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Module 3 

 

 

Integumental System 

 

 

Learning Outcome 
On completion of this module you will: 

• Understand the structure & functions of the integumental system 

• Understand pathology of the Integumental system 
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The Integumentary System 

 
The Integumentary System is made up of the Skin, Hair, Nails, Subcutaneous fat and the various 

glands that are found within. 

The Skin is the body’s largest organ as it covers the entire surface of the human body, with the 

thickest layers of skin being found on the soles of the feet to the thinnest which is on the eyelids. 

 

The Skin 

 

The skin is made up of 3 sections: 

 

EPIDERMIS Top/Outer Section of Skin 

DERMIS Middle Section 

SUBCUTANEOUS LAYER Fatty deep Section 
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The Epidermis 

 
 

The Epidermis is the outer section of the skin. Mostly it has 4 layers but a 5th layer is found on the 

palms of the hands and the soles of the feet. 

The main function of the Epidermis is protection. 

 

 

 

 

 

 

 

Stratum Germinativum: Bottom Layer:  The Stratum Germinativum is also known as the Basal 

Layer. It is made up of a tall single cell row of Basal cells that are living and contain a nucleus. 

The Basal Layer is closest to the Dermis of the skin and receives a blood supply from the Dermis 

below.  Within this layer Mitosis (Cell Division) takes place. As new cells are produced, older cells 

get pushed up towards the surface of the skin until they leave the body through desquamation 

(exfoliation).  This is why up to 80% of household dust is actually made up of dead skin cells! 

 

Stratum Spinosum: The Stratum Spinosum is the next layer up from the Stratum Germinativum. It 

is also known as the Prickle Cell Layer due to the shape of the cells. 

The cells that have been pushed up from the Basal Layer are still alive, living off their reserves 

from the Basal Layer but they start to interlock with each other through spindle like arms which 

give the cells their prickly appearance.  Pigment granules called Melanin are found within this 

layer. 
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Melanocytes and Melanin:  Melanocytes are cells which are found in the Basal Layer of the 

Epidermis that produce 'Melanin'. Approximately 1 in every 10 Basal Cells are Melanocytes. Every 

human has the same amount of melanocytes within their Basal layer, however the amount of 

melanin that is produced varies greatly. 

 

 

The function of Melanin is to protect the Dermis from UV (Sun) Damage. The more exposed you 

are to UV rays the more you are protected from the sun, and the darker your skin will be. This is 

why people start to get a sun tan when they have been away on holiday or during the summer 

months. 

 

This is why people who originate from parts of the world that has a hotter climate have naturally 

darker skin. You will also find that their skin produces more of a natural oil as a form of protection 

and that as a result they tend to age more gracefully. 

 

 

Stratum Granulosum:  The Stratum Granulosum is also known as the Granular Layer due to its 

appearance. The cells within this layer are starting to die giving them a grainy appearance. This is 

because a process called Keratinisation takes place. The cells start to fill with a protein called 

Keratin which hardens the cells. This process helps to prevent water loss from the skin. 

 

 

Stratum Lucidum:  The Stratum Lucidum is also known as the Clear Layer, as it is translucent 

allowing Sunlight to pass through.  This layer is very thin and only found on the palm of the hands 

and soles of the feet. The function of this layer to provide extra cushioning and protection. 

 

 

Stratum Corneum:  This layer of the skin is also known as the Horny Layer. By the time the cells 

reach this layer of the Epidermis they are flat, keratinised cells which overlap in a fashion similar to 

roof tiles. The cells in this layer are dead and no longer contain a nucleus the keratinisation process 

has completed. 

The purpose of this is to protect the body from things such as bacteria, minor injury and foreign 

objects. The cells of this layer are continually being 'rubbed' off (shedding), through a process 

known as desquamation. 

 

 

Facts about the Epidermis: 

 

Cells of the Epidermis are in fact Stratified Epithelial Tissue. 

 

95% of all cells found in the Epidermis are Keratinocytes which produces the protein Keratin. 

 

Although Melanin is produced to protect the skin from UV damage, our bodies still require a certain 

amount of sunlight in order for us to produce Vitamin D which is essential for aiding our body’s 

absorption of Calcium. 
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The Dermis 

 

 

 

 

 

 

 

 

Dermis is the section of skin 

which is found underneath the 

Epidermis. This section of skin 

is also made up of layer but 

only 2. 

