








A group of diseases characterized by hyperglycemia

due to defects in insulin secretion, insulin action, or
both

Affects nearly 21 million people in the United States
Almost 1/3 of cases are undiagnosed
Prevalence is increasing

Minority populations and the elderly are
disproportionately affected
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Transports and metabolizes glucose for energy
Stimulates storage of glucose in the liver and muscle
as glycogen

Signals the liver to stop the release of glucose
Enhances the storage of dietary fat in adipose tissue
Accelerates transport of amino acids into cells

Inhibits the breakdown of stored glucose, protein,
and fat
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DM Screening Tests

Casual plasma glucose (PG): (>200 mg/dL) any time of day
without regard to time since the last meal

Fasting plasma glucose (FPG): (> 126 mg/dL) no caloric
intake in 8 hours

Two-hour PG: (>200mg/dL) during an oral glucose tolerance
test

Management of Diabetes

Fasting blood glucose (FBG): normal range 70-110 mg/dL

Glycosylated hemoglobin: used to determine the average
glucose level over 2—3 months, values above 7%—9%
considered elevated

Urine glucose and ketone levels: not as accurate as
monitoring changes in blood glucose levels
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Insulin producing beta cells in the pancreas are
destroyed by an autoimmune process

Requires insulin, as little or no insulin is produced
Onset is acute and usually before 30 years of age
5-10% of persons with diabetes
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Decreased sensitivity to insulin (insulin resistance)
and impaired beta cell function results in decreased

insulin production
90-95% of person with diabetes

More common in persons over age 30 and in the
obese
Slow, progressive glucose intolerance

Treated initially with diet and exercise
Oral hypoglycemic agents and insulin may be used
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Occurs during final trimester of pregnancy

May be due to weight gain during pregnancy leading
to insulin resistance

Usually mild and controlled with diet

Occasionally, insulin required

Client may be asymptomatic, with diabetes found in
prenatal screen

Increases incidence of fetal and peri-natal
complications

Babies of these mothers have higher birth weights

Client returns to normal blood sugar level post-
delivery
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May result from trauma or disease to the pancreas,
such as pancreatitis, pancreatectomy, and cystic

fibrosis

Possible causes
Hormonal, including acromegaly, and Cushing's

disease
Certain drugs, such as Dilantin, birth control pills,

and steroids
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Type 1: not inherited but a genetic predisposition
combined with immunologic and possibly
environmental (viral) factors

Type 2: family history of diabetes, obesity,
race/ethnicity, age greater than 45 years, previous
identified impaired fasting glucose or impaired
glucose tolerance, hypertension > 140/90, HDL < 35
and/or triglycerides > 250, history of gestational
diabetes or babies over 9 pounds
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“Three Ps”

Polyuria

Polydypsia

Polyphagia
Fatigue, weakness, vision changes, tingling or
numbness in hands or feet, dry skin, skin lesions or
wounds that are slow to heal, recurrent infections

Type 1 may have sudden weight loss, nausea,
vomiting, and abdominal pain if DKA has developed
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Provides the client with current blood glucose levels

Results provide the client with information to
maintain good glycemic control

More accurate than urine testing

Requires clients to “prick” themselves several times a
day as prescribed

Must be used with caution with clients with diabetic
retinopathy and neuropathy

Instruct clients in the proper procedure for obtaining
blood glucose level
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Instruct clients in the procedure for testing the urine
for Ketones and glucose

Teach the client that the second voided urine
specimen is most accurate

The presence of Ketones may indicate impending
ketoacidosis

Urine glucose testing is not recommended as a
means of monitoring for clients taking insulin

because it is a less reliable indicator compared with
blood glucose monitoring
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Should Be Done If
Obese
First-degree relative with DM
High-risk ethnic population
Delivered baby > 9 |b or gestational diabetes
history
Hypertensive
HDL < 35 mg/dL
Triglycerides > 250 mg/dL

Impaired glucose tolerance or fasting glucose in the
EN
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Medications that can
increase blood sugar
levels:

Glucocorticoids
Thiazide diuretics
Thyroid agents
Oral contraceptives
Estrogen

\

lllness, infection, and
stress increase the need
for insulin; however |

Insulin should not be

withheld during illness,

infection, or stress

because:
Hyperglycemia and
Ketoacidosis can
result



Monitor serum and urine glucose and ketene levels
and for signs of hypoglycemia and hyperglycemia.

