease risk for osteoporosis. Also, body-mind exer-
cises like tai chi and yoga improve mental health
and reduce stress (17, 19).

1-3 Muscle Tissue Changes

Sarcopenia is a condition referred to as 'muscle
weakness, muscle function and muscle mass
wasting' which occurs with age. Results: The rea-
sons for this in fact is the decrease of muscle fibers
numbers, motor neuron loss and protein synthesis
derangement. This could all result in weakness and
debility of physical function. The research has also
shown that sarcopenia is related to inflammation
(20), endocrine unbalance and malnutrition (21).
Further, muscle power, also decreases among el-
derly who experience weight loss and hence falls
easily. Other examples are the sarcopenic people
exhaustion with less favorable exercise response
once again reducing physical activity and muscle
catabolic (20, 21). As age increases, the composi-

tion of fat changes with loss of subcutaneous fat
and gain in visceral fat. As visceral fat surrounds
the vital organs, this makes the environment pre-
disposed for metabolic diseases such as insulin re-
sistance and type 2 diabetes. People who are sar-
copenic obese (loss of muscle mass with increased
fat deposition) also mimic metabolic stress on the
body (20). SASP pathway Inflammatory cytokines
of the eponymous senescence- associated secretory
phenotype (SASP) are etiologic contributors in sar-
copenic muscle wasting (3). Although IL-6 is a
cytokine where higher levels suggest a correlation
between muscle damage and atrophy (22). IL-6
causes muscle catabolism by blocking the stimula-
tion of muscle protein synthesis and in STAT3-IL-
6 pathway. Improved muscle phenotype through
the inhibition of IL-6 in animal models (23). IL-15
is also a cytokine implicated with sarcopenia and
lies together IGF-1 to inhibit myotome differentia-
tion into adipocytes as well support myosin synthe-
sis (24).

1-4 The elderly and osteoporosis

As one ages, the body begins to stop being able to
make and regenerate bone tissue at early life rates.
Females are definitely affected more by the pro-
cess, as bone erosion occurs much faster after men-
opause when estrogen levels start to drop. Exces-
sive loss of bone occurs when this bone loss densi-
ty results in diseases like osteopenia (density less
in the bones) and osteoporosis thereby making a
person prone to fractures (24).

Table 1: Molecular and Cellular Changes Associated with Aging

Molecular/Cellular Factor

Description

Physiological Impact

DNA Damage

Accumulated damage to DNA mole-
cules due to oxidative stress

Impaired cellular function; increased
mutation risk

Telomere Shortening

Progressive  reduction
length with each cell division

of telomere | Limits cellular replication; leads to

cellular senescence

Mitochondrial Dysfunction
duction

Decline in mitochondrial energy pro-

Reduced energy output; impaired meta-
bolic processes

Elevated Inflammatory Cytokines

(SASP factors)

Increased secretion of IL-6, IL-15

Promote muscle atrophy; disrupts tis-
sue regeneration
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The detrimental effect of physical inactivity on
most diseases (such as osteoporosis which is a ma-
jor public health problem all over the world) is
shared by the increasing number of women affect-
ed by this disease (over 200 million) with almost
75 million cases in USA, Europe and Japan (25).
Bone loss occurs generally in 35+, and speeds up
after menopause. Among older women, hip frac-
tures have a higher mortality rate of 10 to 20%
over their same-aged counterparts and osteoporosis
is more common than breast cancer or diabetes in
women aged 45 and older (26). As a projected, hip
fracture incidence in men is anticipated to increase
by 310% and that in women by 240% by 2050 due
to the ageing population. Thus, diagnosis, monitor-
ing and treatment of osteoporosis becomes a matter
of urgency (27).

