
Biological Changes in Human 
Aging

Integumentary, Cardiac, Respiratory

Gary Poindexter, BS, Paramedic, RN
Wesley Healthcare

gary.poindexter@wesleymc.com



Objectives

• To demonstrate knowledge of demographic 
information pertaining to the elderly

• Describe age related changes in each body 
system presented

• Largemouth vs. Smallmouth
• Utilize this information in your personal and 

professional lives. 



Contents

• Statistics of aging

• Trauma Triad of Death

• Body systems and aging
– Integumentary, Circulatory, Respiratory



Aging Statistics

• Current stats based off of 2010 census
– Next census in 2020

• National Projections
– 2012: age 65+ was 43.1 million
– 2050 projections are 83.7 million
– Darn Baby Boomers!!

• They began turning 65 in 2011
• By 2050, the surviving boomers will be over age 85



Aging Statistics

• U.S Population (all ages)
– 2012: 314 million
– 2050: 400 million
– 27% increase

• 2030
– More than 20% >65
– Compared to 13% in 2010 and 9.8% 1970





Aging Statistics

• What is the driver of trends in the older 
population?
– Fertility or Mortality??

• Past fertility rates were the main driver 
influencing the size

• Mortality will influence the pace at which the 
population declines at older ages
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Trauma Triad of Death



Integumentary System

• Functions as a barrier
– Microorganisms
– Chemicals
– Water
– Light 
– Trauma

• Provides information
• Temperature regulation

Presenter
Presentation Notes
Microorganisms: bacteria and virus
Chemicals: internal and external. Chemicals need to be kept within the body and not allowed to dissipate into the external environment
Water: internal/external movement must be restricted—cells required to keep shape, size and activities
Light: essential to survival. Needed to provide body with Vit D. Barrier to suns radiation
Trauma: Keeps cells from being damaged
Provides information: about conditions in and around body. Helps to supply information about factors that may alter internal conditions
Temp regulation: essential for chemical reactions.




Integumentary System

• Epidermis—outermost layer

• Dermis—middle layer

• Subcutaneous—inner layer



Integumentary System

• Age related changes in the Epidermis
– Overall thickness changes very little
– Uneven in different parts
– Increase in the spacing between cells and 

decrease in the strength of attachment
– Decrease in the rate of replacement

• Decreases speed of wound healing
• Increase risk of infection

Presenter
Presentation Notes
Greatest importance is the fact that the epidermis in protected areas (covered by clothes), becomes only slightly thinner



Integumentary System

• Age related changes in the Epidermis
– Hair

• Decreased amount of follicles 
• Decreased amount of reproduction
• All hair is thinner
• Why is this important??

– Nails
• Protect the fingers and toes from traumatic injuries
• Growth and structural weakening make them 

susceptible to injury and infection 

Presenter
Presentation Notes
Widespread reductions in the contributions hair makes to touch perception
Traumatic injuries: crush, cuts, scrapes
Nails: feet or toe infection—which is worse?? Toes, because they are hidden away and harder to see/take care of



Integumentary System

• Age related changes in the Dermis
– Decrease collagen

• Skin less able to stretch
– Elastin fibers

• Do not alter stretching capability; but tendency to 
return to normal shape

– Blood vessels
• Dermal vessels decrease = decrease blood flow
• Reduction of blood flow is the main reason for age 

related decline in skin structures

Presenter
Presentation Notes
Decreased vessels: reduction in nutrient delivery, temperature regulation (release heat and slow heat loss), medication absorption



Integumentary System

• Age related changes in the Dermis
– Sweat glands

• Decrease dramatically resulting in reduced perspiration 
rate

– Nerves: Sensory and Motor
• Little change in number or structure attached to hair 

follicles
• Decreased number and poor structure of nerves not 

attached

Presenter
Presentation Notes
Decreased number and structure not attached: this includes pressure receptors
Sensory and Motor nerves: due to decreased hair, decreased numbers of motor and sensory nerves outside of the hair, and decreased function of pressure receptors; These decrements reduce the ability of the skin to inform the body about conditions around it. The person is then less able to respond to negative or dangerous stimuli as well as positive, pleasurable stimuli.