Note that stress, fever, trauma, and infection may
increase insulin requirements or necessitate switching
from an oral hypoglycemic agent to insulin.

Note that IV glucose or Glucagon may be used to
treat severe hypoglycemia.

Inform the client that antidiabetic agents control but
do not cure diabetes and emphasize the need for
lifelong therapy.
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Provide optimal nutrition; all essential food
constituents

Meet energy needs

Achieve and maintain a reasonable weight
Prevent wide fluctuations of blood glucose levels
Decrease serum lipids, if elevated
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Be knowledgeable about dietary management

Communicate important information to the dietician
or other management specialists

Reinforce patient understanding
Support dietary and lifestyle changes
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Consider food preferences, lifestyle, usual eating
times, and cultural/ethnic background

Review diet history and need for weight loss, gain, or
maintenance

Caloric requirements and calorie distribution
throughout the day

Carbohydrates: 50—-60% carbohydrates, emphasize
whole grains

Fat: 20-30%, with >10% from saturated fat and < 300
mg cholesterol

Fiber
Exchange lists
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Describes how much a food increases blood glucose

Combine starchy food with protein and fat
containing food slows absorption, and glycemic
response

Raw or whole foods tend to have lower response
than cooked, chopped, or pureed foods

Eat whole fruits rather than juices; decreases
glycemic response due to fiber-slowing absorption

Adding food with sugars may produce lower
response if eaten with foods that are more slowly
absorbed
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Decreases cholesterol and triglyceride levels
Decreases blood pressure

Helps the body to burn excess sugar
Improves circulation

Encourages weight loss

Decreases the body’s need for oral hypoglycemic
agents or insulin

Instruct the client in dietary adjustments when
exercising

Instruct the client to monitor blood glucose prior to
exercising
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Exercise with elevated blood sugar levels (above 250
mg/dL) and ketones in urine should be avoided

Insulin normally decreases with exercise; patients on
exogenous insulin should eat a 15g carbohydrate
snack before moderate exercise to prevent
hypoglycemia

If exercising to control or reduce weight, insulin must
be adjusted

Potential post-exercise hypoglycemia

Need to monitor blood glucose levels
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Encourage regular daily exercise
Gradual, slow increase in exercise period is
encouraged

Modify exercise regimen to patient needs and
presence of diabetic complications or potential
cardiovascular problems

Exercise stress test for patients older than age 30
who have 2 or more risk factors is recommended

Gerontologic considerations
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Insulin increases glucose transport into cells and
promotes conversion of glucose to glycogen,
decreasing serum glucose levels.

Oral hypoglycemic agents stimulate the pancreas
to produce more insulin and increase the
sensitivity of peripheral receptors to insulin,
thereby decreasing serum glucose levels.
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Role of insulin: Primarily acts in the liver, muscle, and
adipose tissue by attaching to receptors on cellular
membranes and facilitating the passage of glucose,
potassium, and magnesium.

Regular

Intermediate Acting Insulin
Long Acting Insulin
Pre-mixed insulin
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Blood glucose monitoring
Categories of insulin
Rapid-acting
Short-acting
Intermediate-acting
Very long-acting
Inhaled insulin
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To prevent dosage errors, be certain that there is
a match of the insulin concentration with the
calibration of units on the insulin syringe.

Before use, roll, not shake, the insulin bottle to
ensure that the insulin and ingredients are mixed
well and to avoid bubbles, causing drawing an
inaccurate dose.

When mixing insulin, inject an amount of air

equal to the insulin dose into the longer-acting
insulin first.
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Use and action of insulin

Symptoms of hypoglycemia and hyperglycemia
Required actions

Blood glucose monitoring

Self-injection of insulin

Insulin pump use
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Type |Drug Begins Peaks Duration
Short Humalog 5—15min [30-75min |2to 3 hours
Short Regular 30-45min |2to 3 hours |4 to6 hours
Basal Lantus 1to 2 hours | No peak 24 hours
Basal Levemir 3to4 hours |6to8hours |12to 24 hours
Combo | Novolog 70/30 |[10-20 min |1 to 8 hours Up to 18
hours
Combo | Humalog 75/25 |[9to 15 min | 1to 12 hours |Upto 18

hours







Injection into scar tissue may delay - Insulin injected into the

absorption of insulin. abdomen may absorb more
evenly and rapidly than
other sites.