We have evidence that osteoarthritis, osteoporosis
are held tightly regulated by cellular senescence
and ongoing inflammatory events as for the diseas-
es like: Inflammatory arthritis. Lifestyle interven-
tions, such as being active and eating appropriately
are recommended as cost-effective approaches to
counteract cellular aging (28), Weightlifting exer-
cises, including resistance training (RT), are recog-
nized as a method to prevent or reduce bone miner-
al density (BMD) loss. These exercises apply ten-
sile stimuli to the bones, leading to an increase in
bone mineral content (29). But low impact exercise
and sports like cycling and swimming do not ad-
versely affect bone density (30) Resistance training
(RT) appears to be a narrow preventive interven-
tion for dysosteogenesis by improving bone miner-
al density. Improved tissue metabolism is thought
to be supported by small changes in the mass or
density of bone. A Direct Positive Evidence: It is
backed by many longitudinal studies, that re-
sistance exercise is the single best to increase bone
mass because it prevents BMD loss with age or can
minimize increases. Large studies have noted mi-
nor declines in BMD (31, 32), and study results
can differ by age, sex and ethnicity of subjects
studied. Especially in women the bone mineral
density undergoes a sharp decline with decrease in
estrogen secretion typically starting from meno-
pause. The result is subsequent fractures, mainly in
the femur and hip bones and increase the mortality
rate of patients with osteoporosis (33). It was noted
that a few types such as Tai Chi Yoga, for example
can stop bone-mineral density from decreasing

with the menopausal women. However, scientists
say more research is needed in order for investiga-
tors to reach a level of confidence between the
findings of this trial and its therapy protocols facili-

ty (34).
1-5 Breast and Liver Cancer

Breast cancer is an unregulated malignancy of
breast tissue characterized by unregulated growth
and accumulation of cells (36). Either invasive tu-
mors or non-invasive and distant metastases may
arise from without (35). In the year 2020, more
than 23 million primary breast cancer cases were
diagnosed leading to an estimated 685k deaths.
These numbers represent the magnitude and global
prevalence and impact of this disease. It is estimat-
ed that by 2040, more than 3 million will have can-
cer and over 1 million annually will die from its
sequelae (36). Various factors can contribute to the
development of breast cancer in women, the most
significant of which include: If a family member
(mother, sister, or daughter) has been diagnosed
with breast cancer, the risk of developing this dis-
ease increases severalfold (37). Several genes, in-
cluding BRCA1 and BRCA2 whereby breast can-
cer susceptibility could be exceptionally enhanced
(38). Women with high levels of estrogen and pro-
gesterone have greater risk for breast cancer (39).
Since exposure to chemical pollutants and X-rays
has been identified as a risk factor, the overall like-
lihood of developing this cancer rises with age,
particularly with higher levels of exposure (40).
Other risk factors for breast cancer include over/
underweight especially at menopause; irregular
physical activity and alcohol consumption; and diet

(41).

Adaptive or aerobic exercise (30-60 mins/day)
walking including briskly cycling swimming for
enhancing heart/lung/metabolic state. When body
fat is lower, and hormones such as estrogen are ei-
ther not produced, or not in as great reserve, these
practices reduce the risk of breast cancer." (42) It
releases adrenaline and noradrenaline as well as
cortisol (43) to increase fat to be metabolized and
energy metabolism. They improve insulin re-
sistance at the same time, and reduce estrogen
which lowers fat storage and improve blood sugar
regulation. Along the way exercise boosts levels of
IGF-1 and growth hormone but lowers myostatin
(43).



Aging and Public Health

Exercise is confirmed to be one of the significant
factors in cancer prevention with changes on many
biological markers by the means of aerobic move-
ments. 44 This reduces pro-inflammatory cyto-
kines, like TNF-0 and IL-6; and enhances antioxi-
dant enzymes such as superoxide dismutase
( SOD ) & glutathione peroxidase ( GP, & thereby
promotes p53; this is a tumor suppressor ); (45, 46)
Yoga, being a mind-body treatment has been
shown by studies to have substantial and beneficial
effects on breast cancer patients.(47) Benefits of
yoga on breast cancer patients: reduction in stress,
improvement of emotional well-being, and physi-
cal health.

