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Introduction

This chapter examines type 2 diabetes across the life 
span. Discussion begins with the concept of diabetes as a 
progressive disease. A case study is used to provide a brief 
overview of the pathophysiologic deficits and diagnostic 
criteria for type 2 diabetes. Next, treatment is discussed, 
using the clinical practice recommendations of the Ameri-­
can Diabetes Association (ADA). The basic principles of 
care are then outlined for 2 age groups with numerous 
special considerations: elderly adults and children and 
adolescents. Similarities and differences in approaches to 
care for each of these age-­specific populations are explored. 
Questions and controversies are highlighted at the end of 
the chapter.

State of the Problem

Clinical Presentation
Type 2 diabetes is a disease characterized by hyperglycemia. 
The dual defects of insulin resistance, primarily at the cell 
receptor sites of muscle tissue, and a progressive decrease in 
insulin secretory capacity, result in hyperglycemia.1

The deficiency of pancreatic beta-­cell function, 
which progresses over time, limits insulin production. 
Without adequate insulin amounts to compensate for 
insulin resistance, the transportation of glucose from the 
bloodstream into the cell cannot occur. Insulin resistance 
and a reduction in insulin production and secretion are 

present in varying degrees, depending upon the duration 
of the disease.

Phase 1: The natural progression of type 2 dia-­
betes appears to start with insulin resistance and 
impaired insulin sensitivity, followed by compensa-­
tory insulin hypersecretion.
Phase 2: In the second phase, now referred to as 
prediabetes, impairment of pancreatic beta-­cell 
secretion of insulin produces an abnormal rise in 
postmeal and fasting glucose levels.
Phase 3: In the third phase, overt diabetes appears 
due to progressive impairment of beta-­cell insulin 
secretion and lack of insulin sensitivity accompa-­
nied by increased hepatic glucose production.2

In the third phase, fasting glucose levels are greater 
than or equal to 126 mg/dL; however, many people with 
type 2 diabetes are unaware they have the disease since the 
mild elevations in glucose levels do not produce physical 
signs and symptoms prompting medical evaluation. Based 
on the number of persons who have long-­term complica-­
tions at initial presentation, scientists have estimated that 
diabetes may have been present for 4 to 7 years prior to the 
clinical diagnosis.3

Unlike the abrupt onset of type 1 diabetes, which 
presents with the classic symptoms of polyuria, poly-­
dipsia, and polyphagia, type 2 diabetes is usually insidi-­
ous and progresses gradually. The first symptoms may be 
fatigue, poor wound healing, dry mouth, or other poorly 
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Type 2 diabetes, while historically a disease 
affecting older individuals, is affecting chil-­
dren, teenagers, young and older adults at 
alarming rates. Each age group has specific 
problems requiring specific strategies.

Risk factors for developing type 2 diabetes 
include ethnic background, family history, 
obesity, and a sedentary life style.
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Type 2 diabetes is also associated with hyper-­
tension, hyperlipidemia, and cardiovascular 
disease.

Treatment primarily consists of physical 
activity, healthy eating, and multiple medi-­
cations, which present challenges to the 
diabetes educator, individual with diabetes, 
and family.
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Key Concepts
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differentiated symptoms. Alternately, type 2 diabetes that 
has gone undetected for a period of time can present with 
many of the overt symptoms usually attributed to type 1 
diabetes. This wide range of presenting symptoms reflects 
the level of insulin resistance and the degree of beta-cell 
dysfunction at diagnosis.

Incidence and Prevalence
In 2005, the Centers for Disease Control and Prevention 
(CDC) announced that 20.8 million people, or 7% of 
the US population, have diabetes. Nearly a third of these 
Americans are undiagnosed. Of those diagnosed, 85% to 
90% have type 2 diabetes.

Generally Increases With Age.  In looking at 
how type 2 diabetes affects the demographic groups, the 
fastest-­growing segment of the population diagnosed with 
this disease are those aged 65 years and older. Prevalence 
of diabetes increases with age. The incidence may vary 
between the sexes from one population to another, but in 
general men and women are afflicted equally.4

Children and Adolescents Now Also a 
Concern.  The National Diabetes Fact Sheet 2005 
notes that type 2 in children is still rare but of growing 
concern.5 Although type 2 diabetes typically presents in 
adults over 30 years old, diagnosis of children with type 2 
diabetes, particularly among the high-­risk ethnic groups 
(eg, Hispanics, African American, and Native American) 
has increased over the past 5 years.

Genetics and Environment are Factors.  Ge-­
netics and environmental/behavioral factors also play an 
important role in the development of type 2 diabetes. 
Chapter 2 on diabetes prevention discusses these aspects 
more fully.

Diabetes is reaching epidemic proportions through-­
out the world. The CDC and World Health Organization 
estimate that by the year 2025, 330 million people will 
have diabetes, predominantly type 2. The greatest areas 
of growth are in Asia and Africa, where the shift to more 
industrialized economies, sedentary lifestyles, and West-­
ernized diets has increased the incidence of type 2 diabetes 
dramatically.4

As this explosion in the number of persons with dia-­
betes reaches epidemic proportions, healthcare economics 
will be seriously affected. The healthcare system will be 
straining its capacity to effectively and efficiently diagnose, 
treat, and educate those affected. Prevention and early 
detection of diabetes play a significant role in controlling 
this epidemic (see chapter 2).

Risk Factors for Type 2 Diabetes

Heredity, which is nonmodifiable
Obesity, which is modifiable
Physical inactivity, which is also modifiable

Obesity is the most powerful predictor for the devel-­
opment of type 2 diabetes. In high-­risk populations, such 
as the Pima Indians, members of the at-­risk group who are 
not obese have a lower incidence of diabetes. The interplay 
of other risk factors, however, such as family history with 
obesity, can increase incidence.