Integumentary System

• Age related changes in the Subcutaneous layer
– No applicable information
– Decrease in fatty tissue may result in alterations in 

thermoregulation
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Circulatory System

• Main functions of circulatory system

– Transportation, defense, temperature control, 
acid/base balance

Presenter
Presentation Notes
Transportation of oxygen, nutrients etc.
Defense with help of lymphatic system, WBC’s etc
Temperature control thru dermal vessels (as discussed in previous slides; integumentary); transports heat to smaller structures that cannot heat itself (muscles produce heat, blood transport that heat to other sites
Acid/Base balance: negative feedback systems help to maintain acid/base balance; most cellular activity results in the formation of acids. Certain protein molecules and minerals in blood plasma and RBC’s (buffers) act as a reservoir for acids; When bases become abundant, some of this stored acid is released preserving the balance. The circulatory system has a limited capacity for this and when it becomes too excessive, therefore the body utilizes the respiratory and urinary systems as well.



Circulatory System

• Age related changes of the Circulatory System
– Very adaptable

• Most detrimental changes in the heart are 
overshadowed by compensatory changes

• Increased usage and production of norepi as we age

– Declining efficiency of the heart
• Stiffer, thickened and dilated
• Leads to increased myocardial O2 consumption during 

exercise

Presenter
Presentation Notes
Very adaptable: For example, the heart compensates for an age related decrease in maximum heart rate by increasing the amount it pumps per beat.
Declining heart: Heart requires more O2 to pump same amount of blood as a younger adult. However this is not important in an older adult as long as the coronary arteries are normal.
However, most older adults do not have normal coronary arteries, so increased demand for O2 can become serious and lead to a heart attack.
While age related changes occur to the heart, in the older adult, its ability to adjust the pumping of blood to supply the body remain virtually unchanged.



Circulatory System

• Age related changes of the Circulatory System
– Arteries

• Decline in the ability of the endothelium to regulate 
blood vessels and blood pressure

– Middle layers
• Most age related changes occur here
• Thickening and stiffening occur as we age
• Creates problems with systolic pressures
• Creates problems with temperature regulation

Presenter
Presentation Notes
Arteries: The endothelium secretes several signaling materials including Nitric Oxide, endothelin, prostacyclin, and angiotensin converting enzyme (ACE). 
Nitric Oxide and prostacyclin promote vasodilation.
Nitric oxide also limits vessel thickening by inhibiting the growth of smooth muscle and inhibits clot and plaque formation.
Endothelin and ACE stimulate vasoconstriction.

Thickening: in addition, Accumulation of plaque and fatty deposits further amplify the decline in elasticity

Creates problems: For example, take people with High Blood Pressure. After years of containing blood under high pressure, arteries gradually lengthen and  widen, creating more space for blood.  Eventually, however, the elastic  fibers are stretched so much that they can yield no further. As each contraction of the heart occurs, it produces a rapid and dramatic rise in SBP. This rise increases myocardial O2 consumption by 30%.

Temp regulation: the decrease in dilation and constriction, due to thickening and stiffness, can lead to poor thermoregulation.	



Circulatory System

• Age related changes of the Circulatory System
– Veins

• Several age changes occur
– Most common are patchy thickening’s in the inner and middle 

layer creating narrowing's

– Age related changes due not alter the function of veins
» Thin walls, large diameters, and several veins draining an 

area provide ample protection



Circulatory System

• Age related changes of the Circulatory System
– Blood

• Total amount blood (all components) per unit of body 
mass remain constant throughout life

• Bone marrow reserve capacity declines, but always 
retains enough power to supply as many blood cells as 
needed



Circulatory System

• Age related changes of the Circulatory System
– Blood

• Plasma
– Chemical composition remains unchanged
– Increase in waste products
– Increase in viscosity

» Slows blood flow
» Increased risk of clot formation
» More rapid development of atherosclerosis

Presenter
Presentation Notes
Waste products: urea, creatinine. Due to the decline in the ability of the Kidney to remove them from the blood

Viscosity: this occurs from an increase in clotting factors, broken fibrin strands, elevated Norepi (which promotes clot formation), and stiffening of RBC’s due to lipids