Specific yoga practices, such as breathing exercis-
es, meditation, and gentle postures, have been
shown to lower levels of the stress hormone corti-
sol, which can lead to better immune function and
a reduction in cancer-related fatigue (48, 49). Tai
Chi is a non-competitive, mind and body exercise/
meditation form that originated in China with roots
from long-term Chinese martial art; it has long
been used as a form therapy for physical and men-
tal well being particularly good at what it does are
those suffering from an incurable condition. It is a
slow practice of movements, breath and conscious-
ness which improves quality to live for the patients
(50).

A study found that the exercises of Tai Chi influ-
ence the degree of hormone in breast cancer pa-
tients. It lowers cortisol, the fight-or-flight hor-
mone (51) having slow movement and deep breath-
ing due to this Tai Chi- reduces (50). Decreasing
cortisol is associated with decreased inflammation
and immunological function, especially for patients
with cancer. (52) Tai Chi exercises can raise mela-
tonin levels, some studies have found. Melatonin
helps control sleep quality. By regulating the
body's circadian rhythms (53). Tai Chi practice
may be able to change the activeness of steroid
hormones, such as estrogens. For example, high
estrogen levels can add to an individual's chances
of developing breast cancer. Tai Chi tends to calm
hormone levels and lessens stress which in turn
balances estrogen levels and decreases breast can-
cer recurrence (51). In addition to psychological
and emotional aspects in patients as well Tai Chi
exercises increase the concentration of stress relat-
ed moderators (endorphins, dopamine.). These hor-
mones help to reduce pain perception improve

mood and decrease feeling of relaxation all indi-
rectly supporting the immune system (54). Being
one of largest internal organ in the body and defi-
nitely the most important one within the upper
right abdomen base under the rib cage is the liver.
It carries out various useful functions to stay the
health of the body. Metabolism and detoxification
are among the liver's most important functions; it
also stores numerous nutrients and produces chem-
icals needed for digestion right down to many other
important body processes (55). Liver cancer (also
known as hepatocellular carcinoma or HCC) is a
type of malignant liver tumor arising from the epi-
thelial cells. The most commonly diagnosed type
of liver cancer starts in the main liver cells
(hepatocytes) (56). The most common cause of liv-
er cancer is chronic liver damage that is usually
due to hepatitis B and C infections, long-term alco-
hol use and obesity, which leads to fatty liver dis-
ease as well as another condition known as cirrho-
sis (scarring), that slowly results from liver dys-
function (57). Liver cancer is more common in
men than women (58).

Aerobic exercises such as running and cycling help
improve the function of the heart and lungs and
reduce the risk of cardiovascular diseases. These
exercises increase blood flow and supply oxygen
and nutrients to the cells, which improves liver
function and reduces the risk of liver diseases (59)
and decrease the chance of a liver disease. Fat
burned and Weight Loss The exercises are also fat
dissipating. Having too much body fat and obesity
is one of the risk factors for liver disease. This is
one of the most important points for an individual
who have risk of diabetes and liver disease, be-
cause regular physical exercise can improve the
insulin sensitivity and normalize successive glu-
cose metabolism (60). The research also found that
the same subjects have equivalent improvements in
NAFLD by resistance training than aerobic exer-
cise but without equivalence of frequency and in-
tensity. In the presence of a NASH patient who has
a low CV reserve, lacks the capacity for or intoler-
ance to aerobic exercises, it may be more feasible
as well beneficial to prescribe resistance training
(61).

