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1 Introduction
Human  anatomy  forms  the  foundation  for  understanding  the  care  of  elderly
people.  Without  a  solid  knowledge  of  the  body's  structure,  precise  care  and
effective assistance are hardly possible. The body consists of various systems
that interact to form a complex organism. Each system has specific functions
and is coordinated with the others.
Bones  and  muscles  make  up  the  skeletal  system.  This  gives  the  body
structure  and  allows  movement.  Musculature  is  essential  for  mobility  and
physical strength. Joints act as connections between bones and allow freedom
of movement.
The cardiovascular system includes the heart and blood vessels. It transports
nutrients  and  oxygen  to  the  cells.  The  heart  continuously  pumps  blood  to
supply the body and remove waste products.
The digestive system processes ingested food. It breaks it down into nutrients
that the body can absorb. The intestines play a central role in the absorption
of nutrients and the elimination of waste products.
The  respiratory  system  consists  of  the  lungs  and  airways.  It  ensures  gas
exchange  by  taking  in  oxygen  and  removing  carbon  dioxide.  Smooth
breathing is essential for the body's energy supply.
The nervous system controls all bodily functions. It consists of the brain, spinal
cord,  and  nerves.  This  system  processes  information  and  coordinates  bodily
reactions. It is responsible for movement, perception, and consciousness.
The  immune  system  protects  the  body  from  pathogens.  It  detects  and
combats  invading  microorganisms.  A  functioning  immune  defense  is
particularly important for older people, who are more susceptible to infections.
Each  of  these  systems  is  complex  and  dependent  on  the  others.  A  basic
understanding of these anatomical and functional interrelationships is crucial
for  nursing  work.  This  way,  the  individual  needs  of  elderly  people  can  be
specifically addressed.

4      Introduction
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2 Fundamentals of Anatomy and
Physiology
2.1 Definitions: What is Anatomy, What is
Physiology?
Anatomy  is  the  study  of  the  structure  of  the  human  body.  It  examines  the
structure of  organs,  tissues,  and cells.  The goal  of  anatomy is  to understand
the  position  and  relationship  of  individual  body  parts  to  one  another.  This
includes both macroscopic  anatomy,  which deals  with  visible  structures,  and
microscopic anatomy, which examines finer details like cells and tissues.
Physiology,  on the other hand,  is  the science of  the functions of  the body.  It
explores how organs and systems work and interact with each other to sustain
life.  Physiology  explains  how  biological  processes  such  as  respiration,
digestion,  and  circulation  occur.  It  also  deals  with  the  regulation  of  these
processes and the body's adaptation to different conditions.
Together, anatomy and physiology form the foundation for understanding the
human  body.  While  anatomy  provides  the  blueprint,  physiology  explains  the
function of this blueprint. Both disciplines are inextricably linked and essential
for medical practice and care. A solid knowledge in both areas is necessary to
understand the needs and health challenges of aging and to ensure adequate
care.

2.2 Introduction to Medical Terminology
Medical Terminology
Medical  terminology  facilitates  communication  in  healthcare.  It  consists  of
standardized  terms  that  are  particularly  used  in  medicine  and  nursing.
Understanding  medical  language  is  essential  for  conveying  information
accurately and understanding it correctly.
Medical  terms  are  usually  composed  of  word  roots,  prefixes,  and  suffixes.
These often originate from Latin or Greek. The word root denotes the central
element of a term, while prefixes are added at the beginning and suffixes at
the end to modify the meaning.
Examples:
-  The word root  "cardio"  refers to the heart.  With the prefix  "peri-"  (around),
"pericardium" becomes the sac around the heart.
-  The  suffix  "-itis"  indicates  inflammation.  Appendicitis  refers  to  the
inflammation of the appendix.

Fundamentals of Anatomy and Physiology      5
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Anatomical  positional  terms  facilitate  the  description  of  positions  and
directions in the body:
- "Anterior" means located in the front, "posterior" in the back.
- "Superior" denotes upwards, "inferior" downwards.
Technical terms facilitate the specification of diagnoses and treatments:
- Arteriosclerosis describes the hardening of arteries.
- Hemoglobin is the protein in red blood cells that transports oxygen.
Commonly used abbreviations should be familiar:
- "RR" stands for blood pressure (Riva-Rocci method)
- "ECG" for electrocardiogram.
Understanding  and  correct  use  of  medical  terminology  are  essential  for
effective  work  in  the  healthcare  sector.  Familiarity  with  these  terms enables
better nursing practices and optimizes the exchange of information within the
medical team.