 

 

 

 

 

 

 

 

 

 

 

 

Papillary Layer Upper layer 

Reticular Layer Lower layer 

 

 

Papillary Layer:  This layer contains blood capillaries that supply the cells and tissues with blood 

and drains away lymph.  (For more information on Lymph and Blood see the Cardiovascular and 

Lymphatic Systems).  Nerve endings are also found within this layer. 

 

The papillary layers main function is to supply nutrients to the living layers of the epidermis. 

 

Reticular Layer:  This layer is much thicker than the Papillary layer and contains fibres known as 

Collagen and Elastin which are contained in a gel like substance. 

Collagen is important as it gives the skin its resistance and resilience, whereas Elastin helps keep 

the skin flexible. Both Collagen and Elastin are a form of protein and they work together to help 

maintain the durability and condition of the skin. 
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Structures found within the Dermis: 

 

Along with the collagen, elastin, capillaries and nerves there are also a number of other structures 

that are found within the skin... 

 

Sweat Glands:  There are two different types of sweat gland that are found within the skin: 

 

 

 

Eccrine Glands Found all over the body. Sweat ducts open onto the surface of the skin through a 'pore'. 

 

Apocrine Glands 

Are only found in places such as the armpits, groin, feet and nipples. They secrete a 

milky substance. They are larger than eccrine glands and are attached to a hair follicle. 

These are controlled by hormones which become active during puberty. The purpose of 

this sweat is for sexual attraction and so babies can recognise their parents as the sweat 

contains pheromones. Body odour is caused by bacteria breaking down apocrine sweat. 

 

 

Sweat is made up of a mixture of:  

• Water (approx. 99%) 

• Salt  

• Toxins (Urea) 

 

Sebaceous Glands:  They are small sac-like structures which are attached to the hair follicle and 

produce a substance called Sebum. Sebum is a fatty substance that is secreted onto the skin through 

the hair follicle and out through pores. The main purpose of Sebum is to moisturise the skin. 

Sebum also mixes with sweat on the surface of the skin giving the skin its 'Acid Mantle' which 

maintains the pH balance of the skin at 5.5-5.6. This helps to protect the skin from bacteria. 

There are a lot of soaps and cosmetics on the market that affect the skin’s Acid Mantle and can 

therefore cause irritation and the skin to become dry. 

Like sweat glands, Sebaceous glands are also found all over the body but are in higher 

concentrations on the scalp, nose, forehead and chin. This is why many people are prone to get an 

oily T-Zone. 

 

Sensory and Motor Nerve Endings:  Sensory Nerve Endings are found all over the body but are in 

a higher concentration around the lips and fingertips. They make us aware of feelings such as 

hot/cold, pain, and touch by sending messages to the brain. 

Once the brain has received the messages it sends a response down the motor nerves to stimulate a 

response from structures such as muscles, capillaries, sweat and sebaceous glands. 

 

Blood and Lymphatic Vessels:  Blood vessels called capillaries are found within the Dermis. The 

blood brings essential oxygen and nutrients that are essential for cellular respiration, growth and 

repair. 

Lymphatic vessels are also found within the Dermis. They take away metabolic waste and excess 

fluid. The lymphatic system is also essential for your immune system. 
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Subcutaneous Layer 
 

The subcutaneous layer is found underneath the Dermis. It is mainly made up of Adipose Tissue 

(fat) which helps to keep the body insulated and protected. It is also made up of Areolar tissue 

which contains elastin fibres that make the subcutaneous layer flexible and elastic. 

 

Underneath the Subcutaneous layer muscle and bone are found. 

 

Functions of the Skin:  The easiest way to remember the functions of the skin is: 

 

 

S.H.A.P.E.S. & VIT. D 
 

 

Sensation:  The skin contains sensory nerve endings which helps protect the body from harm by 

allowing us to feel harmful situations. 

 

Heat Regulation:  In order for the body to function properly it needs to be kept at a stable 

temperature of 36.8 degrees Celsius. There are a number of ways in which the skin helps control the 

body’s temperature. 

 

• Vasoconstriction is when the capillaries constrict (become smaller) which helps to prevent 

heat loss. 

• Vasodilation is the opposite to Vasoconstriction. This is where the capillaries widen to help 

heat escape when a person is too hot. 

