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Introduction
Health professionals involved in the care of
people with diabetes, including nurses, chirop-
odists, dietitians, physiotherapists, occupational
therapists, general practitioners and diabetes
educators, play a key role in educating and pre-
paring these individuals and their caregivers/
family members to embark on a self-care journey
to prevent foot skin and nail complications.
While early signs of metabolic imbalance
(e.g., blurred vision, fatigue, obesity) are usually
noticed by individuals with diabetes mellitus, not
all of them understand nail and skin changes/
issues as early complications of diabetes. As a
result, they may ignore or underestimate these
changes, or decide to apply over-the-counter
medications that are not appropriate and can
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lead to further issues (e.g., foot ulceration, skin
infection).! These are signs of a lack of prepared-
ness to monitor their disease, identify its early
signs of complications and then take appropriate
actions to prevent further issues. Thus, the lack of
support and education to prepare these patients
to embark on their self-care journey ends up con-
tributing to late diagnosis, and the development
of complications.?? This paper aims to discuss the
main changes in the skin, nails and feet of people
with diabetes and highlights the importance of
involving, educating and supporting individuals
with diabetes in skin and foot self-care.

Diabetes-Related Skin And Nail

Complications
There are numerous skin and nail changes related
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to poor glycemic management or metabolic dis-
order. Among the most common skin changes are
xerosis (dry skin) and pruritus, which may lead to
lesions or ulcerations. The development of kerato-
ses (thick skin) in people with diabetes, usually
caused by ill-fitting shoes, places them at greater
risk of easily developing calluses and ‘invisible’
lesions underneath. The nails and adjacent skin of
people with diabetes are also at increased risk of
developing bacterial and fungal infections which
are often manifested by colour changes (e.g.,
whitish, yellowish or greenish).24>

Skin and nail disorders are often underdiag-
nosed.?¢ Thus, it is important to schedule regu-
lar skin and nail assessments and, if necessary,
immediate treatment of such changes to avoid
more serious complications.” In this case, the
nurse plays an important role in the early detec-
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tion of these alterations, through regular physic-
al assessments and referral to specialists when
detecting disorders that are beyond their profes-
sional scope.

There are several clinical changes and com-
plications that people with diabetes experience
in relation to their skin, nails and feet. These
alterations are mainly categorized as infectious,
vascular, and neuropathic alterations, the latter
being a possible precursor of the diabetic foot - a
condition in which foot ulcers form on individuals
with diabetes.”® Many of these problems can be
detected early, with the involvement of patients
in the daily practice of self-care, including opti-
mal glycemic management, choosing appropriate
shoes, skin hydration and healthy diet, among
others.?
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Foot Skin And Nail Infections

Foot skin infections are among the most fre-
quently (20.6%) reported disorders in people with
diabetes. In general, skin infection and dry skin
(xerosis) have been shown to be highly preva-
lent and significant skin diseases across multiple
studies.”’* Among foot skin and nail infections

in people with diabetes, fungus is more common
than bacterial or viral infections.> "3

The main types of skin infection can occur
in both fingernails and toenails including
paronychia and onychomycosis. Paronychia is
classified as acute or chronic. The acute form lasts
less than six weeks and is caused by bacterial
infection or trauma to the nail fold of the finger
or toes. Repetitive trauma, usually from excessive
and aggressive manicure and excessive immersion
of the hands in soap and water, together with the
presence of damage to the cuticle of periungual
fold, may result in distortion of the underlying tis-
sues of the nail, causing spaces that can be easily
infected.”

Chronic paronychia manifests similarly to the
acute form but lasts longer than six weeks and is
caused by multiple factors.’> Examples include:
diabetes, prolonged exposure to water, irritants,
manicures, nail trauma and finger sucking.'® The
diagnosis of acute paronychia is made by clinical
examination, where the presence of edema and/
or sensitivity in the lateral or posterior periungual
folds with the presence of purulent collections is
observed.

Onychomycosis, or fungal nail infections, usual-
ly affect the toenails of people with diabetes.”
This presents as a white/yellow/greenish dis-
colouration and thickening at the end of the nail
that gradually spreads to wrap around the nail,
which can be thick and brittle. Onychomycosis is
a significant predictor of diabetic foot ulcer; thus
representing an alert to the patient.” Considering
that treatment is time-consuming and challen-
ging, it is recommended to look for early signs to
allow for early treatment.”

Vascular Conditions
Vascular problems often seen in diabetes can
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decrease circulation, both in the lower limbs

and in the nail bed, resulting in brittle nails and
infections. People with diabetes may have some
erythema around the nails and may also have per-
iungual telangiectasia (small, dilated blood ves-
sels in the skin at the margin of the fingernails).
Initially, this clinical manifestation may be difficult
to distinguish between erythema of circulatory
origin or nail infection married with paronychia
(discussed earlier).