The following list summarizes risk factors.6 In addition, 
some public health experts and planners have noted that 
the economically disadvantaged have increased risk and 
some groups are targeting public health programs to this 
group—for example, Healthy People 2010.7

Age of at least 45 years: The elderly especially have 
increased risk
Overweight (body mass index [BMI] ≥25 kg/m2): 
May not be correct for all ethnic groups; see chapter 2 
for more information regarding Asian populations
First-degree relative with diabetes
Habitual physical inactivity
Member of a high-­risk ethnic population: Afri-­
can American, Hispanic, Native American, Asian 
American, Pacific Islander
Previously identified prediabetes: impaired glucose 
tolerance (IGT) or impaired fasting glucose (IFG)
History of gestational diabetes mellitus or the deliv-­
ery of a baby that weighed more than 4.1 kg (9 lb)
Hypertension ≥140/90 mm Hg
High-density lipoprotein level of up to 35 mg/dL 
or a triglyceride level of at least 250 mg/dL
Polycystic ovarian syndrome
History of vascular disease

Diagnosis of Type 2 Diabetes

The American Diabetes Association has outlined 3 options 
for diagnosing type 2 diabetes.8 See Table 10.1 for a sum-­
mary. Findings should be confirmed by repeat testing on 
a different day.
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Most important risk factors 
for type 2 diabetes:

Most important risk factors 
for type 2 diabetes:

Summary of risk factors for type 2 diabetes:Summary of risk factors for type 2 diabetes:
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Treatment of Type 2 Diabetes

At diagnosis of type 2 diabetes, the person with diabetes and 
the healthcare professional work together to create an indi-­
vidually tailored management plan that will focus on the 
treatment of hyperglycemia present as well as the underly-­
ing physiologic deficits. The plan addresses the following:

Medical nutrition therapy
Physical activity and exercise plan
Blood glucose control
Reduction of risks for chronic complications
Medication as the disease progresses

This multifaceted approach requires that the patient 
and provider consider a significant range of options. Much 
of the initial treatment aims to reduce troublesome symp-­
toms such as polyuria and dry mouth and restore physi-­
ologic balance.

Lifestyle Interventions
For newly diagnosed patients with diabetes, medical nutri-­
tion therapy (MNT) is an essential first step in controlling 
glucose levels. Increasing physical activity is also impor-­
tant. The case in this chapter exemplifies this; more infor-­
mation on these topics can be found in chapters 13 and 29 
(on nutrition) and 14 and 30 (on physical activity).

Reducing Complications
The major cause of death in persons with type 2 diabe-­
tes is related to cardiovascular disease. In 2001, an esti-­
mated 19% of all deaths for which cardiovascular disease 
was listed as the primary cause of death were attributed to 
diabetes. This accounted for 108,000 (58%) of all deaths 
attributable to diabetes.10 Both nutrition plans and exercise 
plans for individuals with type 2 diabetes must incorporate 
prevention of cardiovascular disease. Reducing saturated 
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fat, limiting sodium use, encouraging physical fitness and 
weight reduction when appropriate are all components of 
a healthy-­heart strategy. After the diagnosis of diabetes, 
screening for hypertension and hypercholesterolemia is 
appropriate; if these comorbidities are present, aggressive 
treatment is initiated.

Blood Glucose Control
The following target goals have been established by the 
ADA to minimize the effects of the disease and its chronic 
complications:11

Before-meal glucose: 90 to 130 mg/dL
Bedtime glucose: 110 to 180 mg/dL
A1C: below 7%

Studies such as the Diabetes Control and Compli-­
cations Trial (DCCT)12 and the UK Prospective Diabetes 
Study (UKPDS)13 demonstrated that maintaining glyce-­
mic control with an A1C of <7% significantly reduced the 
microvascular complications associated with diabetes.

Self-Monitoring.  Self-monitoring of glucose 
is an essential component to self-­care. Self-­monitoring 
empowers those with diabetes to make needed adjustments 
in their daily care and gives them the necessary data to 
evaluate those changes.

Glucose meters for home use are simple to use, requir-­
ing only 2 to 3 steps in the procedure. A small sample of 
capillary blood, which can be taken from a variety of sites, 
is applied to a testing strip; results are reported in 5 to 45 
seconds. Small and portable, meters can use either language 

�
�
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Table 10.1  Diagnosing Type 2 Diabetes in Adults
3 Options

Acute Symptoms* Plus Casual† 
Plasma Glucose
≥200 mg/dL (11.1 mmol/L) 

Fasting Plasma Glucose‡

≥126 mg/dL (7.0 mmol/L)
2-Hour Postload Glucose
≥200 mg/dL (11.1 mmol/L)
during oral glucose tolerance test 
(75‑g glucose)§

Note: These results should be confirmed by repeat testing on a different day
*Classic symptoms of diabetes include polyuria, polydipsia, and unexplained weight loss
†Casual is defined as any time of day without regard to time since last meal
‡Fasting is defined as no caloric intake for at least 8 hours
§The oral glucose tolerance test is not recommended for routine clinical use

Source: Data from the American Diabetes Association. Diagnosis and classification of diabetes mellitus. Diabetes Care. 2004;27 Suppl 1:S9.

Heart Disease is the Leading Threat
More than half of all deaths attributable to diabetes are 
due to cardiovascular disease. 
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EB, a widowed Hispanic woman age 46, noted that in 
the past year she had had a 15-lb weight gain, recurrent 
vaginitis, and a tendency to become fatigued after her 
main meal. She attributed these problems to her stress-­
ful life, which included caring for both her ill mother 
and a new grandchild in her home. Her past medical 
history was significant for hypertension and dyslipid-­
emia, notably an elevated triglyceride and decreased 
HDL level. Her social history revealed that she had 
never smoked and drank red wine approximately 1 to 
2 times per month. She had not been sexually active 
since the death of her husband 3 years prior. During the 
medical evaluation for urinary tract infection and the 
subsequent follow-­up laboratory testing, the following 
data were gathered:

Urine analysis: glycosuria

BMI: 35

BP: 130/85 mm Hg

Skin: marked acanthosis nigricans in folds of 
neck and axillae

Fasting glucose: 199 mg/dL and 233 mg/dL

The lab data confirmed the diagnosis of diabetes. 
EB was upset but not surprised by the diagnosis. Her 
mother, two sisters and a brother all had type 2 dia-­
betes; she had wondered in the past if she, too, had 
diabetes. During the course of the visit, EB stated she 
knew very little about managing diabetes and could not 
see herself incorporating changes in diet or exercise into 
her already busy life. She expressed fear at the possible 
development of blindness and kidney disease and worry 
that her children will be burdened with her care.