• Goose Bumps this is when the arrector pili muscle contracts causing the hair to stand on 

end. This allows a layer of heat to be trapped above the surface of the skin helping to keep 

the body warm. 

• Shivering when a person is feeling cold the muscular contraction which makes us shiver 

produces heat to help warm us up. 

• Sweating when our body gets too hot sweat allows us to release excess heat that our body is 

holding, this happens when the sweat evaporates from the skin. 

 

Absorption:  The skin controls what enters our body. It is mainly water proof, and the acid mantle 

from sweat and sebum helps to prevent bacteria from entering the skin. There are however certain 

substances that can pass through the skin such as medicated creams, essential oils and UV rays. 

 

Protection:  The main function of the skin is to protect the body, it gives a strong, elastic and 

flexible outer layer that covers muscles, bones, internal organs, etc. It protects us from the harmful 

effects of UV rays, from harm and injury and also by providing a way of helping to balance our 

internal environment through heat regulation. 

 

Excretion:  Sweat glands (Eccrine) produce and release sweat out of the body and onto the skins 

surface.  It is made up of: 

99.4% water 

0.4% toxins 

0.2% salt 
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Secretion:  Sebum is a fatty substance that is secreted from the sebaceous glands and onto the skins 

surface through the hair follicle. Sebum helps to keep the skin moisturised and also forms the 

protective acid mantle when mixed with sweat that prevents bacteria from passing through the skin. 

 

Vitamin D:  The body makes vitamin D when UV rays enter the skin layers and activate a chemical 

in the body. This then becomes vitamin D3. It is essential for healthy bones as it helps the body to 

use calcium. The Vitamin is stored in the liver when it has been produced. 

 

 

 

 

 

The Ageing of Skin 
 

There is a large emphasis in today’s society on maintaining a youthful appearance for as long as 

possible. Unfortunately time cannot be stopped and ageing will always take place as it is part of the 

natural cycle. 

There are however many factors that can influence how well a person may age, and there are certain 

lifestyle changes that can contribute to either maintaining  healthy skin for as long as possible or 

causing premature signs of ageing. 

 

The skin is at its best from birth to around the age of 25. From then the body has fully grown and 

collagen and elastin production starts to slow down and fine lines start to appear around the eyes. 

 

When a person reaches the age of about 40 the hormonal activity starts to slow down and therefore 

sebum production does also. The collagen fibres in the dermis starts to become stiffer, break and 

decrease. Constant facial expressions will start to cause wrinkles. 

 

At around the age of 50, a person will find that liver spots (lentigines) may start to appear as some 

melanocytes start to increase in size. They are generally found in areas that have most sun exposure 

such as the temples and on the hands. Blood flow to the skin is reduced and the rate in which the 

cells reproduce start to slow down also. This makes the horny layer thinner and the skin overall 

more fragile. This can also make them prone to broken capillaries. 

 

Due to the reduction of sebum production and also sweat the skin is also prone to becoming dry and 

cracked. The skin doesn't heal as effectively and becomes more susceptible to infection due to the 

reduction of the acid mantle and also because of the reduction of blood supply which carries vital 

nutrients. 
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Factors that Affect the Skin 
 

As mentioned before there are many different factors that affect the skin. 

 

Diet/Nutrition:  In order to support the skin and prevent premature signs of ageing it is 

recommended that you eat a healthy, balanced diet. Eating a diet that contains fresh organic food, 

that isn't processed or contain chemicals is best. 

Vitamins A, C and E contain antioxidants that help fight the premature signs of ageing. 

 

Alcohol:  Generally alcohol isn't detrimental to the condition of the skin but large consumption of 

alcohol over a prolonged period of time will permanently affect the condition of the skin. 

   It will cause the capillary walls to weaken, making the skin prone to broken capillaries and 

redness, particularly around the nose. Alcohol also causes dehydration of the skin as it draws the 

fluid from the tissues. 

 

Caffeine:  Caffeine is found in a variety of drinks from coffee to fizzy pop. Similar to alcohol 

drinking caffeine in moderation will do no harm to the skin but if it is drunk excessively then the 

caffeine can start to interfere with the absorption of vitamins and minerals. 

 

Sunlight/UV:  Excessive exposure to the sun can cause premature signs of ageing as it can cause 

damage to the dermis and cause dehydration. Too much exposure to the sun also causes the skin to 

lose the ability to repair and is even linked to causing skin cancer.   