= |nsulin administered SC has
a slower absorption rate
than if administered IM.

= Heat, massage, and
exercise of the injected
area can increase
absorption rates.



Insulin injection sites should be rotated to
prevent:

Hypertrophic lipodystrophy
a spongy swelling at or around the injection

site, which can interfere with insulin
absorption.

Lipoatrophic lipodystrophy
a loss of fat at the injection site, is most often
due to the use of animal insulin.
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Individualized
Mix short and longer acting
Timing depends on feed, exercise, glucose level, type
of insulin
Tight glucose control results in fewer long-term
complications

Oral Anti-diabetic Agents
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Lantus or Levemir often given once daily at HS

Doseage is adjusted by the patient’s Fasting Blood

Glucose

Occ. see either Lantus and Levemir given BID
Some pts don’t get a true 24 hour effect

Some pts need high enough doses that need two
shots
Generally this is equal doses given 12 hours apart

\



Rapid acting insulin (Regular not ideal choice)
Ordered for 15 min before or after meal
Usually given after
Dose calculated by Carb to Insulin Ratio
Doc orders intensity of dosing
Could order a set mealtime dose
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Looks a lot like a traditional sliding scale
Corrects the pre-meal BG back to goal of 80 — 140.

Scaled by doc based on insulin resistance and how
quickly the pt needs to get into range

Give with the dose after the meal.
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(Lantus or Levemir)
Lowers all the BG
Adjust by fasting BG

Mimics the body’s normal response to carbs
Adjusted by carb to insulin ratio

Corrects the premeal BG to goal
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Rapid-Acting Insulins

Starts lowering blood glucose within
10 - 15 minutes after injection

Insulin
Activity

0 2 4 6 8 10 12 14 16 18 20 22 24
Hours

Lispro (Humalog) and aspart (Novolog):
P Should be taken immediately before eating

P Reduce blood glucose after eating



Short-Acting Insulins

Most effective at
2 — 4 hours after injection

T E T
Activity

0 2 4 6 8 10 12 14 16 18 20 22 24
Hours

Regular insulin (Humulin R and Novolin R):
P Should be taken 30 - 60 minutes before eating

P Reduces blood glucose after eating









Administered by an externally worn pump containing a

syringe and reservoir with Regular Insulin connected to
the client by an infusion set.

Continuous infusion of a basal dose of insulin with
meal-associated increases in insulin seems to be more

effective than a multiple injection protocol in providing
metabolic control.

Buffered insu
insulin crysta

Instruct the ¢

in is used to prevent the precipitation of
s within the catheter.

ient to adjust the amount of insulin

received by regulating the pump settings on the basis
of blood glucose monitoring.
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Results from a nocturnal release of growth
hormone secretion that may cause blood glucose

elevations about 5 to 6 a.m.
Treatment includes administering an evening dose
of intermediate acting insulin at 10 p.m.
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A rebound phenomenon occurring in diabetes
mellitus.

Occurs when a rapid decrease in blood glucose
causes the release of glucose-elevating hormones

(epinephrine, cortisol and glucagon)

Occurs during the initial period of serum glucose
control; develops at peak insulin times and during
the night.
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Prescribed for clients with
Diabetes Mellitus Type Il

Assess the client’s knowledge of diabetes and the use of oral
antidiabetic agents.

Monitor vital signs and blood glucose levels.
Assess the medications that the client is currently taking.

Instruct the client to recognize symptoms of hypoglycemia
and hyperglycemia.
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Causes
Taking too much insulin
Not eating or skipping a meal or snack
Vigorous exercise

Side effect of both insulin and oral hypoglycemic
medication
Risk Reduction

Careful, frequent monitoring of blood glucose
Adhering to the dietary plan
Consistent exercise
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Pale, Cool or Clammy Skin
Diaphoresis
Irritable, nervous, anxious and/or weepy

Difficulty concentrating, speaking, focusing, and
coordinating

Shaky feeling, tremors, and dizziness
Hunger

Headache

Shallow respirations

Tachycardia

Blood glucose below 50 mg/dL
Nausea

Hypotension
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Listen to a client who reports a reaction.

Treat with simple sugars such as orange, apple, or
grape juice and avoid adding extra sugar.