Since coming to the United States from Puerto 
Rico 4 years ago, EB was learning to speak English, 
but still preferred to read in Spanish. Her children, 
particularly her daughter who lived with her, usually 
assisted in language interpretation at EB’s medical 
appointments.

Discussion
The diagnosis of type 2 diabetes in EB signifies 

the increased incidence of the disease among certain 

•

•

•

•

•

ethnic groups, in this case among Hispanic Americans. 
With a significant family history, EB had a genetic pre-­
disposition: 4 first-­degree relatives already diagnosed 
with diabetes. A history of obesity with further weight 
gain, diminished exercise, and significant life stressors 
may have been the environmental and behavioral trig-­
gers that led to the manifestation of type 2 diabetes. 
The presence of acanthosis nigricans, a thickening of 
the stratum corneum that becomes pigmented, was a 
marker for the presence of insulin resistance. Insulin 
and IGF-1 receptors were present and respond to high 
levels of insulin. This hyperinsulinemia promotes kera-­
tinocyte proliferation resulting in acanthosis nigricans 
and/or skin tags.9

EB had a significant number of risk factors for dia-­
betes. She was obese with a BMI of 35, and although 
active, had limited exercise. Her family history was 
strongly positive for diabetes and her ethnicity further 
increased risk. EB also had a past medical history of 
hypertension and elevated lipid values.

In those with underlying pathophysiologic changes 
indicative of prediabetes, the overt presentation of type 
2 diabetes often occurs after an illness or other stressor. 
In EB’s case, she had the physical stress and exhaustion 
of being a multigenerational caregiver. Determining 
whether the underlying and as-­yet untreated diabetes 
exacerbated the urinary tract symptoms, which brought 
her to the clinic, or if the UTI was an initial symptom 
of the diabetes is difficult. Often, UTI or vaginitis are 
the presenting symptom in a woman with abnormal 
glucose levels.

The presence of glucose in the urine indicated that 
the level of serum glucose had exceeded approximately 
180 mg/dL, the level considered the usual adult renal 
threshold. Urine results are not diagnostic, but heighten 
the suspicion for the diagnosis of diabetes. Renal thresh-­
old is reduced in children and pregnant women and 
elevated in the aged. Applying the diagnostic criteria 
(Table 10.1) to EB’s lab results shows that her glucose 
values are indicative of diabetes.

Case in Point: An Adult Develops Type 2 Diabetes
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or symbols to prompt the person to perform the next step 
of the procedure. Most meters now have a memory to store 
the time, date, and testing results of multiple glucose tests. 
The person with diabetes tests blood at certain times of 
the day to assess a response to food intake, medication, 
and/or exercise. Recording these results creates a diary of 
diabetes care that can act as a reference to assist in future 
therapeutic decisions.

A point to consider for the diabetes educator is the 
psychomotor and cognitive ability of the individual per-­
forming the skill of blood glucose monitoring. Even for 
patients who have experience with a glucose-­testing device, 
these skills must be demonstrated at least once to the dia-­
betes educator. During the evaluation, the diabetes educa-­
tor assesses the individual’s ability to properly calibrate or 
code the meter, insert strips, obtain the sample, replace the 
battery, and troubleshoot meter errors.

Pharmacologic Interventions
The pathways to controlling blood glucose levels and 
achieving the target goals vary for each person with dia-­
betes. Initially, lifestyle modifications may be sufficient, 
but as the disease progresses, the pathophysiologic changes 
diminish insulin sensitivity and beta-­cell production, 
requiring medications to reach target goals.

Individualized Plan
The provider must tailor the medication regimen to the 
individual and adjust it as necessary to maintain glycemic 
control. During the first few years of type 2 diabetes, the 
use of oral medications, usually in a multiple drug regi-­
men, are effective in reaching target goals.

Oral medications (discussed in depth in chapter 15) 
used for the treatment of diabetes address the various 
pathophysiologic deficits:

Biguanides (metformin): Reduce hepatic glucose 
output

Sulfonylureas (glyburide, 
glipizide):

Improve insulin secretion

Thiazolidinediones 
(rosiglitiazone, 
pioglitazone):

Increase insulin sensitivity

Meglitinides
(repaglinide, nateglinide):

Increase circulating 
insulin levels but have a 
shorter duration than the 
sulfonylureas

Alpha-glucosidase inhibitors
(miglitol, acarbose):

Act within the intestinal 
wall to prevent/delay the 
breakdown of certain 
carbohydrates

As diabetes progresses, oral agents may need to be 
supplemented with additional medications. Injectable 
exenatide may be added to the regimen, or insulin therapy 
may be initiated. In addition to the traditional injectable 
formulation, an inhaled form of insulin was approved by 
the US Food and Drug Administration in January 2006. 
(See chapter 15 for more information on medications.) 
With increasing duration of disease, many people with 
type 2 diabetes require insulin therapy to remain in a 
healthy glycemic range. Both the person with diabetes and 
the healthcare professional need to determine when to add 
or convert to insulin therapy.