1-6 Cognitive decline

Dementia is a progressive mental health condition
which affects the memory, thoughts and behaviors
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Table 2: Physiological Changes in Different Organ Systems with Aging

Organ/System Structural/Functional Risk Factors Clinical Implications
Changes

Cardiovascular | Arterial stiffening; reduced DNA damage; Increased risk of heart
heart performance hypertension diseases

Renal Nephrosclerosis; decreased Aging; hypertension | Chronic kidney disease;
glomerular filtration rate reduced kidney function

Neurological Aging; hormonal Alzheimer’s disease;

changes dementia

Musculoskeletal | Sarcopenia; loss of bone mineral | Physical inactivity; | Higher risk of fractures
density hormonal changes and osteoporosis

Digestive Altered gut microbiota Diet; decreased gut | Metabolic disorders;
composition motility gastrointestinal diseases

and interferes with normal function of day-to-day
life. It is a group of disorders characterized as de-
mentia by Alzheimer’s, vascular dementia and the
Lewy body variant with a different biologic under-
pinning but localized impairments in reasoning,
confusion and disorientation as well mood and per-
sonality change (62). The illness persistently caus-
es expressive, impaired command and daily living
problems. Dementia as the disease progresses be-
comes a great burden to patients and relatives,
hence the need for comprehensive management
strategies regarding quality of life and health (63).
Alzheimer disease is the leading cause of dementia.
These deposits consist of protein molecules called
beta-amyloid and tau in the brain. These deposits
injure nerve cells, as well cause an inflammatory
response in the brain leading to cognitive deteriora-
tion and memory decline chronically (64). Beta-
amyloid (AP) a well-known peptide involved in
pathogenesis and disease progression in Alzhei-
mer's disease, when beta-amyloid peptides accu-
mulate in the brain, these plaques disrupt cellular
communications. This disruption can lead to a
chain of neuropathological events, including: In-
flammation, Neuronal Damage and Disruption of
Signaling: The accumulation of beta-amyloid can
interfere with signaling pathways in the brain, con-
tributing to a decrease in cognitive abilities and
memory (65). Amyloid beta is also proposed to
serve as a potential biomarker for predicting sus-
ceptibility to develop AD or dementia (66).

Women account for approximately two-thirds of
Alzheimer's cases. This huge gender gap is caused
by a multitude of biological and hormonal influ-

ences. The chief reason is that women live longer
than men and through it the continual consequence
is as followed weight of age associated condition
for dense brain degeneration like Alzheimer’s (67,
68). The second pivotal driver is the fast drop in
estrogen levels following menopause. Estrogen
protects the nerve from damage, and a lack may
leave the female brain more vulnerable to develop-
ing Alzheimer-type changes. Moreover, women
have two X chromosomes and this further con-
founds differential gene expression related to genes
implicated in Alzheimer's disease including its
pathological mechanisms (69). Recent evidence
indicates that the differential incidence and severity
of Alzheimer's disease between men and women
can be partially explained by genetic and epigenet-
ic modifications on the X-chromosome (70).

Genetically, the APOE &4 gene, a major risk factor
for Alzheimer's, impacts women more. The gene is
associated with greater accumulation of amyloid
plaques and neuroinflammation in women com-
pared to men (71). It has now been disclosed that
the quantification of amyloid beta in the blood can
provide useful insight into the risk of the develop-
ment of Alzheimer's disease. (72). Research has
shown that aerobic exercise, such as cycling and
walking at a fast pace, when performed for at least
150 minutes a week, can increase blood flow to the
brain. The increased blood flow leads to improved
cognitive function by increasing the size of the hip-
pocampus, part of the brain that is crucial for
memory and which decreases in individuals with
Alzheimer's disease. In addition, aerobic exercise
can also help with memory and cognitive function
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by reducing neuroinflammation and increasing
vascular compliance (73).

