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Abstract

This article examines the major anatomical and physiological changes that occur in the
human organism during ageing. The study is based on a narrative review of scientific and health-
related literature concerning structural and functional changes in the cardiovascular, respiratory,
musculoskeletal, nervous, endocrine, and renal systems. The reviewed evidence shows that
ageing is a natural and progressive biological process characterized by reduced structural
integrity, lower functional reserve, and diminished adaptive capacity. These changes do not
always indicate disease, but they may increase vulnerability to chronic illness, frailty, reduced
mobility, and loss of independence in older adults. The analysis also indicates that anatomical
and physiological changes are closely interconnected. Structural alterations in tissues and organs
are usually accompanied by functional modifications, such as reduced cardiovascular efficiency,
lower respiratory capacity, loss of muscle strength, slower neurological responses, and weaker
homeostatic regulation. At the same time, the rate and severity of these changes vary among
individuals depending on physical activity, nutrition, chronic disease burden, healthcare access,
and environmental conditions. Therefore, understanding age-related biological changes is
essential for promoting healthy ageing, maintaining functional ability, and improving quality of
life in older age.
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Introduction

Age-related anatomical and physiological changes are natural and continuous processes that
affect all organs and systems of the human body. These changes reflect the gradual decline of
structural integrity and functional reserve over time, influencing how the body maintains
homeostasis, responds to stress, and adapts to internal and external conditions. In contemporary
biomedical science, population ageing has made this topic especially important, because the
number of older adults worldwide continues to increase, placing greater attention on the
biological foundations of healthy ageing and age-related functional decline. [1], [2] One of the
key characteristics of ageing is that anatomical and physiological changes do not occur
uniformly across all body systems. With age, the cardiovascular system may show reduced
vascular elasticity and diminished cardiac reserve; the respiratory system may demonstrate lower
lung elasticity and reduced ventilatory efficiency; the musculoskeletal system may undergo loss
of bone density and muscle mass; and the nervous system may experience gradual changes in
neuronal signaling, reflexes, and cognitive processing speed. These changes are not necessarily
pathological in themselves, but they can reduce the organism’s adaptive capacity and increase
vulnerability to disease. [1], [3]
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Another important feature of age-related change is the close connection between anatomy
and physiology. Structural alterations in tissues, organs, and body composition are usually
accompanied by functional modifications. For example, age-related reduction in skeletal muscle
mass is linked with decreased strength and mobility, while vascular stiffening is associated with
altered hemodynamics and increased cardiovascular risk. Thus, ageing should be understood as
an integrated biological process in which anatomical remodeling and physiological adaptation
occur simultaneously and influence one another. [3], [4] The relevance of studying these
changes has increased because healthy ageing is now viewed not only as longevity, but also as
the preservation of functional ability and quality of life. The World Health Organization
emphasizes that healthy ageing depends on the ability of older people to maintain capacities that
allow them to meet basic needs, learn, make decisions, remain mobile, build relationships, and
contribute to society. For this reason, understanding age-related anatomical and physiological
changes is essential for preventive medicine, clinical assessment, rehabilitation, and the
development of strategies aimed at maintaining independence in older age. [2], [5]

At the same time, age-related biological changes are influenced by multiple factors,
including genetics, nutrition, physical activity, environment, chronic disease burden, and access
to healthcare. This means that the rate and severity of anatomical and physiological ageing may
vary considerably among individuals. Therefore, modern research increasingly focuses not only
on describing normal biological ageing, but also on identifying mechanisms that distinguish
healthy ageing from accelerated or pathological ageing. [2] Therefore, this article examines the
age-related anatomical and physiological changes in the human organism and discusses their
significance for health, body function, and adaptation. The aim of the article is to analyze the
main structural and functional changes associated with ageing and to present them within an
IMRAD-based academic framework.

Methods

This article was prepared as a narrative literature review focusing on age-related anatomical
and physiological changes in the human organism. The purpose of the study was to identify,
organize, and interpret major scientific findings related to structural and functional changes that
occur during ageing in different body systems. A narrative review design was selected because it
allows the integration of evidence from anatomy, physiology, gerontology, and public health into
a single analytical framework.

The literature considered in this article included review papers, scientific reports, and
international health documents addressing the biological processes of ageing, healthy ageing, and
the decline of functional capacity in older adults. Priority was given to sources discussing age-
related changes in the cardiovascular, respiratory, musculoskeletal, nervous, and endocrine
systems, as well as materials explaining the relationship between anatomical alterations and
physiological adaptation.

The collected materials were analyzed using a thematic approach. First, the sources were
grouped according to body systems and the type of age-related changes described in each system.
Second, the data were interpreted in relation to two main dimensions: anatomical changes, such
as structural degeneration, tissue atrophy, and altered body composition; and physiological
changes, such as reduced organ efficiency, impaired homeostasis, and decreased adaptive reserve.
This made it possible to examine how structural and functional ageing interact within the
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organism. In addition, the review considered the broader concept of healthy ageing, emphasizing
that chronological ageing does not affect all individuals in the same way. Therefore, the analysis
also took into account factors that influence the rate and severity of biological ageing, including
physical activity, nutrition, chronic disease burden, environmental conditions, and access to
healthcare. This approach helped connect age-related biological change with clinical and public
health relevance.