The decision to start an injectable therapy, particu-­
larly insulin, can be a difficult one. Fear of needles or injec-­
tions, myths and fallacies about insulin therapy, concerns 
about hypoglycemia when using insulin, and alterations 
in lifestyle due to the use of injectable therapies all can 
present barriers to initiation of this therapy. (See chapter 4 
for more information on anxieties and diabetes-­specific 
fears.) Those who did not adhere to their diabetes regimen 
may have been threatened with the prospect of insulin 
therapy, further compounding their reluctance to switch 
to this therapy when the time is appropriate. Coercion of 
this type increases fear and resistance to using this safe and 
effective drug.

There are many different types of insulin and various 
delivery devices. Patient education is a critical component 
of management of type 2 diabetes with insulin therapy. 
Not only must the individual with diabetes and ancillary 
caregivers understand how to administer the insulin; they 
must also learn about the type, timing, and action of insu-­
lin. Chapters 15 and 31 provide detailed information.

Type 2 Diabetes in Older Adults

Undiagnosed and untreated diabetes is more common in 
older adults than in any other age group. Approximately 
20.9% of all people age 60 or older have diabetes.5 Those 
age 65 and older account for almost 50% of the popula-­
tion with diabetes.5 In 2004, the prevalence of diagnosed 
diabetes among people aged 65 to 74 years (16.7%) was 
approximately 12 times that of people less than 45 years 
of age (1.4%).14 The risk of developing diabetes increases 
with age, but diminishes after the age of 80.

Screening and Diagnosis 
of Older Adults
Diagnostic criteria for diabetes do not alter or become less 
stringent for older adults. The same set of criteria is applied 
to the nonpregnant adult regardless of age (only in the case 
of pregnancy do guidelines for screening and diagnosing 
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Although EB had stated her reservations about attempt-­
ing lifestyle changes, the individualized approach to 
nutrition, presented in a step-­wise manner, addressed 
these concerns and endeavors so that the necessary 
adjustment could be made.

Nutrition Plan
MNT involves a thorough assessment of the person’s 
current lifestyle, eating patterns, ethnic, and cultural 
or traditional food preferences as well as nutritional 
requirements for stages of growth and development. 
MNT also incorporates nutritional changes nec-­
essary to prevent or treat other health conditions, 
such as dyslipidemia or osteoporosis. For EB, her 
nutrition plan would incorporate the following key 
elements:

She could eat the Hispanic foods she loved, but 
was encouraged to limit portion sizes where 
appropriate to enhance weight loss

During early phases of treatment, reduction of 
carbohydrates such as juices and concentrated 
sweets would be emphasized to lower the glyce-­
mic load, which would help reduce insulin resis-­
tance from glucose toxicity

Physical Activity Plan
EB’s life was very active, but she was doing little to 
improve her cardiovascular system or to increase her 
metabolism to burn calories and contribute to weight 
loss. An increase in aerobic exercise would address 
both of these concerns. In addition, weight loss and 
exercise might improve her lipid values—raising HDL 
and lowering triglycerides. Exercise would also provide 
a healthy outlet for the stress EB experienced in her 
role as caregiver. Although beginning an exercise pro-­
gram can be daunting, most patients find a walking 
program an easy and effective way to increase aerobic 
activity. Planning brief 10- to 15-minute periods of 
time to walk throughout the day helps improve insulin 
sensitivity, reduce weight, and improve cardiovascular 
fitness.

•

•

Blood Glucose Control
A significant part of EB’s treatment plan focused on 
obtaining and maintaining blood glucose ranges in accor-­
dance with target goals established by the ADA. The role 
of maintaining glycemic control in reducing microvas-­
cular complications was an important and empowering 
message for EB, who feared blindness and renal disease.

Monitoring.  To monitor changes in blood 
glucose levels and the response to treatment, EB needed 
to learn to check her glucose at home. Self-­monitoring 
of glucose is an essential component to self-­care. It 
empowers the patient to make needed adjustments 
in their daily care and gives them the necessary data 
to evaluate those changes. EB had been checking her 
mother’s glucose level at home sporadically. She had 
never self-­tested. She told the diabetes educator she felt 
confident using the brand of meter she had used for her 
mother and did not feel the need for further instruc-­
tions. EB demonstrated proper techniques in the use of 
her glucose meter and agreed to test before breakfast and 
again before supper. She was given an instruction sheet 
written in Spanish that delineated the steps needed to 
periodically check the accuracy of the meter, including 
the help-­line number for the meter manufacturer.

Medication
EB needed not only MNT, but also medication because 
she was symptomatic. She was started on metformin 
(Glucophage). She received all written instructions 
and material in both Spanish and English. During the 
appointment, her daughter had been helpful in trans-­
lating certain difficult English words to Spanish for EB; 
however, once EB was at home, she would need to be 
able to read and formulate her own questions regarding 
her therapy.

After receiving a prescription to treat the UTI, a 
sample of metformin, and instructions to increase her 
fluid intake while on the antibiotics, EB was scheduled 
for an appointment for follow-­up care in 1 week, at which 
time she would bring her glucose test results diary for dis-­
cussion and participate in further dietary instruction.

Case—Part 2: Implementing the Adult’s  
Treatment Plan
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gestational diabetes change, relying on an oral glucose tol-­
erance test to determine the diabetes state).

Older adults should be screened annually for diabe-­
tes. Although measuring fasting plasma glucose increases 
detection of diabetes in the young, this test may actually 
miss 31% of cases in older adults.15

For older adults, a 2-hour oral glucose tolerance test may 
better reveal the presence of diabetes than measuring 
plasma glucose increases.

Clinical Presentation
As in the younger adult population, type 2 is the most 
common type of diabetes in older adults. Older adults with 
diabetes rarely present with the typical symptoms of hyper-­
glycemia.16 Physiologic changes associated with aging may 
diminish thirst and increase dehydration. Glycosuria at the 
usual levels may not be seen because of the advance in renal 
threshold associated with aging.