1-7 Microbiome Components and Their Func-
tions in the Gut

The guts of humans are populated by millions of
microorganisms, that are much essential, especial-
ly bacteria (74) Four major types of bacteria are
known to exist in a healthy person: Firmicutes;
Bacteroidetes; Actinobacteria and Proteobacteria
(75). The types of microorganisms in the gut can
be altered by diseases. For example, the relative
abundance of Firmicutes and Clostridia bacteria
decreased significantly in type 2 diabetic patients.
Conversely, however more Bacteroidetes and few-
er Firmicutes are associated with an increased ratio
between Bacteroidetes to Firmicutes, as well as
both Bacteroidetes- Prevotella and (more positive-
ly) Betaproteobacteria (76). Recent research indi-
cates that the fat composition in athletes differs
from that in individuals with obesity. Notably,
there is a decreased abundance of Bacteroidetes
and certain subgroups of bacterial species in those
who are obese. (70), while Firmicutes and their
subgroups, in particular, increase (71) Conversely,
these amounts are reversed for athletes. Also, mus-
cle mass positively associated with Bacteroidetes
decreases; that is, as a person has more muscle
mass and lean body mass, there is a tendency for
this type bacteria-to be reduced in the gut (77). Re-
search conducted in Iran, China, and Ukraine indi-
cates that the Firmicutes to Bacteroides (F/B) ratio
is generally higher in obese individuals. This ratio
is considered one of the indicators of microbial
changes in obese individuals, and its increase may

reflect an imbalance in the composition of the gut
microbiota associated with obesity (78—80).

1-8 The impact of gut microbiomes on the brain
and cognitive function.

Gut microbiome is a diverse microbial ecosystem
consisting of bacteria, funguses and viruses that
live within your digestive system as a part of the
human gastrointestinal tract. This metabolic eco-
system is not only key to the digestive process, but
has a lot of importance on human health including
but not limited to neurobiology, brain health, and
cognitive functions. The gut-brain crosstalk is me-
diated through gut-brain axis that includes neural,
hormonal, and immune pathways (81). Research
and exploration of gut biomarkers are important as
research has revealed meaningful relationships
among changes in gut biomarkers toward diseases
with numerous cancer types, cognitive abnormali-
ties and neurodegenerative disorders, as well as
cerebrovascular diseases [82]. Dysbiosis (Gut mi-
crobiota imbalance) caused major damage on the
gut barrier function and also to autoimmune dis-
eases, allergies. These alterations can be extremely
dangerous, as it may interfere on the secretory ac-
tion of immunoglobulin-A and number of lympho-
cytes (83). Blood-brain barrier is in CNS and is a
semi-permeable barrier aimed to protect the brain
from harmful substances and pathogens It mainly
features established endothelial cells interconnect-
ed by tight junctions and allows them to modulate
and selective confine the entry into the brain of
multiple substances (84).

Table 3: Impact of Exercise and Lifestyle Interventions on Aging

Type of Activity Effects on Specific Recommended Scientific Evidence
Systems Duration/Intensity
Aerobics (e.g., Improves cardiovascular | At least 150 minutes per Enhances heart health
walking, cycling) function; increases week and cognitive function
hippocampal volume
Resistance Prevents bone density 2-3 sessions per week Increases bone mineral
Training (e.g., loss; enhances muscle with moderate to heavy density
weightlifting) strength loads
Mind-Body Reduce stress; improves | 2—3 sessions per week Positive impact on
(Yoga/Tai Chi) balance and flexibility mental health and
symptom management
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1-9 The impact of nutrition on gut microbiomes

Recent research has shown that diet is a crucial de-
terminant of gut microbiota diversity and composi-
tion. On the other hand, researchers firmly believe
that changes in gut microbiota have a direct impact
on the brain (85). Through having knowledge
about dietary principles and adhering to a healthy
and well-balanced nutrition, unique to the physical
and psychological characteristics of every person,
e.g., dietary fiber, essential amino acids, and short-
chain fatty acids, neurodegenerative disease and
systemic inflammation can be well prevented,
thereby maintaining brain health. Adhering to such
principles may provide substantial improvement to
cognitive functions as well as to prevention from
associated mental illnesses (86).

