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Changes in the integument across the 
lifespan

Abstract
The integumentary system is the largest and most visible body organ and is composed of the skin, hair, nails, sebaceous 
glands, eccrine and apocrine sweat glands. Integumentary assessment, prevention of its injury and management of the 
injury or other defect, should it occur, is a paramount goal for all clinicians across all health domains. Furthermore, it 
is a fundamental requirement for ensuring quality care outcomes. However, in order to conduct a comprehensive and 
informative assessment the clinician needs to recognise and consider the normal skin characteristics that present across 
the lifespan in order to identify any pathological  presentations. The major lifespan periods that influence the integumentary 
system changes are: neonatal, childhood, adolescence, pregnancy, adulthood and elderly time periods. 

Introduction
The integumentary system is the largest and most visible 
body organ and is composed of the skin, hair, nails, 
sebaceous glands, eccrine and apocrine sweat glands.1−3 
The integument reflects the individual’s age, physical 
health status, race and ethnic diversity. The integument 
or ‘body suit’ is largely taken for granted until it is injured 
or demonstrates evidence of disease, trauma or ageing. 
However, the physiological changes in the integument and 
especially in the skin, that evolve across the life span are 
noticeable and need to be recognised and considered when 
performing an assessment of the integument. 

The skin
The skin measures approximately 7,600 sq cm on the 
average adult and weights 15% of body weight and has a 
third of the circulating blood volume.2 The skin surrounds the 
body and forms a physical barrier against the extracorporeal 
environment and protects against desiccation and invasion 
by pathogens and toxins. The skin fulfils many functions 
which include: homeostasis; immunological and pathogenic 
defense; sensory perception; temperature and pH regulation; 
protection against ultraviolet radiation; regulation of 
transepidermal water loss (TEWL) and skin water content; 

synthesis of vitamin D and cosmesis.2,3 The skin is divided 
into three layers: the epidermis, dermis and hypodermis. 

However, it is the epidermis and specifically the stratum 
corneum or the outer ‘horny’ layer, which is on view to the 
world and thus, the focus of skin inspection and primarily 
this review. The keratinocytes that form in the stratum 
germinativum or basal layer migrate up through the stratum 
spinosum, stratum granulosum, stratum lucidum (absent in 
some anatomical skin locations) into the stratum corneum 
where they are transformed into non-viable, anucleate, 
protein-dense corneocytes.3,4 These are flat hexagonal cells 
that comprise 15–25 layers of compressed corneocytes.4 
The construction of the stratum corneum is said to resemble 
a brick wall structure.4,5 The corneocytes are the bricks 
which are linked together by corneodesmosomes and the 
‘mortar’ that surrounds these junctions is comprised of the 
natural moisturising factor (NMF) and lipids.4,5 The NMF 
is derived from filaggrin proteolysis and is composed of 
amino acids, amino acid derivatives, lactic acids, urea and 
salts.4 The NMF is essential for stratum corneum hydration, 
desquamation, and plasticity.6,7 While the lipids consist of 
ceramides, acylceramides, cholesterol, cholesterol esters 
and free fatty acids.5 However, lipid composition in the 
stratum corneum can vary according to anatomical site, 
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age of the individual, sebaceous gland density and UV 
exposure.5,8 The lipids are important for the skin barrier 
function (also referred to as the epidermal permeability 
barrier), which regulates TEWL and aids defense against 
pathogenic and toxic agents.9 The epidermis is labile tissue 
and regeneration of the epidermis in the healthy adult 
takes approximately 28 days and is aided by regulated 
desquamation or shedding of old corneocytes in the stratum 
corneum.1,10,11

Skin colour
Assessment of the integument involves: a clinical, familial 
and habitual history, inspection, palpation and possible 
microscopy, mycology and histopathology investigations. 
Inspection ascertains anatomical colour, xerosis, moisture, 
presence of primary, secondary and vascular lesions and 
oedema. 

Skin colour is a predominant feature and is largely determined 
by race, but skin colour changes are noted in relation 
to anatomical location (sun exposed or sun protected); 
genetics (albinism, vitiligo); amount of ultraviolet (UV) 
radiation exposure; impaired arterial perfusion (ischaemia); 
chronic venous insufficiency (haemosiderosis) or respiratory 
disorders (hypoxia, cyanosis); obstruction of the hepatobiliary 
system or inhibited hepatic clearance of bilirubin (jaundice); 
thermal injury or inflammation (erythema); medication induced 
pigmentation (minocycline, amiodarone); ingestion of certain 
foods or agents in excess (carotene enriched foods or agyria 
from colloidal silver); artefact henna use; or tattooing.1−3 