Older, Lean Patients.  Lean older adults may 
exhibit signs of autoimmune changes like that usually seen 
in type 1. Latent autoimmune diabetes of adults (LADA) 
does occur, presenting in older adults who are not obese. 
Often, this presentation creates a confusing clinical picture 
of acute hyperglycemia because this population normally 
is diagnosed with type 2 diabetes. To be well controlled, 
LADA requires insulin treatment to preserve beta-­cell func-­
tion and promote euglycemia. Although the rates of occur-­
rence are small, the healthcare professional must be aware 
of the possibility of this diagnosis in older lean patients. A 
laboratory blood test to measure antiglutamic acid decar-­
boxylase (anti-GAD) or islet cell antibodies (ICAs) can 
confirm the autoimmune state and improve treatment of 
the person with LADA.17

Other Presentations.  Others may present with 
glucose elevations due to an acute illness, a transient medi-­
cal condition, or the introduction of a certain medication 
(steroids, antihypertensives, cardiac medications). This 
increase in plasma glucose levels may be a clue to previously 

Recommended screening 
method for older adults:
Recommended screening 
method for older adults:

undiagnosed diabetes, IGT, or IFG and present an oppor-­
tunity for further assessment and treatment.

Considerations Regarding 
Older Adults
Older adults are a heterogeneous group; some may be 
active and functional, providing their own self-­care, while 
others may suffer from multiple comorbidities and require 
assistance or total care. The following factors must be care-­
fully considered in planning education and care for the 
unique needs of individuals in this age group:

Medical complications
Physical limitations
Other prescribed medications
Effects of aging
Greater risk of hypoglycemia

Complications
Older persons with type 2 may have a long duration of 
diabetes with an increase in complications, both macro-­
vascular and microvascular. The UKPDS showed that 
macrovascular complications of diabetes are 1.5 to 2 times 
more prevalent in the older diabetic populations than in 
the nondiabetic population.18 Based on diabetes mortality 
and morbidity rates collected from Medicare claims data 
on the elderly population in the United States, the follow-­
ing conclusions have been drawn:19

Leading causes of morbidity are ischemic heart dis-­
ease and stroke
Gangrene, amputation, and lower extremity infec-­
tion make up the next cohort of diseases associated 
with morbidity
Acute complications (hypoglycemia, ketoacidosis, 
hyperosmolar syndrome) comprise the last group

Physical Limitations
Older adults with diabetes are about 1.5 times more likely to 
have physical limitations and alterations in the activities of 
daily living than those without diabetes.20 Disabilities may 
be directly linked to eye disease, strokes, cardiovascular dis-­
ease, neuropathies, and peripheral vascular disease. Older 
persons with diabetes may also respond more symptomati-­
cally to both hyperglycemia and hypoglycemia. Coupled 
with additional comorbidities, the long tenure of diabetes 
may contribute to frailty. Physical limitations necessitate 
adjustment in management goals and interventions.

Polypharmacy
Older adults with diabetes may also be on multiple medi-­
cations for a variety of ailments. This can lead not only to 
dosing and timing errors, but also the heightened possibility 
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Care With Older Adults
Interventions must carefully consider nutrition and 
exercise limitations and medication side effects perti-
nent to the older adult’s situation.
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of drug interactions. The healthcare professional must use 
caution when prescribing certain diabetes medications for 
older adults.

Metformin. In patients >80 years of age, evaluate 
renal function with creatinine clearance; if <60 mg/
dL, do not administer drug. Serum creatinine is a 
poor correlate of renal health because of the low 
muscle mass characteristic of the elderly person.
Thiazolidinediones. Contraindicated in Class 3 and 
4 congestive heart failure (CHF); avoid if CHF is 
present, determine benefit versus risk.
Sulfonylureas. Beware of long half-­life and propen-­
sity for hypoglycemia; caution in liver and renal 
dysfunction.
Insulin. Risk of severe hypoglycemia increases 
with age.

Aging
Physiologic changes in aging affect signs and symptoms 
associated with diabetes and its complications. Below are 
facets of normal aging that can significantly impact diabe-­
tes care:

Diminished taste and olfactory sense
Reduced metabolic rate that alters digestion
Decreased renal clearance
Altered pain perception

Higher Risk for Hypoglycemia
Slowed counterregulation of hormones, erratic food intake, 
certain medications (beta-blockers), and slowed intestinal 
absorption place the older adult at higher risk for hypogly-­
cemia. The adrenergic response to low blood glucose levels 
may be diminished or absent. Instead, the initial symp-­
toms, such as lack of motor skills or confusion, represent a 
neuroglycopenia that may be misdiagnosed or pose a safety 
risk to the individual.

In light of all of the changes in the older adult’s health, 
close attention must be paid to nutrition and exercise inter-­
ventions and medication side effects. The healthcare pro-­
fessional must keep in mind the individual’s preferences 
and physiologic alterations.

Factors Influencing Education Strategies
For those with diabetes who are still hardy, diabetes self-
care and management goals must reflect their capabili-­
ties. Despite the fact that age can affect the processing of 
information, the capacity to learn and integrate new infor-­
mation remains intact throughout the life cycle. In the 
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Cautions with diabetes medication 
in older adults:21

Cautions with diabetes medication 
in older adults:21

educational process, accommodations should especially be 
made for the following:

Hearing changes
Visual changes
Cognitive status

Paced Learning and Feedback.  As with all 
adult learners, older persons with diabetes benefit from a 
step-­wise approach to education that recognizes their past 
experience and builds upon it. In addition, several studies 
have demonstrated that some older adults with type 2 dia-­
betes may experience some mental slowing that affects the 
ability to perform diabetes self-­care behaviors.22,23 The dia-­
betes educator must assess older patients for comprehen-­
sion and memory through both verbal and skill feedback.

Equipment Difficulties.  Self-care devices that 
require technical skill and manipulation, such as those for 
self-­monitoring of glucose and insulin administration, have 
become much easier for the older adult with diabetes to use.