Circulatory System

• Age related changes of the Circulatory System
– Blood

• Red Blood Cells
– Overall, there are no age related changes in the ability of 

RBC’s to function

– May be some indications of decreased hemoglobin 
concentration in men >65



Circulatory System

• Age related changes of the Circulatory System
– Blood

• Platelets
– The number of circulating platelets remains unchanged

– Age related increase of platelet clumping

– May cause slight increased rick of thrombus formation



Circulatory System

• Age related changes of the Circulatory System
– Blood

• White Blood Cells
– Overall decreases in numbers, rate of movement, ability to be 

chemically attracted to areas, and proportion of capable cells 
to perform phagocytosis

– Leads to a decrease in ability to fight infection
» Helps to explain age related susceptibility to respiratory, 

urinary and skin infections   

Presenter
Presentation Notes
Phagocytosis: the number of WBC’s capable of performing phagocytosis, decreases rapidly after age 60.
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Largemouth or Smallmouth??



Respiratory System

• Age related changes of the Respiratory System

– Disclaimer!!!

• Age related changes vs. environmental insult 

Presenter
Presentation Notes
Because everyone’s airways are subjected to some air pollution and other environmental insults, it is difficult to know what changes are age related and which are due to environmental factors. However, certain changes seem to occur in all people and are considered age related. 



Respiratory System

• Age related changes of the Respiratory System
– Mucous production becomes more viscous

– Motion of cilia decrease

• Both cause clearance problems
• Result in narrowing of airways
• Trapped harmful materials

Presenter
Presentation Notes
Harmful materials: microbes, particles, noxious chemicals. Results in increased risk of developing respiratory infections.



Respiratory System

• Age related changes of the Respiratory System
– Airway structure

• Age changes in the walls of bronchioles
– Become narrower
– Close earlier during expiration
– Decreases rate of diffusion

• Larger airways in lungs increase in diameter
– Negative effect of increased dead space

Presenter
Presentation Notes
Bronchioles: with the increased viscosity resulting in accumulation, bronchioles become even narrower
Close earlier: creates increased trapping of air in the smaller airways and aveoli
Diffusion: fresh air mixes with large amount of stale, residual air creating a decreased rate of diffusion

 



Respiratory System

• Age related changes of the Respiratory System
– Muscles become weaker

• Coughing
• Decreases maximum rate of airflow
• Tidal breathing unaffected at normal minute volumes

– Skeletal system
• Weakness/stiffness in cartilage, bones and joints
• Decline in the maximum minute volume
• Increased work of breathing

Presenter
Presentation Notes
Clearance of mucous by coughing becomes harder 
Cartilage, bones and joints—reduce a persons ability to produce large pressure changes in the thoracic cavity
Because of age related changes to the skeletal system, there is a decline in the maximum minute volume attainable and an increase in the work of breathing. 
Older people compensate for these effects by relying more on diaphragmatic breathing




Respiratory System

• Age related changes of the Respiratory System
– Lungs

• No significant age related changes with elastic fibers or 
surfactant

• Collagen fibers become limp and less resilient
• Alveoli become shallower

– Reduces surface area
– Results in reduction in surface tension and decreases elastic 

recoil

Presenter
Presentation Notes
Collagen fibers: aging causes collagen fibers to become more limp and stretch easier, which increases compliance and tends to make inspiration easier. However, with the skeletal changes we spoke about in the previous slide, chest stiffness is far greater than the lung compliance. Therefore, a decreased ability to inspire ensues
 
With this decreased surface area comes a reduction in the maximum rate of expiration and an increased work of breathing



Respiratory System

• Age related changes of the Respiratory System
– Perfusion

• There are no age related changes that affect perfusion 
through the pulmonary arteries and veins

• Heart disease, certain types of pneumonia and 
emphysema

Presenter
Presentation Notes
Heart disease: reduce perfusion in the lungs



Respiratory System

• Age related changes of the Respiratory System
– Summary

• All aspects of respiratory system involved
• Overall decline of efficiency 
• Adjustment declines
• Changes occur at steady rate throughout the lifespan

Presenter
Presentation Notes
All aspects: essentially all aspects of the respiratory system involved with gas exchange are detrimentally affected by aging.

Adjustment: finally, the ability of the respiratory system to adjust the rate of gas exchange to meet body needs declines
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