2.3 Cell Biology: Structure and Function of the Cell
Cells  are  the  basic  building  blocks  of  life.  They  are  the  smallest  functional
units  of  the  body  and  have  various  structures  that  perform specific  tasks.  A
typical human cell consists of the nucleus, cytoplasm, and cell membrane.
The nucleus controls all cell activities. It contains genetic material in the form
of DNA, organized into chromosomes. The DNA carries genetic information for
protein synthesis and cell division.
The cytoplasm is the fluid content of the cell between the nucleus and the
cell membrane. It contains numerous organelles, cellular "organs," that
perform specific functions:
- Mitochondria: Powerhouses of the cell, convert nutrients into energy (ATP).
- Ribosomes: Sites of protein synthesis, translate genetic information into
proteins.
- Endoplasmic Reticulum (ER): Network of membranes, synthesis of
proteins (rough ER) and lipids (smooth ER).
- Golgi Apparatus: Processes, sorts, and packages molecules for secretion or
for use within the cell.
- Lysosomes: Digestive organelles, break down waste products and old cell
components.
The cell membrane surrounds the cell and regulates the exchange of
substances with the environment. It consists of a double layer of
phospholipids with embedded proteins that control the membrane's
permeability. Selective permeability allows the cell to maintain internal
balance and respond to environmental influences.

6      Fundamentals of Anatomy and Physiology
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Cells divide through mitosis to ensure the growth, repair, and maintenance of
tissues. Mitosis results in two genetically identical daughter cells from a
parent cell. Cell cycle control ensures that cell division occurs only when
needed.
Cells  communicate  through  chemical  signals  that  bind  to  specific  receptors.
This interaction triggers responses that can alter cell behavior, such as in the
regulation  of  cell  growth  or  the  initiation  of  programmed  cell  death
(apoptosis).  A  balance between cell  proliferation  and cell  death  is  crucial  for
the body's health.
The  cell  is  a  dynamic  system  that  can  adapt  to  changing  conditions.
Understanding  its  structure  and  function  is  fundamental  for  the  care  and
treatment  of  older  people,  as  aging  processes  and  age-related  diseases  are
based on cellular changes.

2.4 Types of Tissue: Epithelial, Connective, Muscle,
and Nervous Tissue
Epithelial  tissue protects and covers body surfaces and internal cavities.  It  is
crucial  for  absorption,  secretion,  and  protection  against  physical  damage.
Epithelial  cells  are  tightly  connected  and  form  a  continuous  layer.  Epithelial
tissue  is  classified  by  shape  and  layering:  squamous  epithelium,  cuboidal
epithelium,  and  columnar  epithelium  with  simple  or  stratified  arrangement.
These  tissues  regulate  the  exchange  of  substances  and  protect  against
pathogens.
Connective  tissue  connects,  supports,  and  protects  body  structures.  It  is
characterized  by  its  extracellular  matrix,  consisting  of  fibers  and  ground
substance.  The  matrix  varies  depending  on  function:  collagen  fibers  provide
strength,  elastic  fibers  provide  flexibility,  while  reticular  fibers  provide
structural  support.  Types  of  connective  tissue  include  loose  (e.g.,  adipose
tissue),  dense  (e.g.,  tendons),  cartilage,  bone,  and  blood.  Adipose  tissue
stores energy, insulates, and protects organs.
Muscle  tissue  enables  movement.  It  is  differentiated  into  three  main  types:
skeletal  muscle,  smooth  muscle,  and  cardiac  muscle.  Skeletal  muscle  is
striated,  multinucleated,  and  responsible  for  voluntary  movements.  Smooth
muscle is spindle-shaped, uninucleated, and allows involuntary movements in
organs.  Cardiac  muscle  has  branched  fibers,  is  involuntary,  and  aids  in
pumping  the  heart.  Electrical  impulses  regulate  contractions  and  coordinate
movements.
Nervous  tissue  controls  body  functions  and  communication  processes.
Neurons,  the  basic  units,  transmit  electrical  impulses.  They  consist  of  a  cell
body,  dendrites,  and  an  axon.  Glial  cells  support  neurons  by  providing
protection, nutrient supply, and waste disposal. Nervous tissue is found in the
brain, spinal cord, and peripheral nerves. It enables sensory perception, motor
control,  and  complex  cognitive  functions.  Efficient  information  transfer  is
crucial for body regulation.

Fundamentals of Anatomy and Physiology      7
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These  tissue  types  interact  to  maintain  the  body's  structure  and  function.
Understanding  them  enables  targeted  care  measures  to  improve  the
well-being and health of older adults.