Glucose meters have larger display screens, audible 
beeping prompts, reduced sample size, and ergo-­
nomically designed easy-­to-grip bodies to facilitate 
ease of use. Some meters have test strips in drums 
or cartridges that are easier for arthritic hands to 
maneuver.
Insulin administration. Insulin pens have made self-
administration of insulin safer for the older person 
with diabetes. Since it is easier to read dosage marks 
on insulin pens than on syringes, accuracy of dosing 
is increased. These devices reduce dosage errors and 
do not require the manual dexterity of the vial and 
syringe method. The advantages and disadvantages 
of inhaled insulin delivery may also be considered 
as products in this category become available.

Since some third party payors do not routinely reim-­
burse for some of these devices, the diabetes educator must 
endeavor to educate third party payors regarding the need 
for these devices and to advocate on behalf of the patient.

Other Barriers.  In an older, retired population, 
financial concerns, insurance issues, and transportation 
difficulties can become staggering problems, confounding 
the delivery of health care and health maintenance. For the 
person with type 2 diabetes, expenses can be a concern—
both the expense of medication for diabetes and its comor-­
bidities and the cost of coverage for multiple medical visits 
plus podiatric, dental, and eye care. The healthcare pro-­
vider must be aware of these issues and seek to ameliorate 
them whenever possible. For example, prescribing medica-­
tions that are preferred and offer maximal reimbursement 
or coverage whenever possible reduces the financial burden 
of the person with diabetes.

�
�
�

�

�
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Institutional Settings.  Many older adults live in 
long-­term care facilities; a large proportion of them have 
diabetes. In addition to all of the usual therapeutic con-­
siderations for type 2 diabetes, in this population, skin 
care takes on heightened importance—so that infections, 
ulcerations, and amputations can be avoided. Reduced 
circulation, neurological impairment, diminished range 
of motion, and compromised nutritional status contrib-­
ute to the fragility of the skin. People with diabetes who 
are no longer capable of self-­care depend on healthcare 
providers to develop effective care strategies to maintain 
glycemic control and prevent or reduce health-­altering 
consequences. The diabetes educator can help establish 
strategies to ensure the following:

Glucose levels are appropriately monitored and 
acted upon
Acute complications of hypoglycemia and hyper-­
glycemia are avoided when possible and treated if 
present
Insulin and other diabetes medications are 
given accurately and in a timely manner; other 
medications are checked for potential negative 
interactions
Nutrition intervention supplies sufficient calories 
and is delivered in a manner that best suits the 
patient’s needs and preferences
Skin and foot care become an integral part of the 
daily care regimen to promote circulation and 
avoid breakdown

Type 2 Diabetes in Children  
and Adolescents

Type 2 represents 8% to 45% of all diabetes reported 
among children and adolescents.24 Of this group, 94% 
belonged to minority groups.

Diagnosis of Type 2 Diabetes 
in Children and Teens
Risk Factors
Type 2 diabetes in children and adolescents has increased 
as the frequency of obesity has risen in the United States. 
At diagnosis, 85% of children with type 2 diabetes are 
overweight or obese.25 Nearly all children diagnosed have 
a positive family history of type 2 diabetes, with 74% 
to 100% having a first- or second-­degree relative with 
type 2 diabetes and 45% to 80% having a parent with 
diabetes. Many of these children are of non-­European 
descent (eg, African American, Hispanic, and Native 
American).

�

�

�

�
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Clinical Presentation
In general, children and adolescents diagnosed with type 2 
diabetes have glycosuria without ketonuria, mild thirst, 
some increase in urination, and little-­to-no weight loss; 
however, up to 33% will have ketonuria at diagnosis, with 
5% to 25% having ketoacidosis unrelated to stress, ill-­
ness, or infection.25 Polycystic ovarian syndrome (PCOS) 
and acanthosis nigricans, disorders associated with insulin 
resistance, are commonly seen24 as well as lipid disorders 
and hypertension. There are ethnic differences in lipids, 
lipoproteins, and blood pressure with further indications 
of the metabolic syndrome in this high-­risk population.

At times, the clinical picture of the child with dia-­
betes can be confusing, making it difficult to differenti-­
ate type 1 from type 2 without laboratory studies. A 
variation on the presentation of type 2 diabetes occurs in 
children with a positive family history of early-­onset dia-­
betes. Although the child presents in diabetic ketoacido-­
sis, which is usually seen in type 1 diabetes, the antibody 
tests are negative (both anti-­GAD and ICA), and insulin 
is not required once the acute episode is resolved. These 
children have elevated C-peptide levels, which indicates 
a hyperinsulinemia as opposed to reduced insulin levels 
found in type 1 diabetes. Many of these children are of 
African American descent.

Due to the difficulty in establishing the type of diabe-­
tes in children by presentation alone, in an ideal situation 
type 1 diabetes would be confirmed by a test for autoan-­
tibodies, while type 2 diabetes would use a test for insulin 
resistance such as the fasting C-peptide.26

Insulin Resistance.  The pattern for development 
of type 2 diabetes in children appears to follow the insidi-­
ous pathway seen in adult type 2. Insulin levels may be 
normal or elevated, but first-­phase insulin release is not 
sufficient to compensate for insulin resistance, which leads 
to hyperglycemia. Just as in adults with type 2 diabetes, 
obesity and a lack of physical activity promote overt dia-­
betes. Both of these lifestyle factors promote insulin resis-­
tance. The onset of type 2 frequently occurs around the 
time of puberty, a time when insulin sensitivity declines. 
This evidence further supports the importance of insulin 
resistance in the pathogenesis of the disease.