However it is essential that the skin is exposed to a controlled amount of sunlight so the body can 

produce vitamin D which helps keeps bones strong. It is advised that the best way to protect the 

skin and getting enough sunlight to produce enough vitamin D is by ensuring that sun tan lotion is 

used. 

 

Smoking:  Blood circulation and cellular respiration is slowed down as the nicotine causes the 

blood vessels to constrict. Smoking also prevents important nutrients from reaching the cells of the 

skin. Another function that smoking effects is the removal of waste products after cellular 

respiration and destroying vitamin C within the body. If that wasn't enough smoking also affects 

collagen production therefore making the skin age prematurely. 

 

Medication and Medical Conditions:  When there is an imbalance within the body it works hard 

to heal and rebalance itself. Blood will get diverted to where it is required most and normally the 

first place that the body will divert the blood from is the skin, hair and nails as parts of the body 

such as vital organs require faster healing, this can have an effect on the condition of the skin, hair 

and nails such as dull, dry skin, and brittle hair and nails. 

Medications can also have a negative impact on the Integumentary system such as drying of the 

skin, skin sensitivity, conditions such as eczema, hives, dehydration, fluid retention, skin thinning, 

etc. 

 

Environment:  The skin can be affected by a number of environmental factors from central heating 

drying and dehydration. The skin also changes depending on a warmer and colder climate such as 

the blood capillaries dilating and constricting and melanin production. If a person goes from being 

out in the cold to back into a warm climate on a regular basis then you can put the capillaries under 

pressure and cause thread veins and broken capillaries, these are common on the cheeks and nose. 

Other factors such as vigorous scrubbing, excessive sun exposure (also alcohol abuse). 
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Stress:  When a person is suffering from prolonged stress this can also have a negative effect on the 

skin such as a flare up of conditions such as eczema, psoriasis, hives, acne and cold sores. It can 

also lead to premature signs of ageing due to tense muscles and a restriction of oxygen and 

nutrients. 

Stress can also lead to a person not taking care of themselves as well as they would normally so 

things such as their skin care routine, diet and fluid intake can all be affected. 

 

Skin Types 
 

• Normal Skin:  Normal skin means that it is perfectly balanced as opposed to being the most 

common skin type. A normal skin type is perfect, with no blemishes, no open pores, no 

wrinkles. To imagine a perfect skin imagine a baby or young child that hasn't been affected 

by age, environment, poor diet, etc. Some young adults may also have normal skin, in 

between puberty and the age of about 25. 

 

• Dry Skin:  Is caused by a lack of sebum production. Signs that a person’s skin is dry 

include, broken capillaries, thin skin, appears dry, feels tight, premature lines and wrinkles 

particularly around the eyes, mouth and neck. 

 

• Oily Skin:  Is caused by an over secretion of the sebaceous glands. This is the opposite of 

dry skin. Signs of oily skin include, comedones, open pores, and shiny skin. As sebum is the 

skins natural moisturiser it can also mean that oily skins tend to 

age more gracefully and the skin is more protected from the damaging effects of UV rays. 

 

• Combination:  Combination skin basically means that a person has a combination of 

different skin types. This can be a combination of any. It is the most common skin type as 

most people find that they are more prone to an oily t-zone (forehead, nose and chin)  and 

dry or sensitive cheeks. 

 

• Sensitive:  Sensitive skin is often dry, prone to redness and irritation. There are various 

factors that can cause sensitive skin such as a sensitivity to chemicals found in products, 

allergies, hereditary and even dehydration or a lack of sebum production causes the skin to 

become sensitive. 

 

• Dehydrated:  Dehydrated skin occurs when there is a lack of moisture. This can be caused 

from a lack of water intake but it can also be caused by factors such as illness, medication 

and a dry environment. Signs of a dehydrated skin type can be flakiness, fine lines and 

broken capillaries. 

 

• Mature:  As a person ages normal skin functions such as the production of collagen and 

elastin begin to slow. The skin becomes thinner and adipose tissue can reduce making bone 

structure more prominent. Muscle tone reduces and the skin becomes slack. Circulation and 

waste drainage is also slower which can also make the skin become sallow and pale. The 

skin can also be prone to 'liver spots' which is common on the hands and face which is due 

to the change in hormonal activity.   
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Structure of the Hair 

 

 

 

Most of the human body is covered in 

some form of hair with the exception 

being the soles of the feet and the 

palm of the hand. 