The periungual region (where the cuticle ori-
ginates) is a gateway for microcirculation via
capillaroscopy. Thus, people with more advanced
diabetes have dilated capillaries, although these
changes may not be seen in early diabetes.’

Like other tissues, nails also need healthy circu-
lation. Decreased circulation in the nail matrix can
cause thin, brittle nails in people with diabetes.
This nail fragility is known as onycholysis, where
the nails break, split and then separate from
the nail bed.” This change can have an aesthet-
ic implication and works as a gateway for dirt,
moisture and microorganisms leading to various
infections. Impaired circulation can also cause
localized nail hypertrophy, decreased circulation
in the lower extremities, blisters, bleeding and
ulceration in the fingers and toes.”"

Finally, the absence of circulation in the extrem-
ities can cause tissue death, manifested by wet
or dry gangrene. Thus, it is extremely important
that people with diabetes receive education about
the potential skin and nail changes, the self-care
required with their skin and nail and the need to
avoid inappropriate care (removal of cuticles or
inadequate or improper cutting of nails), which can
lead to emergency and life-threatening situations.

Diabetic Peripheral Neuropathy
Diabetic peripheral neuropathy (DPN) is a debili-
tating microvascular complication present among
individuals with type 2 diabetes. DPN affects the
proximal and distal peripheral sensory and motor
nerves. Sensory neuropathy causes damage or
dysfunction of one or more nerves. It typically
results in numbness, tingling, muscle weakness
and pain in the affected area. Diabetic neuropathy
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Figure 1: Education of the patient with diabetes regarding self-care of the skin, nails and feet along with

the reason/justification for each recommendation

Teach your patients the following self-care Reason/justification
practices

Monitor and control blood sugar regularly to
maintain optimal glycemic management.

Maintain skin clean and hydrated.

Dry the skin well and apply a powder drying agent (e.g.,
talcum powder) between areas where friction and high
moisture occur such as the groin, between skin folds in the
abdomen, under the breasts, and armpits or between the
toes. In these areas, the use of moisturizers should also be
avoided.

Avoid very hot baths and showers.

Use mild shampoos, soap with neutral PH and avoid
bubble baths.

Avoid scratching dry or itchy skin.

Avoid antiseptics, alcohol-based products or products with
iodine.

Instruct patients to inspect their feet well, checking them
every day for minor injuries, blisters, or calluses. Show
them how to use a mirror to help them see the soles of
their feet.

See a primary practitioner or diabetes educator and
require them to use a standardized tool such as Inlow’s 60
Second Diabetic Foot Screen to identify the risk of develop-
ing skin and nail issues.3*

Wear wide, flat shoes that fit the feet well; and inspect
inside the shoes for foreign objects before putting them
on.

Advise the person with diabetic sensory neuropathy not to
walk barefoot or with socks only and not to cut the corners
of the nails.

Refer to a professional who specializes in foot care (e.g.,
nurses, chiropodists) to take care of nails and calluses.
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High blood glucose levels (i.e., glucose levels consistent-
ly above target) can cause dry skin and reduce the
body's ability to fight bacteria. Both conditions increase
the risk of infection.

To avoid dryness and cracks in the skin that serve as an
entrance for bacteria.

It avoids intertrigo or skin rashes that are caused by
itching, humidity, and friction between one skin and
another. Using a powder drying agent will keep these
places dry as moisture can lead to fungal infection.

Hot baths can dry out the skin causing itching and
excoriation. Those with loss of protective sensation may
get scalded.

Mild shampoos and PH-neutral moisturizing soap help
maintain moisture and hydration balance.

Nail friction during itching can break the skin and pro-
vide a gateway for microorganisms.

These agents are very aggressive to the health of skin
and new skin formation, which can delay healing. In
case of signs of infection seek medical attention.

Neuropathy causes decreased sensation and many
people with diabetes may not feel an initial lesion, and
if not inspected daily, it can progress to a more serious
and infected lesion.

A standardized assessment tool helps to identify foot
skin and nail changes in both the right and left foot and
serves as a guide to the development of a care plan.

Also due to the loss of feet sensation caused by diabetic
neuropathy, the person does not feel if the shoe is tight
or if there is a foreign object inside it, leading to the
development of blisters and lesions (onset of a diabetic
foot ulcer).

Due to loss of sensation in the soles of the feet when
stepping on foreign or sharp objects, the person may
not feel it. By the time they realize it, it may be too late.
So prevention is the best solution.

Due to the loss of sensitivity, the simple cutting of nails
or the removal of calluses by unskilled people can lead
to injuries and consequently to infections, gangrene
and amputation.
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Teach your patients the following self-care Reason/justification
practices

Treat cuts immediately.