Intrauterine Environment.  The intrauter-­
ine environment, specifically birth weight and maternal 
hyperglycemia, may have possible links to type 2 diabetes 
in children. Low birth weight predicts type 2 diabetes in 
middle age.27 Low birth weight has also been associated 
with the development of diabetes in teens and adolescents. 
Higher levels of amniotic fluid insulin at 33 to 38 weeks’ 
gestation were a strong predictor of later IGT.28 Children 
born to mothers with gestational diabetes also appear to 
have a higher risk of developing type 2 diabetes.29
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Diagnostic Criteria
With the current explosion in the number of new cases 
of diabetes and the importance of screening, controver-­
sies concerning the criteria and the most effective testing 
method for screening for diabetes, particularly type 2 in 
children, abound. At present, the same diagnostic crite-­
ria are applied to children; however, whether these estab-­
lished cut-­points are valid in a younger population is not 
known.

Public Health Interventions.  The advent of 
type 2 diabetes in children and adolescents carries with it a 
significant public health problem. The onset of the disease 
in younger populations leads to earlier onset of complica-­
tions, both macrovascular and microvascular. The estimated 
financial costs and loss of productivity resulting from these 
health problems represent a significant economic burden. 
Earlier diagnosis and aggressive treatment may help in pre-­
venting or delaying these costly complications, making a 
strong case for screening. In 2000, the ADA outlined rec-­
ommendations for testing children at substantial risk for 
type 2 diabetes. See Table 10.2.

Considerations Regarding Children and Teens
Once a child or adolescent learns he or she has type 2 dia-­
betes, the approach to care must incorporate the youth’s 
developmental needs and psychosocial concerns. Since 
many of the children and teens diagnosed with type 2 
diabetes are overweight or obese, they have already faced 
issues that may separate them from their peers. Personal 
appearance (issues of both style and size), participating in 
competitive athletics, and congregating at fast-­food restau-­
rants or malls are often integral aspects of growing up in 
the United States. Adjustments in lifestyle that help reduce 
weight and control diabetes can seem to run counter to the 
norm and become problematic. Striving for independence 
and developing a sense of self are important developmental 
tasks that are made more difficult in the presence of dia-­
betes. While parental support and guidance are a necessary 
part of dealing with a medical condition such as diabe-­
tes, at this time of life, the adolescent desires less parental 
involvement.

For adolescents and children with type 2 diabetes, 
the goals of therapy are the same as for any person with 
diabetes:

To achieve physical and psychological well-­being 
while maintaining long-­term glycemic control 
and to avoid microvascular and macrovascular 
complications

Lifestyle Interventions
Medical nutrition therapy and increased physical activity 
are the cornerstone of therapy for all age groups; however, 
weight management in children and adolescents must take 
into consideration health growth and development needs. 
Thus, aggressive weight-­loss programs are not recom-­
mended for these age groups. The approach must be one of 
substitution and reduction, rather than elimination. The 
following are important dietary adjustments that still leave 
room for the adolescent lifestyle:

Learning to make healthy choices at fast-­food 
restaurants
Reducing fatty, calorie-­dense foods
Drinking less sugary beverages
Choosing healthy snacks

Obese youths may lack the stamina and athletic 
prowess to compete in sports. Therefore, physical activities 
can be a source of self-­degradation and ridicule by peers 
and can contribute to low self-­esteem. In the treatment of 
type 2 diabetes, physical activity lowers insulin resistance 
and helps maintain weight loss. The challenge is to make 
this important therapy agreeable to an audience that usu-­
ally eschews it.

Rather than focusing on competitive activities, the 
child needs encouragement to improve fitness through 
individual activities such as roller-­blading, biking, or 

�

�
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Table 10.2  Diagnosing Type 2 Diabetes 
in Children
Criteria for Considering Screening for Diabetes*
Overweight (BMI 85th percentile for age and sex, 
weight for height 85th percentile, or weight 120% of 
ideal for height)
Plus any 2 of the following risk factors:

Family history of type 2 diabetes in first- or 
second-­degree relative
Race/ethnicity (American Indian, African 
American, Hispanic, Asian/Pacific Islander)
Signs of insulin resistance or conditions associated 
with insulin resistance (acanthosis nigricans, 
hypertension, dyslipidemia, PCOS)

Age of Initiation:
Age 10, or at onset of puberty if puberty occurs at a 
younger age

Frequency:
Every 2 years

Test:
Fasting plasma glucose preferred

•

•

•

*Clinical judgment should be used to test for diabetes in high-
risk subjects who do not meet these criteria.

Source: Data from the American Diabetes Association. Type 2 
diabetes in children and adolescents (consensus statement). Dia-­
betes Care. 2000;23(3):381-9.
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dancing.30 Reducing television and computer time and 
substituting any type of physical movement has benefits. 
See the list of Web sites with information to help counter 
childhood obesity at the end of chapter 30.

Pharmacologic Interventions
Many children with type 2 diabetes will require medica-­
tion in addition to lifestyle modification to achieve glucose 
goals. Some will need medication at diagnosis. Currently, 
the US Food and Drug Administration (FDA) approves 2 
pharmacologic agents for use in children and adolescents:

Metformin (an oral agent)
Insulin (injectable formulations)

A third class of medications, the thiazolidinediones, is 
being investigated for safety and efficacy in this population.

Metformin.  The oral agent metformin (Gluco-­
phage), a biguanide, has been approved for use in children 
10 to 16 years of age with type 2 diabetes. In controlled 
trials in subjects ages 8 to 16 years with type 2 diabetes, 
metformin significantly decreased fasting plasma glucose 
and A1C levels when compared to placebo.31 The drug has 
2 common adverse effects:

Diarrhea
Nausea

To minimize adverse effects, metformin should be 
taken with food and the dosage titrated slowly, starting 
with one 500-mg tablet per day until the effective dosage is 
achieved. The extended-­release preparation of metformin 
may lessen or minimize the adverse effects. For children, 
the maximum dosage of metformin is 2000 mg (in adults 
it is 2550 mg).

In girls with type 2 diabetes and PCOS, use of 
metformin may normalize ovulatory abnormalities and 
increase the risk of unplanned pregnancy; therefore, girls 
of childbearing age using this therapy should be counseled 
regarding this risk.24 See also the section on teens in chap-­
ter 11, on pregnancy with preexisting diabetes.