8      Fundamentals of Anatomy and Physiology
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3 The Musculoskeletal System
3.1 Bones and Joints
3.1.1 Structure of the Skeleton
The  human  skeleton  consists  of  approximately  206  bones  that  support,
protect,  and  enable  the  body  to  move.  The  bones  are  divided  into  different
groups: skull, spine, thorax, and extremities.
Skull: The skull protects the brain and forms the face. It consists of eight
cranial bones, including the frontal bone, parietal bone, temporal bone, and
occipital bone. The face comprises 14 bones, including the nasal bone,
zygomatic bone, and mandible.
Spine: This consists of 33 to 34 vertebrae divided into five sections: cervical
spine (7 vertebrae), thoracic spine (12 vertebrae), lumbar spine (5 vertebrae),
sacrum (5 fused vertebrae), and coccyx (4 to 5 fused vertebrae). The spine
protects the spinal cord and supports the body.
Thorax: The thorax consists of the sternum, ribs, and thoracic vertebrae. It
protects the vital organs in the thorax, such as the heart and lungs. There are
12 pairs of ribs, most of which are attached to the sternum by cartilage.
Extremities: The upper extremities include the shoulder girdle, upper arm,
forearm, carpal bones, metacarpal bones, and phalanges. The shoulder girdle
consists of the clavicle and scapula. The humerus connects the shoulder and
elbow. The forearm contains the radius and ulna. The hand consists of 27
bones.
The lower extremities include the pelvic girdle, thigh, lower leg, tarsal bones,
metatarsal bones, and toe bones. The pelvic girdle supports the weight of the
upper body and includes the hip bones, sacrum, and coccyx. The femur is the
longest bone in the body. The lower leg contains the tibia and fibula. The foot
consists of 26 bones.
All bones are connected by joints that allow movement. Joints are flexible, and
their  structure  varies  depending  on  their  function  and  location  in  the  body.
This strengthens the skeleton and enables complex movements.

3.1.2 Bone Function and Health in Old Age
The aging process affects bone structure and function. This is associated with
a natural loss of bone density and mass, known as osteoporosis. This reduces
the strength of the bones, increasing the risk of fractures.
An important aspect of bone function is the support and stability of the body.
Bones  are  mineralized  structures  that  store  calcium  and  phosphate.  These
minerals are crucial for bone health. As age increases, the body's absorption
of  calcium  decreases,  leading  to  mineral  loss  and  making  the  bones  more
brittle.

The Musculoskeletal System      9
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Bones undergo constant remodeling processes. Osteoblasts, which build bone,
and  osteoclasts,  which  break  down  old  bone  substance,  are  essential  here.
With age, the balance shifts in favor of osteoclast activity, causing bone mass
to be lost.
Joints, which connect bones, also lose functionality. The cartilage covering the
joint surfaces becomes thinner and less elastic. This can lead to osteoarthritis,
causing  pain  and  stiffness.  Joint  fluid  may  decrease,  further  restricting
movement.
Regular  exercise  and  targeted  strength  training  support  bone  metabolism.
These  activities  promote  osteoblast  activity  and  help  slow  down  the
age-related  degradation  of  bone  structure.  A  calcium-rich  diet  and  adequate
vitamin D intake are also important to maintain bone density in old age.
If  seniors  can  no  longer  be  sufficiently  mobile,  the  risk  of  osteoporosis  and
associated  fractures  increases  significantly.  Adjustments  in  the  living
environment,  such  as  non-slip  floors  and  grab  bars,  contribute  to  fall
prevention.  Early  detection  and  treatment  of  bone  changes  are  crucial  for
maintaining quality of life.

3.2 Musculature
3.2.1 Structure of Muscles
Muscles are specialized tissues that perform the mechanical work of the body.
They  are  primarily  composed  of  muscle  fibers,  connective  tissue,  blood
vessels,  and  nerves.  Muscle  fibers  are  long,  cylindrical  cells  capable  of
contraction.
There are three main types of muscle tissue: skeletal muscle, cardiac muscle,
and smooth muscle.
Skeletal muscle is attached to bones and allows for voluntary movements. It
consists of long, multinucleated fibers with a striped or striated appearance.
These muscles are under voluntary control via the central nervous system.
They are each surrounded by connective tissue, the epimysium. Within the
muscle are bundles of muscle fibers enveloped by the perimysium. Each
individual muscle fiber is wrapped in endomysium.
Cardiac muscle is a special type of muscle found only in the heart. This
muscle type is also striated, but it consists of mononucleated cells connected
by intercalated discs, which allow for synchronized contraction. These muscles
function autonomously through the heart's conduction system and cannot be
voluntarily controlled.
Smooth muscle is found in the walls of hollow organs, such as the stomach,
intestines, and blood vessels. Its appearance is non-striated. It consists of
spindle-shaped, mononucleated cells. Smooth muscles work slowly and
involuntarily, regulated by the autonomic nervous system and hormones.

10      The Musculoskeletal System
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