Refer your patient with diabetes and signs of infected
lesions to a wound care service immediately if you are
unable to resolve any skin, nail or injury issues.

is associated with loss of sensation that places
individuals at high risk for injury or re-injury to
the extremities.?°

These usually start by affecting the hands and
feet, but other parts of the body can also be
affected. For example, neuropathy can lead to
foot deformity and unsteadiness in walking, as
well as affecting nail growth, which can cause
damage to the nail bed on the hands and feet.’
People with sensory neuropathy do not always
feel the damaged areas and thus should be
equipped with knowledge about skin and nail
self-care, for example, cutting toenails incorrect-
ly can result in injuries that are slow to heal and
lead to complications (e.g., infections and gan-
grene).”?!

Neuropathy can also lead to an abnormal foot
posture and gait in the person with diabetes.
Consequently, this may cause difficulties fitting
feet into shoes, causing the toes to overlap each
other and causing damage or distortion. In people
with sensory neuropathy, the toes can be injured
during nail trimming, or afterwards if the corners
are not cut properly. Additionally, ingrown toenails
can also cause injury and infection.’

Although the formation of a diabetic foot ulcer
(DFU) is compounded by multifactorial causes,
neuropathy is considered paramount and pre-
cedes the DFU in almost all cases.?? Due to its
association with loss of protected sensation,
neuropathy leads DFU to have a silent onset and
devastating results if not detected early and/or
adequate preventive measures are implemented.
Loss of sensation in the soles of the feet puts
individuals with diabetic neuropathy at high risk
for trauma to the foot, which in most cases is not
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Small cuts should be washed with soap and water and
covered with sterile gauze. Remind the patient that in
the event of a major cut, burn or infection they need to
seek professional assistance in wound care.

Progress in healing is seen in the first week of treatment.
If there is no improvement or the condition worsens,
the best solution is to look for a specialized professional.

noticed immediately and therefore leads to com-
plications such as ulceration, infection, amputa-
tion and possibly death.?

Neuropathy also leads to a cascade of events
resulting in foot changes (e.g., deformity and
Charcot foot).?* These changes, along with the
aforementioned factors, place individuals with
diabetes at high risk for developing foot ulcers.
Thus, patient involvement in self-care is critic-
al in the prevention and treatment of DFU. The
practice of self-care can prevent, detect early or
reverse complications, saving limbs and lives.?428

Self-care For Skin, Nails And Feet Of
People With Diabetes

Self-care in diabetes management is defined as
a series of actions that maintain health through
health promotion practices.?®3° Scholars report
that these practices result in better glycemic
control and achievement of the expected results
for people with diabetes.?53! Clinicians view self-
care behaviours as important strategies for pre-
venting diabetic complications and maintaining
health.3%32 Self-care educational strategies include
exercise or physical activities, following a healthy
diet, glucose monitoring and control, skin care,
proper nail trimming by a specialized professional
(e.g., podiatrist or foot care nurse), foot care, and
monitoring for complications.?%3? These should be
supported by regular follow-ups with the appro-
priate medical professionals. A list with additional
recommendations for education regarding the
self-care of the skin, nails, and feet of people with
diabetes is described in Figure 1.

While some changes in the skin and nails of
people with diabetes are nothing more than
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inconvenient cosmetic changes that do not always
have solutions, others can cause physical disability
and even death.' For example, bacterial infections
that are not properly treated can lead to ulcera-
tion and consequently to limb amputation or to
septicemia and death. Some skin and nail disor-
ders seen in people with diabetes may not have
definitive treatment modalities3?, however, most
of the time, there are preventive strategies recom-
mended to prevent complications. Thus, the inte-
gral role of the person with diabetes in self-care is
a key part of prevention and treatment compon-
ents'32, which most often are done at home and
away from the eyes of health professionals.

Conclusion

This paper provides an overview of skin, nail,

and foot changes in people with diabetes. It is
extremely important for health-care providers

to be aware of these alterations, but also to pre-
pare the person with diabetes with the necessary
knowledge for early detection and prevention.
This education should be provided early in the
diagnosis and regularly discussed at follow-up
appointments. Patients’ engagement in self-care
is essential for the prevention and implementa-
tion of best practices for skin and nail care, espe-
cially because when patients leave the outpatient
clinic or hospital, they play the role of their own
caregiver. Away from our professional eyes, they
will make daily decisions about what to eat,
whether to exercise, buy and wear the right shoe
or inspect their feet. Thus, the care for the skin,
nails, and feet of people with diabetes should

be planned and implemented together with the
patient and health professionals with expertise in
diabetes and skin and wound care. 2

Idevania G. Costa, RN NSWOC PhD is
Associate Professor, School of Nursing,
Lakehead University, Thunder Bay, ON.
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