1-10 depression

depression is an emotional condition that most
commonly comes with sadness and can lead to loss
of sleep, appetite, and even sex drive. Depression
can lead to people losing interest and motivation to
take part in activities of everyday life. Research
has confirmed depression as one of the leading
global emotional conditions (87). There is evidence
to show that depression is not caused by one single
factor; instead, it is the outcome of a combination
of interrelated phenomena, viz., biological
(including genetics and physical health), social,
and psychological factors, which are intricately
related and compounded to affect mental well-
being, thus causing depression (88). The structure
of the gut microbiome can impact depression sig-
nificantly. Evidence suggests that the addition of
probiotic bacteria such as Lactobacillus and

Bifidobacterium in the gut can help produce sero-
tonin. Serotonin is also one of the most important
neurotransmitters of the brain and is very promi-
nent in mood, which makes individuals happy and
satisfied. (89) In addition to this, serotonin and
melatonin are also hormones and are very signifi-
cant in sleeping. Furthermore, serotonin is involved
in processes of learning and memory (90). Several
antidepressant drugs, more specifically selective
serotonin reuptake inhibitors (SSRIs), act by serv-
ing to increase the amount of serotonin in the brain.
These medications combat depression by regulat-
ing the serotonin levels and alleviating the symp-
toms of such a condition (91). Swimming, cycling,
running, yoga, which are all types of aerobic exer-
cise, can have a beneficial impact on gut microbio-
ta diversity, which is extremely significant for
overall gut health as well as in the production of
serotonin. Aerobic exercise was shown to increase
bacteria diversity and balance in guts, e.g., by ex-
panding protective types of bacteria like Firmicutes
(92). Increased diversity is linked with improved
gut-brain communication that is able to influence
serotonin levels and, consequently, mood and men-
tal health. Exercise has also been postulated to re-
duce inflammation of the gut and create a more
hospitable intestinal milieu via microbiota altera-
tion brought about by exercise, affecting neuro-
transmitter manufacture like serotonin (93, 94). Tai
Chi exercises were found to greatly reduce anxiety
and stress symptoms in depressed adults. They also
suggest that Tai Chi practice results in lower sali-
vary cortisol and, hence, lower activity of the hy-
pothalamus-pituitary-adrenal (HPA) axis, which
reduces stress and anxiety (95).

Table 4: Prevalence of Age-Related Diseases by Age and Gender

Disease Age Group Gender Differences Prevalence Rates
Prostate Disease Men: 40 vs. 70-80 years | Significantly higher | 5-10% at age 40; up to 80% at
(BPH/PCa) in older men age 70-80
Alzheimer’s Primarily >65 years Higher incidence in | Two-thirds of cases occur in
Disease women women
Chronic Kidney Older adults Faster GFR decline | Example: 45.66 per 100,000
Disease in men in Saudi Arabia
Osteoporosis Postmenopausal women | Much higher in Over 200 million women

women affected globally
Breast Cancer Middle-aged to elderly Predominantly Over 2.3 million new cases
women affects women reported in 2020
Parkinson’s Older adults (with young | Higher incidence in | Approximately 25% of cases
Disease onset <65 cases) men occur in individuals under 65




Aging and Public Health

1-11 Conclusion

Finally, this review observes that aging is a multi-
factorial process activated by the concerted action
of molecular damage, cellular malfunction, and
systemic decline. The interaction of genetic, hor-
monal, and environmental determinants results in
the onset of age-related chronic diseases cardiovas-
cular disease, renal insufficiency, osteoporosis,
cancer, and neurodegenerative disorders posing
severe public health issues in the setting of an in-
creasing elderly population. The data presented
clearly demonstrate that some life style modifica-
tions, most significantly habitual aerobic and re-
sistance training, are capable of countering several
adverse consequences of senescence. Further stud-
ies will need to be aimed at further elucidating the
specific cellular mechanisms of senescence, inves-
tigating the interacting processes of aging, and de-
veloping evidence-based interventions for not only
lengthening life but also improving significantly
the quality of life in elderly individuals.
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