Thus, the Methods section of this article is based on the structured review and interpretation
of existing scientific literature rather than on direct experimental or clinical data collection. This
methodological approach is appropriate for an IMRAD-style theoretical article because it
provides a clear scientific basis for discussing the main anatomical and physiological changes
associated with ageing and their significance for human health.

Results

The reviewed literature showed that age-related anatomical and physiological changes affect
all major body systems, although the degree and speed of change vary among individuals. The
general pattern observed across the sources was a gradual reduction in structural integrity,
functional reserve, and adaptive capacity. These changes do not necessarily indicate disease, but
they increase susceptibility to chronic conditions, reduce resilience to stress, and influence
overall functional ability in older adults. The findings also confirm that healthy ageing depends
not only on chronological age, but on how well body systems preserve function over time. [1]
One major result of the review is that the cardiovascular and respiratory systems show clear age-
related decline in both structure and function. In the cardiovascular system, arterial walls become
stiffer, vascular elasticity decreases, and cardiac reserve is reduced, which makes the heart less
efficient under physical stress. In the respiratory system, lung tissue gradually loses elasticity,
chest wall compliance declines, and gas exchange efficiency may decrease. Together, these
changes contribute to lower exercise tolerance and reduced physiological reserve in older age. [3]

Another important result is that the musculoskeletal system undergoes substantial
anatomical and physiological modification with ageing. Bone density tends to decline, skeletal
muscle mass is reduced, and joint flexibility often becomes more limited. These changes are
associated with sarcopenia, osteopenia or osteoporosis, reduced balance, and decreased mobility.
As a result, older adults become more vulnerable to falls, fractures, and loss of independence.
The evidence indicates that musculoskeletal ageing is one of the most visible and functionally
important components of biological ageing.[6] The review also showed that the nervous system
is affected by age-related changes, although these changes are often gradual and variable.
Structural and functional ageing in the brain and peripheral nerves may include slower nerve
conduction, reduced reflex speed, and changes in memory, attention, and processing speed.
These changes do not always lead to severe impairment, but they may influence reaction time,
coordination, and cognitive flexibility. The literature emphasizes that normal ageing differs from
neurodegenerative disease, yet even normal age-related neurological change can reduce
functional adaptability. [3]

In addition, the findings suggest that the endocrine, renal, and immune systems also
experience age-related changes that influence homeostasis. Hormonal regulation may become
less stable, kidney function gradually declines, and immune responsiveness may weaken with
age. These changes can affect metabolism, fluid balance, response to infection, and recovery



JOURNALOF
MULTIDISCIPLINARY

SCIENCES AND INNOVATIONS
ISSN NUMBER: 2751-4390

IMPACT FACTOR: 9,08

https://ijmri.de/index.php/jmsi COMPANY: GERMAN INTERNATIONAL JOURNALS

201

from illness. Therefore, the ageing organism shows not only visible structural changes, but also
complex internal physiological adjustments that influence overall health and vulnerability.[6]

Table 1. Major age-related anatomical changes in body systems

Body system Main anatomical changes Functional significance

Cardiovascular
system

Arterial stiffening, vascular wall
thickening, myocardial structural
remodeling

Reduced circulatory adaptability
and increased cardiovascular strain

Respiratory system Loss of lung elasticity, reduced chest
wall flexibility

Lower ventilatory efficiency and
reduced respiratory reserve

Musculoskeletal
system

Decreased bone density, reduced
muscle mass, joint degeneration

Reduced strength, mobility, and
skeletal stability

Nervous system Brain volume reduction in some
regions, neuronal and synaptic changes

Slower neurological responses and
reduced adaptability

Renal/endocrine
systems

Structural nephron loss, glandular
changes, altered body composition

Reduced regulatory stability and
metabolic adjustment

Table 2. Major age-related physiological changes in body systems

Body system Main physiological changes Possible health impact

Cardiovascular
system

Reduced cardiac reserve, altered
hemodynamic response

Lower exercise tolerance, greater
cardiovascular risk

Respiratory system Reduced gas exchange efficiency,
weaker ventilatory response

Increased fatigue and lower
tolerance to respiratory stress

Musculoskeletal
system

Decline in muscle strength, slower
recovery, impaired balance

Greater fall risk and reduced
independence

Nervous system Slower reflexes, reduced processing
speed, altered sensory response

Delayed reaction, coordination
difficulties, cognitive slowing

Renal/endocrine
systems

Lower filtration efficiency, altered
hormonal regulation, weaker immune
response

Impaired homeostasis, slower
recovery, greater disease
vulnerability

Overall, the results confirm that ageing is a multidimensional biological process involving
both anatomical remodeling and physiological decline. The most consistent finding across the
reviewed sources is that age-related changes reduce functional reserve rather than immediately
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causing disease. However, these changes create conditions in which illness, frailty, and disability
become more likely, especially when combined with sedentary lifestyle, poor nutrition, and
chronic disease burden. This supports the view that understanding normal age-related change is
essential for promoting healthy ageing and preserving functional ability.