Hemoglobin, oxyhemoglobin, melanin and carotenoids 
influence cutaneous colour associated with different races. 
Pink-toned Caucasian skin is influenced by the hemoglobin 
and oxyhemoglobin which reflects back as red tones due 
to the absorption of certain wavelengths of light.12 The 
yellow skin tones of Asian races is subject to the amount 
of carotene in the skin and dark skin tones are dependent 
upon the amount of melanin.12 All races have the same 
amount of melanocytes, which synthesise melanin, and in 
the integument they are found in the stratum germinativum in 
the epidermis, hair and irises of the eyes.12 Melanin protects 

from UV radiation and the darker skin toned populations 
predominately live closer to the equator where UV rates are 
higher. Dark skin doesn’t demonstrate evident blanching 
on pressure nor is reactive erythema visible on relief of 
pressure.1 Furthermore, erythema due to inflammatory 
responses or infection is very difficult to detect and the 
affected skin may appear as blue/purple tones.13 Skin colour 
assessment should be performed using a validated tool such 
as Fitzpatrick Skin Type Scale.14

More recent evidence highlights certain other skin 
physiological characteristics pertinent to skin colour.5,12 
Lighter skin tones, such as Caucasian skin, are subject 
to earlier photoaging and wrinkling, as well as having the 
weakest stratum corneum barrier function. Asian skin has 
the lowest TEWL and stratum corneum barrier function, 
but greater water content and amount of stratum corneum 
lipids.5,12 While dark skin has a stronger stratum corneum 
barrier function, higher UV protection, increased sebum, 
more layers of compressed corneocytes, higher TEWL and 
less water content.5,12

However, skin appearance and characteristics primarily 
reflect the changes that occur across the lifespan during 
infancy, childhood, adolescence, adulthood and with 
chronological ageing.

Figure 1. Asian, dark and light skin tones. © istock yacobchuk

Figure 2. Blanching of light skin on pressure 

Figure 3. Non-blanching of dark skin tone on pressure 
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Neonatal integumentary changes
Neonatal skin is thinner and has less sweat and fewer 
sebaceous glands than more mature skin. It demonstrates 
unique characteristics that are subject to the gestation 
period of the baby at delivery and are as follows. 

•	 Generalised erythema and acrocyanosis of the hands 
and feet is evident at birth. Acrocyanosis is caused by 
vasomotor instability, capillary stasis and increase in 
circulating haemoglobin. The erythema and acrocyanosis 
usually fades within 24 hours, although, mottling skin 
colour can occur because of transient temperature 
decreases.15

•	 Vernix caseosa is a white, ‘cheesy’, odourless substance 
that is composed of sebum and desquamated epithelial 
cells that covers and protects the skin of the foetus in 
utero from amniotic fluid and its components.16 Vernix 
caseosa is composed of water, proteins sebum lipids and 
antimicrobial peptides.17 Vernix caseosa is more evident 
on premature infants at delivery, but is absorbed or 
removed by friction usually within 24−48 hours after birth.

•	 Lanugo is fine, soft hair that may be evident on the 
forehead, buttocks, pinnas of ears and back. It is more 
obvious in premature infants and is replaced by vellus 
and terminal hair as the infant develops. In utero lanugo 
assists in binding the vernix caseosa to the skin of the 
fetus.16 

•	 Desquamation is the flaking of skin commonly on the 
hands and feet of neonates, particularly those born post-
term.15

•	 Jaundice or physiological neonatal jaundice or 
hyperbilirubinemia presents as yellowing of the skin and 
sclera and occurs when a baby has elevated levels of 
bilirubin in the blood due to an increase in the number 
of red blood cells haemolysing following birth. Jaundice 
affects approximately 60−80% of neonates and is usually 
more obvious on the third or fourth day post delivery, 

but it generally fades rapidly as the liver clears the excess 
bilirubin.19,20 Phototherapy may be employed to facilitate 
the conversion of bilirubin molecules into water-soluble 
isomers that can be excreted by the body.19,20

However, there are two other conditions that cause jaundice 
in the neonate and they are breast milk jaundice and breast 
feeding jaundice. Breast milk jaundice was first described 
by Arias in 196321 and usually appears during the second 
or later weeks post-delivery in otherwise healthy breastfed 
neonates. It has been reported in 20−30% of neonates in 
the US.22 Although the aetiology of breast milk jaundice is 
uncertain, some reports suggest proteins and enzymes in 
human breast milk inhibit the conjugation of bilirubin, and 
thus its excretion.19 Breast milk is known to contain beta-
glucuronidase, which in the intestine, decouples glucuronic 
acid from conjugated bilirubin and allows bilirubin to be 
reabsorbed by the enterohepatic circulation.23 Breast milk 
jaundice first becomes visible on the face and progresses 
to the trunk and then the extremities around the first weeks 
of life and may last up to 3 months.19−21 The jaundice is not 
actively treated unless the total serum bilirubin level of the 
infant is greater than 20mg/dL, when phototherapy may be 
employed. In extreme cases a temporary rest from breast 
feeding in favour of formula feeds may be instigated.20