When symptoms of hypoglycemia subside, client
should eat a complex carbohydrate (e.g., a
sandwich).

\



e Check swallow

e Recheck BG in 15 min

o t treatment if pt remains symptomatic and BG
<70






Monitor vital signs
Monitor neurological status
Monitor blood glucose
Mild Hypoglycemia
A capillary blood glucose level of 40 to 60 mg/dL.

Provide 10 to 15 g of carbohydrate and repeat
the treatment in 10 to 15 minutes

If symptoms do not subside; instruct the client to
eat additional food or the next scheduled meal in
15 to 30 minutes.
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Moderate Hypoglycemia
A capillary blood glucose level of 20 to 40 mg/dL.

Provide 15 to 30 g of carbohydrate and repeat
the treatment in 10 to 15 minutes if symptoms
do not subside.

Instruct the client to eat additional food such as
low-fat milk or cheese after 15 to 30 minutes.
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Severe Hypoglycemia

= The client who is unconscious or experiencing
seizures.

= Prepare for the administration of IM or SC
Glucagon or 50% dextrose IV as prescribed.

= Administer a second dose if the client remains
UuNconscious.

= Provide a small meal when the client wakes up
and is no longer nauseated

= Instruct the family on the administration of
Glucagon.
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A hormone secreted by the alpha cells of the islets
of Langerhans in the pancreas.

Increases blood glucose by stimulating
glycogenolysis in the liver.

Can be administered SC, IM, or IV.

Used to treat insulin-induced hypoglycemia when
the client is semiconscious or unconscious and is
unable to ingest liquids.

The blood glucose level begins to increase within 5
to 20 minutes after administration.
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Described as an elevated blood glucose level
Clinical Manifestations:

Gradual onset

Lethargic, dulled sensorium, and confusion
Thirst

WEELGESS

Nausea, vomiting, and abdominal pain
Flushed

Signs of dehydration

\



Dry, crusty mucous membranes

Deep rapid respirations and weak pulse
Fruity, acetone breath

Paresthesia and diminished reflexes
Acidosis and coma

Blood glucose as high as 250 mg/dL or more
Ketones high

Polyuria (early) to oliguria (late)

\



Instruct the client to monitor for signs of
hyperglycemia

Instruct clients to notify the physician when
blood glucose results are greater than 250 mg/dL
= Ketonuria is present for more than 24 hours

= Unable to take food or fluids

= When illness persists for more than 2 days

\



A complication of diabetes mellitus that develops
when a severe insulin deficiency occurs.

DKA is a life-threatening condition.

Hyperglycemia that progresses to metabolic acidosis
occurs.

Seen in clients with IDDM, undiagnosed diabetics,

and those who stop prescribed treatment for
diabetes.

It develops over a period over several hours to days.
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Fatigue and weakness
Headache

Sunken eyeballs

Dry mucous membranes
Thirst

Kussmaul Respirations
Polyuria

Fruity breath odor
Warm, dry flushed skin
Poor turgor
Weakness/malaise

\

Nausea, vomiting, and
abdominal pain.

Dehydration (from
hyperglycemia)
Tachycardia (rapid and weak)
Drowsiness and stupor.
Blood glucose above 250
Urinary glucose and Ketones.
Potassium imbalances.
Late signs include:

Oliguria

Anuria

Hypotension



Metabolic acidosis (from ketosis)
Nausea and vomiting
Lethargy
Ketone (fruity, alcohol-like) breath odor
Coma
Other manifestations
Abdominal pain (cause unknown)

Kussmaul respirations (increased rate and depth
of respirations, with a longer expiration; a
compensatory response to prevent a further
decrease in pH)
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Fluid replacement:
IV fluids: 0.45% or 0.9% NaCl initially @ 1 liter/hour*
Monitor urine output: 30-60 mL/hr

Regular Insulin: 10-25 units IVP & IV insulin gtt

@ 0.1 unit/Kg/hr.

Insulin gtt mixed 1 unit/ 1 mL or per policy

Monitor BS and electrolytes (esp. K+)

Replace K+ PRN

Consider bicarb if pH< 7.0

D5 %NS when BS 250-300mg%

Tawwitch to SQ






Hyperosmolality and hyperglycemia occur due to
lack of effective insulin. Ketosis is minimal or absent.
Hyperglycemia causes osmotic diuresis with loss of
water and electrolytes; hypernatremia, and
increased osmolality occur.