Discussion

The findings of this review indicate that age-related anatomical and physiological changes
should be understood as a complex and interconnected biological process rather than as isolated
alterations in single organs. The reviewed evidence shows that ageing affects multiple body
systems simultaneously, gradually reducing structural integrity, functional reserve, and the
organism’s capacity to maintain homeostasis. This supports the modern view that ageing is not
simply the passage of time, but a multidimensional process that influences overall health,
resilience, and quality of life. [1]

One of the most important implications of the results is that anatomical and physiological
changes occur together and reinforce one another. For example, reduced muscle mass is closely
associated with decreased strength and mobility, while arterial stiffening contributes to altered
cardiovascular function and higher circulatory strain. In the same way, changes in lung structure
are accompanied by reduced respiratory efficiency, and nervous system ageing is reflected in
slower reflexes and reduced processing speed. These findings confirm that ageing should be
studied through an integrated anatomical-functional perspective rather than through isolated
structural description alone. [3], [4]. The discussion also shows that many of the observed
changes are part of normal biological ageing and do not automatically indicate pathology.
However, even normal age-related decline can lower the organism’s adaptive capacity and make
older adults more vulnerable to chronic disease, frailty, fatigue, reduced independence, and
slower recovery after illness. In this sense, normal ageing creates a biological background that
may increase the impact of disease processes if preventive and supportive measures are not taken
in time. This distinction between physiological ageing and pathological ageing is especially
important in medical and health sciences. [1], [3]

Another significant point is that the ageing process is highly variable among individuals.
The reviewed sources emphasize that the rate and severity of anatomical and physiological
change are influenced by nutrition, physical activity, chronic disease burden, environmental
conditions, and access to healthcare. This means that ageing is not uniform, and functional
decline may be delayed or reduced when healthy lifestyle factors and preventive healthcare are
present. Therefore, the concept of healthy ageing is closely linked to preserving function rather
than merely prolonging life. [1] The findings further suggest that the musculoskeletal,
cardiovascular, respiratory, nervous, endocrine, and renal systems should not be considered
separately in the clinical assessment of ageing. A decline in one system may intensify changes in
another. For instance, reduced cardiovascular efficiency may worsen physical endurance, which
in turn can accelerate muscle loss and reduce mobility. Likewise, hormonal and renal changes
may affect metabolism, fluid balance, and recovery capacity. This systemic interaction explains
why ageing often presents as a broad reduction in overall functional reserve rather than a single
isolated dysfunction. [3], [5]

At the same time, the review has some limitations. Because this article is based on narrative
analysis rather than direct experimental or clinical observation, the conclusions depend on the
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scope and interpretation of the reviewed literature. In addition, age-related changes differ across
populations and individuals, so the general patterns described in the article may not apply
equally in every case. Nevertheless, the consistency of findings across major health and review
sources strengthens the conclusion that age-related anatomical and physiological changes are
central to understanding healthy ageing and functional decline. [1] Overall, this discussion
confirms that ageing involves progressive structural and functional changes across the whole
organism, with important implications for medicine, rehabilitation, gerontology, and public
health. Understanding these changes is essential for distinguishing normal ageing from disease,
promoting functional ability, and designing preventive strategies that support independence and
wellbeing in later life. For this reason, the study of age-related anatomical and physiological
changes remains a fundamental area of biomedical science. [3]

Conclusion

In conclusion, age-related anatomical and physiological changes are natural, progressive,
and interconnected processes that affect all major systems of the human organism. The reviewed
literature shows that ageing is characterized by gradual structural remodeling, reduced functional
reserve, and a lower capacity to maintain homeostasis. These changes are observed in the
cardiovascular, respiratory, musculoskeletal, nervous, endocrine, and renal systems, and together
they influence mobility, adaptation, resistance to stress, and overall health status. The findings
also indicate that normal ageing should be distinguished from pathological ageing. Although
many anatomical and physiological changes are part of the natural ageing process, they may
increase vulnerability to chronic disease, frailty, reduced independence, and slower recovery if
protective factors are absent. Therefore, understanding the mechanisms of age-related change is
essential for clinical assessment, disease prevention, rehabilitation, and the promotion of healthy
ageing. [6] In addition, the article confirms that ageing does not affect all individuals equally.
The rate and severity of biological ageing depend on multiple factors, including physical activity,
nutrition, chronic disease burden, healthcare access, and general lifestyle conditions. This means
that functional decline can be delayed or reduced when supportive health and environmental
conditions are present. For this reason, the study of age-related anatomical and physiological
changes is important not only for understanding the biology of ageing, but also for developing
strategies that preserve functional ability and improve quality of life in older adults. [5]
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