 

There are 3 different types of hair: 

 

 

 

 

 

 

Lanugo Found on the foetus while the baby is developing in the womb, it is normally 

shed by the 8th month of pregnancy. 

Vellus This is the downy, soft hair that is found all over the body (excluding the palms 

and soles). 

Terminal This is the coarser hair that is found on the eyelashes and eyebrows, head, 

under the arms and the pubic region. 

 

Hairs are mainly made up of the protein Keratin. Their function is to help keep the body warm and 

to act as a form of protection. For instance eyelashes prevent particles from entering the eyes. 

 

Bulb:   Is found at the base of the hair. It consists of an upper and lower section. 

 

Matrix: Is the lower part of the bulb where mitosis takes place. The same as the epidermis of the 

skin, when the cells forming the matrix meet the upper part of the bulb where they fill with keratin 

and 

die.  Also like the skin melanin is found in the upper part of the bulb which gives the hair its colour. 

 

Dermal Papilla:  Is surrounded by the bulb and contains the blood vessels which provide the hair 

with nutrients which is essential for hair growth. 

 

Cuticle:  This is the outer section of the hair. It is made up of single cells that are arranged like roof 

tiles, which protects the hair. 

 

Cortex:  This is the middle section of the hair that makes up most of the hair. This section contains 

the melanin. The cortex gives the hair its strength. 

 

Medulla:  Is the inner section of the hair, which is not always there. The spaces found in the 

medulla helps to determine the  colour and sheen of the hair. 
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Inner Root Sheath:  Is between the outer sheath and the hair shaft. It has cells that interlock which 

gives the hair its placement. 

 

Outer Root Sheath:  This covers the inner root sheath this contains the cells that make new hairs 

and it is a continuation of the Basal layer of the epidermis. 

 

 

 

Hair Growth Cycle 

 
 

 

There are 3 stages that form the growth cycle, Anagen, Catagen and Telogen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Anagen:   This is also known as the active growth stage. Most hairs will be in this stage of 

growth (around 85%), which can last from anything up to a few weeks to a few 

years. 

 

Catagen:   This is stage is also known as the transitional stage. Only about 1% of hairs will be at 

this stage as it only lasts around 2 weeks. Cell division has stopped and the hair is 

now fully grown. The hair has separated from the papilla and the follicle begins to 

shrink. 

Telogen:   This is also known as the resting stage, which can last for around three months. The 

remaining 14% of hairs will be at this stage. As the hair has detached from the papilla 

the hair either falls out on its own or gets pushed out by a new hair that is growing 

underneath. 
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Structure of the Nail 
 

The function of the nails is to protect the fingers and toes and aid with picking up some objects. 

They are made up of keratinised cells, water and fat. 

 

Free Edge:  This is the part of the nail that extends past the finger. 

 

Nail plate:  This is the part of the nail that can be seen, it is pinkish in colour due to the underlying 

blood vessels that can be found in the nail bed. 

 

Nail Walls:  This is the skin that is found at the sides of the nails, their function is to protect the nail 

plate. 

 

Nail Grooves:  They are the grooves that are found between the nail plate and the nail wall. They 

act as a guide for the growth of a nail. 

 

Nail Bed:  Is found underneath the nail plate. It contains blood vessels and nerves, it contains 

grooves and ridges that allow the nail plate and bed to remain attached. 

 

Lunula:  This is the white crescent-shape found at the base of the nail plate. 

 

Cuticle:  This is the overlapping skin at the base of the nail. It is dead but its function is to prevent 

bacteria and other substances from entering the matrix which may cause infection. 

 

Matrix:  This is where mitosis takes place to form the nail plate. It has a rich blood and nerve 

supply. 

 

Hyponychium:  This is the thickened layer of skin that is found under the free edge. 

 

Eponychium:  This is the living skin that is found at the base of the nail plate which covers the 

matrix. It is a protective layer. 

 

Paronychium:  This the skin that surrounds the side of the nail. This is the part that becomes 

infected when a toenail becomes infected. 

 

Nail Mantle:  This is a deep fold of skin that is found at the base of the nail which is close to the 

cuticle. Its function is to protect the matrix. 

 

On average the nail grows around 3.7mm a month. As a person ages the rate at which the nail grows 

slows. 