Breast feeding jaundice on the other hand is related to 
inadequate lactation and milk intake by the infant leading 
to dehydration, which impairs clearance of bilirubin from 
the body.19 It usually becomes evident in the first weeks of 
breast feeding and is usually associated with weight loss.19 
The treatment is to increase the number and frequency of 
breast feeds. However, regardless of the jaundice aetiology, 
marked or prolonged jaundice requires medical review and 
intervention.

Milia are benign and transient subepidermal keratin cysts 
which present primarily on the baby’s face, particularly 
the nose, and are due to clogged sebaceous glands.24 
They occur in the first weeks following birth in 40−50% of 
neonates and resolve usually within months.24

‘Harlequin’ colour changes may be observed when the 
infant is lying on its side. The lower half of the body tends 
to be pink and the upper half has a paler hue. The colour 
change develops suddenly and can last for 30 seconds to 
20 minutes. Harlequin colour change affects approximately 
10% of infants and usually during the second to fifth day 
of life and may continue for up to three weeks. It is thought 
to be caused by immaturity of the hypothalamic center that 
controls the dilation of peripheral blood vessels. It resolves 
with increased muscle activity or crying.25 

Mongolian spots present as patches of blue/purple 
discolouration over the sacrogluteal region in babies of 
dark skin and Asian races. They are due to benign dermal 
melanocytosis or a concentration of pigmented cells which 
take 3−5 years to fade.15 Figure 4. Jaundice treatment with phototherapy in a neonate
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‘Stork bites’ (naevus simplex) are pink discoloured patches 
on the back of a baby’s neck and are due to a concentration 
of immature and dilated blood vessels. The name is derived 
from the myth that babies are delivered by storks and the 
marks result from the stork’s bill when carrying the baby. 
They may be more evident when the baby is crying, and they 
generally fade completely.26

Birthmarks may be due to vascular alterations or abnormal 
pigmentation and they can be permanent or temporary. 
Permanent birthmarks include portwine stains which 
are flat, pink, red, or purple colored birthmarks.27 They 
are due to a concentration of dilated capillaries usually 
found on the head or neck.27 Port-wine stains do not 
blanch. Capillary haemangioma (synonymous terms are 
infantile haemangioma, strawberry naevae or strawberry 
haemangioma) are temporary birthmarks. They are dark red, 
flat lesions that occur in the first weeks of life, increase in 
size up to 9 months and gradually reduce at a rate of 10% 
each year.28 

Childhood integumentary changes 
During childhood changes in children’s skin are usually 
associated with sun exposure, trauma or infectious diseases 
(measles, rubella, varicella). The colour of vellus and terminal 
head hair may change or darken as the child nears puberty. 

Adolescent integumentary changes
Adolescence is the period between childhood and adulthood 
and it is heralded by pubescence, which is a time of great 
physical and psychological development. Adult anatomical 
characteristics such as enlargement of breasts in females 
and genitalia in both genders become apparent. Apocrine 
sweat glands are stimulated by sex hormones and are 
associated with pubic and axilla hair and this sweat can 
become malodourous due to contact with skin flora.28 Facial 
and chest hair appears on the male and hair on the legs of 
both genders darkens. Sebaceous gland activity increases 
and the skin, and in particular on the face, becomes a 

focus of attention in response to these developments. Acne 
vulgaris is a relatively common concern among teenagers 
and is categorised29 as: 

•	 Grade I or comedones (blackheads and whiteheads)

•	 Grade II comedones and pustules

•	 Grade III comedones, pustules and cysts 

•	 Grade IV widespread cysts with scarring 

Pregnancy integumentary changes
Besides the obvious anatomical changes in body size and 
shape due to fetal growth and breast enlargement, during 
pregnancy the skin in particular undergoes changes that 
relate primarily to colour and are as follows. 