Manifestations include hypotension, profound
dehydration, tachycardia, and variable neurologic
signs due to cerebral dehydration.

High mortality.
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Polyuria, Polydipsia, and Polyphagia
Glycosuria

Dehydration

Abdominal discomfort
Hyperventilation

Alterations in LOC

Hypotension

Blood glucose is extremely high from 600 up to
2400 mg/dL

Absent Ketones
Shock and Coma
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The most critical element is the choice and rate of
fluid replacement

The initial objective for fluid replacement is to raise
the circulating blood volume

Monitor vital signs, urine output, and mental status
closely

Monitor fluid and electrolyte levels closely

Monitor potassium levels and glucose levels and for
signs of increased intracranial pressure
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Interdisciplinary Care
Maintaining blood glucose

Definitions of normal blood glucose levels vary in
clinical practice, depending on the laboratory
that performs the assay

Pharmacologic treatment for diabetes mellitus
depends on the type of diabetes

Dietary management for adults with diabetes,
based on guidelines established by the ADA.

The ability to maintain an exercise program is
affected by many different factors
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Macrovascular complications
Accelerated atherosclerotic changes

Coronary artery disease, cerebrovascular disease,
and peripheral vascular disease

Microvascular complications
Diabetic retinopathy, nephropathy
Neuropathic changes

Peripheral neuropathy, autonomic neuropathies,
hypoglycemic unawareness, neuropathy, sexual
dysfunction
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*A chronic and progressive non-inflammatory
impairment of the retinal circulation that
eventually causes hemorrhage.

*Permanent vision changes and blindness can
occur.

*The client has difficulty with carrying out the daily
tasks of glucose testing and insulin injections.

\



*A change in vision as a result of ruptured vessels.
*Blurred vision due to macular edema
=Sudden loss of vision caused by retinal detachment.
=Cataracts due to lens opacity.

Treatment
*Maintain safety

=Early prevention by the control of hypertension and blood
glucose levels

*Photocoagulation (laser therapy) to remove hemorrhagic
tissue to decrease scarring

*\/itrectomy: to remove vitreous hemorrhages and thus
decrease tension on the retina, preventing detachment
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A progressive decrease in kidney function as a
result of the diabetes

Clinical manifestations
Thirst
Fatigue
Anemia
Weight loss
Signs of malnutrition
Frequent urinary tract infections
Signs of a neurogenic bladder
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Early prevention by the control of hypertension
and blood glucose levels

Monitor vital signs
Monitor |&O
Monitor BUN, creatinine, and for Albuminuria

Restrict dietary protein, sodium, and potassium as
prescribed

Avoid nephrotoxic medications

\









Burning, tingling, and numbness in hands, feet, and
legs

Loss of feeling in extremities when sensory nerve
fibers affected

Inability to tell difference between hot and cold

Client may have dizziness, double vision, ringing, or
buzzing in ears

Male client may have impotence, and both genders
may have decreased libido

Client may complain of inability to completely empty
bladder
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Paresthesia

Decreased or absent reflexes

Decreased sensation to vibration or light touch
Pain, aching, and burning in the lower extremities
Poor peripheral pulses

Skin breakdown and signs of infection

Weakness or loss of sensation in cranial nerves IlI,
IV, V or VI

Dizziness and postural hypotension

\
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Assessment
Take a thorough health history.
The most common symptoms are the three Ps:
polyuria, polydipsia, and polyphagia.
Check the feet for circulation, wounds, and
reddened areas.

Screen for problems with vision, including blurred
vision, cataracts, and glaucoma.
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Hospitalized diabetic patients
Self care & hygiene
Hyperglycemia in-house
Hypoglycemia in-house
Alterations in diet
= NPO
= Clear liquids
= Enteral tube feedings

= TPN
Stress management
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What to Do When Il

=Avoid exercise

=Have regular intake of food and water.

=Take insulin or oral hypoglycemic medicine.

=Test blood glucose every 4 hours.