•	 Linea nigra or pigmentation of the linea alba which 
appears as a dark thin line between the two rectus 
abdominal muscles on the abdomen, extending from the 
umbilicus to the symphysis pubis.30 

•	 Areola pigmentation of the areola and enlargement of the 
breasts.30,31

•	 Striae gravidarum, or stretch marks may appear on the 
abdomen, breasts and thighs of primipara and multipara 
women during pregnancy. Striae usually occur in the third 
trimester when weight gain is increased, and they appear 
initially as reddish streaks which fade to pale lines about 
6 months post-delivery.30−32 

•	 Chloasma gravidarum or hyperpigmentation appears as 
a ‘mask of pregnancy’ on the face, which tends to fade 
within months post-pregnancy.31,32 

•	 Hair and nail growth is reported to either be faster and 
stronger by some pregnant women and the reverse by 
others.33 

Figure 5. Unblemished 
Caucasian childhood skin

Figure 6. Adolescent 
integumentary changes may 
impact on alterations in body 
image perceptions 

Figure 7. Skin changes during pregnancy include the linea nigra  
https://www.pexels.com/search/PREGNANT
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Adult integumentary changes
Mature adult skin continues to fulfil the roles of homeostasis, 
protection, thermoregulation, immunologic defense, 
sensory perception, regulation of TEWL and skin lipids, 
communication, synthesis of vitamin D and cosmesis as 
does the skin of other lifespan eras.1−3 Changes in adult skin 
reflect influences of health status and habitual behaviours, 
diet and medication intake, environmental and UV exposure 
and lifestyle choices. Primary, secondary and vascular 
lesions may become apparent, as can sinister skin lesions. 
Changes in hair pattern growth or alopecia can occur in 
both genders. Greying of hair can occur. 

Elderly integumentary changes
Skin changes in the elderly are related to intrinsic and 
extrinsic factors. Intrinsic factors encompass chronological 
ageing and/or physiological factors, such as genetics 
and hormone alterations.35 Whilst extrinsic factors include 
environmental exposure to UV radiation, pollutants and toxic 
chemicals, and lifestyle choices, such as smoking.36,37 Skin 
ageing impacts on skin cosmesis, structural integrity and 
functionality.36,37

Structural changes present as thinning and flattening of 
the dermo-epidermal junction and atrophy and contraction 
of the dermis.1,35,36 Skin turgor is decreased due to a 
reduction in collagen and elastic fibres. In addition, the 

collagen present becomes thinner and when combined with 
a decrease in adipose tissue, the skin support structure is 
compromised and skin wrinkling and loss of elasticity is 
evident.1,35,36 The skin on the back of the hands may become 
thin and transparent, while the skin on sun exposed sites 
demonstrates signs of solar elastosis and photoageing.37,38 
Solar elastosis on the back of neck, especially in the male 
photoaged skin, has a furrowed appearance, which is 
referred to as cutis rhomboidalis nuchae.39 Dermatoporosis 
or chronic skin fragility may be associated with senile 
purpura and stellate pseudoscars and affected skin is 
subject to friction and shearing trauma, leading to wounds, 
such as skin tears.39

Ageing skin demonstrates an increase in benign skin lesions 
such as seborrheic keratosis, skin tags, naevi and an 
increase in vascular lesions such as purpura and angiomas. 
There is also an increased risk of pre-malignant lesions, 
such as actinic keratosis and malignant non-melanoma skin 
cancers.1,36,40

Skin colour changes can be related to hyperpigmentation 
(naevi, lentigines); vascular lesions (telangiectasis, 
ecchymosis and purpura), hypoxia or impaired peripheral 
circulatory changes. The latter can be evident as pallor or 
dependent rubor in the extremities affected by severe arterial 
disease or haemosiderosis (blue/brown/black staining of 
the skin) in the lower leg when chronic venous insufficiency 
presents.1,35,36 Sebaceous and sweat gland activity decreases 
and, therefore, the elderly sweat less and the skin becomes 
drier and less supple.1,36,40 Facial hair in the male decreases 
and increases in the female in response to alternations in 
hormones. Pubic and axillary hair thins, straightens, greys 
and lessens in amount. Scalp hair greys and alopecia may 
be more evident in both male and females.1,41 Nails lose their 
lustre and toenails thicken, particularly if arterial insufficiency 
is present.42

Conclusion 
The integumentary system is a complex dynamic structure 
that undergoes changes in appearance and functionality 
across the lifespan. The skin and its appendages, are also 
highly adaptive with specialised functions in different body 
sites. Integumentary assessment is a fundamental precursor 
to determining health status and the need for preventive and 
treatment interventions. Furthermore, the assessor needs 
to be familiar with the normal anatomical and physiological 
changes that occur over the lifespan in order to be able to 
identify abnormal pathological changes that require further 
investigation and targeted treatment. 
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Figure 8. Integumentary  changes in the elderly include: skin  
wrinkling, increase in lesions, rhomboidalis nuchae on the neck 
and greying of hair
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