=Test urine for Ketones

*Notify physician
If vomiting or diarrhea persists for more than 6
hours
If unable to eat for more than 24 hours
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Concerns for Young Adults

Assess the young adult’s lifestyle including eating
habits/patterns, exercise

Provide teaching to address the need for scheduled
eating patterns and exercise regime

Concerns for Middle-Aged Adults

Assess the client’s lifestyle to include eating
habits/patterns, exercise

Provide teaching to address the need for scheduled
eating patterns and exercise regime.
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If obese, might need diet, exercise, and weight
reduction program

Consider: dietary likes/dislikes, eating habits, meal
preparation, age-related changes in taste and smell,
dental health

Consider: age-related decline in calorie needs and
reduced physical activity

Might be on a fixed income

Coexisting illnesses and multiple medications can
decrease appetite and reduce energy to plan, cook, or
eat
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Risk for Infection

Risk for Imbalanced Nutrition: More Than Body
Requirements

Risk for Impaired Skin Integrity
Delayed Surgical Recovery

Ineffective Peripheral Tissue Perfusion
Impaired Dentition

Ineffective Health Maintenance
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Knowledge, deficient
Self-esteem, risk for
situational low
Sensory perceptions,
disturbed

Fluid volume, risk for
deficient

Injury, risk for

Sexual dysfunction

\

Body image, disturbed
Coping, ineffective
Home maintenance,
impaired

Nutrition: less than
body requirements,
imbalanced
Nutrition: more than
body requirement,
imbalanced

Activity intolerance



Take measures to prevent infections.

Protect the client from bumps, bruises, and

trauma, as small skin openings can lead to infection
and gangrene.

Inspect skin daily.

Advise the client not to sit for a long time with the
legs hanging down and to avoid crossing the legs.

Encourage and provide opportunities for exercise.
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Monitor finger-stick blood sugar levels when
ordered before meals and at bedtime.

Administer medication as ordered (insulin or
antidiabetic drug) and teach the client to manage
medication.

Monitor vital signs of all clients with DM, especially
blood pressure, as elevated blood pressure can lead
to further complications for diabetics.

For Type 1 diabetics especially, observe the client's
tray and snacks and report any food not eaten so
that calorie adjustments can be made.
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Early prevention by the control of hypertension and
blood glucose levels

Careful foot care to prevent trauma

Apply topical capsaicin (Axsain, Zostrix) for
temporary relief of neuralgia as prescribed
Initiate bladder-training programs

Instruct in the use of estrogen-containing lubricants
for women with hyspareunia
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Provide information

bout diet ibed
Food Management AabOUL CIEL prestribe

Instruct client how to:

*Monitor own blood
glucose

=Teach clients and
families:

*To make healthy food
choices

=About fast foods that
are nutritious

=Avoid skipping or
delaying meals and
snacks

=Read nutrition labels

\



Avoiding Alcohol and Nicotine
Advise clients that:

Mixing alcohol with oral hypoglycemic medication
may cause hypoglycemic reactions

Nicotine use can damage nerves and walls of blood
vessels

Exercise
Teach clients importance of consistent exercise in:
Maintaining blood sugar control
Decreasing stress
Lowering heart rate and blood pressure
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Reinforce need to see
a dentist twice a year

Skin, Feet, and Teeth
1y FEET, afitl 1E€ for checkups and

Teach client to

cleaning
Inspect the skin Medication Teaching
daily Teach
Prevent cuts, cracks, Proper
and sores administration of
Do proper care of insulin to clients on
the feet insulin

Rotation of injection
Site
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Assess the primary presenting problem
In addition, assess needs related to diabetes

Patient knowledge of diabetes and diabetes care
skills

Blood glucose levels
Skin assessment
Preventative health measures
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Assess knowledge and adherence to plan of care.

Provide basic information about diabetes, its cause
and symptoms, and acute and chronic complications
and their treatment.

Teach self-care activities to prevent long-term
complications including foot care, eye care, and risk-
factor management.

Include family in plan of care.

Provide information, encourage health promotion
activities, and recommended health screenings.
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Collect data related to chronic complications
ldentify frequency of DKA, HHNS, hypoglycemia
Document VS, LOC, skin integrity, complications
Notify MD of client’s response to treatment

Reinforce teaching related to medications, diet, and
self-care

Document
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Maintain prescribed diet and exercise

Insulin needs are increased if you have surgery,
trauma, fever, or infection

Monitor blood glucose

Report any illness or side effects to healthcare
provider

Undergo periodic lab evaluations
Avoid alcohol intake
Take medications as prescribed

Some medications (oral) may interfere with oral
contraceptives
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