Insulin.  Insulin therapy has a long history of usage 
in the pediatric population. Healthcare professionals pre-­
scribe insulin for children, whether type 1 or type 2, who 
present with diabetic ketoacidosis, hyperosmolar hyper-­
glycemic state, moderate ketosis, or symptomatic glyce-­
mic levels. The need for insulin in the hyperglycemic state 
complicated by insulin resistance may persist for weeks 
after diagnosis. However, once glycemic levels decrease and 
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lifestyle measures are in place, some children are able to 
maintain euglycemic levels with metformin.

Insulin therapy should be used if oral agents are not 
effective or when the disease worsens and clinical goals are 
no longer met with oral agents alone. Insulin can be used 
as monotherapy or in combination with metformin.

Some children have been able to meet target goals 
with 1 injection of a long-­acting insulin per day, such as 
insulin glargine, while others have needed multiple daily 
injections (MDI) using a basal-­bolus regimen. Insulin 
therapy must be tailored to the physical as well as psy-­
chosocial needs of the person with diabetes. Despite the 
flexibility of an MDI regimen, adolescents may at times 
feel encumbered by it and switch to prefilled mixed insulin 
pens to maximize convenience and have a respite from the 
demands of self-­care.30 In the presence of insulin resistance 
in type 2 diabetes, larger amounts of insulin are necessary 
to adequately control glycemic levels. This is also true in 
children and particularly adolescents who have type 2 dia-­
betes. During puberty and growth spurts, insulin resistance 
increases, necessitating compensatory dosing of insulin. 
Irrespective of ethnicity, insulin sensitivity is reduced while 
fasting levels are increased in both obese and nonobese 
children during Tanner stages II through IV of pubertal 
development.32

Other Medications.  Sulfonylureas, glucosidase 
inhibitors, and meglitinides may be effective in treat-­
ing type 2 diabetes in children, but more research must 
be conducted to determine the risks of using these drugs 
in this population. In particular, researchers must explore 
whether insulin secretagogues such as sulfonylureas, accel-­
erate beta-­cell demise in this group, especially in the pres-­
ence of autoimmunity.33 Inhaled insulin has been approved 
for adults in some instances (see chapter 15), but has not 
been approved for children.

Social Support
No matter the therapy selected, patient education and fam-­
ily support are vital components of diabetes management 
in children and teens. Ideally, a diabetes care team will be 
able to assess, treat, evaluate, and support the youth and 
family during the initial stages of the disease. Not all com-­
munities have access to such services. In many cases, school 
counselors and nurses, coaches, teachers, family friends, 
and peers can assist in providing information, supporting 
dietary changes, encouraging physical activity, and becom-­
ing a sounding board for the frustrations and concerns of 
the young person with diabetes.
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Self-Care Behaviors

The self-­care behaviors described in the AADE 7 Self 
Care Behaviors™ are applicable throughout the life span 
for those with type 2 diabetes. Each behavior is critical 
in attaining self-­sufficiency in the management of diabe-­
tes. However, each behavior must be modified to incor-­
porate the particular developmental needs of the person 
with diabetes to reflect the individual’s physical capabilities 
and self-­care responsibilities. Strategies pertinent to each 
behavior are covered more fully in the chapters in section 3 
of this book.

Being Active
All persons with type 2 diabetes need to maintain a pro-­
gram of physical fitness, the definition of which will vary 
according to age and ability. Motivation for exercise, creat-­
ing a program that is sustainable, and integrating it into 
daily routine may be quite different for a child compared 
to a nursing home resident, yet for both exercise is an inte-­
gral factor in reducing insulin resistance and improving 
cardiovascular health.

Healthy Eating
Nutritional management skills such as knowing how, 
when, and how much to eat are the basis of self-­care in 
diabetes. Modifications for age, caloric requirements, and 
activity level individualize this therapy.

Adults and Older Adults.  Adults with diabetes 
must learn to replace harmful dietary habits with healthy 
ones. Selecting nutritious foods that are easier to chew 
and digest that are also appetizing and healthy may pose 
a problem for some older adults. The elderly adult may 
also experience social isolation and a reduction in appe-­
tite. Financial limitations can also affect healthy eating 
behaviors.

Teens.  Learning how to cope with the typical 
diet of their peers while maintaining glycemic control is a 
daunting task for teens. Alcohol consumption and eating 
disorders, particularly overeating, may also prove a threat 
(see chapter 4).

Taking Medication
Polypharmacy in adults and older persons with diabetes 
can create problems in accuracy and adherence. Issues of 
vision and manual dexterity complicate this task. For chil-­
dren, medications can be dispensed by a responsible adult 
or taken under supervision. Despite this, the child needs 
an age-­appropriate understanding of the importance of the 

medication regimen and the ability to recognize and treat 
possible side effects such as hypoglycemia.

Monitoring
Learning to accurately monitor glucose levels is a basic skill 
that is integral to self-­managing diabetes, regardless of age. 
The young and the old both experience lifestyle changes 
that can radically alter glucose levels. In such cases, self-
monitoring of blood glucose is an important safety tool for 
avoiding critical low or high levels.

Problem Solving
Understanding glucose data or interpreting signs and 
symptoms of acute complications and being able to make 
appropriate therapeutic adjustments are complex skills 
that require education and mentoring. Caregivers for those 
who are home-­bound or in nursing facilities may assume 
this task when the person with diabetes is unable to make 
these decisions alone. In these situations, diabetes health-­
care professionals need to educate and support ancillary 
care providers to ensure that standards of diabetes care are 
upheld.

Reducing Risks
For the young, much of self-­care education focuses on 
improving glycemic control to prevent future complica-­
tions. Risk reduction for cardiovascular disease is of par-­
amount importance in obese, type 2 children. Smoking 
abstinence or cessation and control of lipids and blood 
pressure are also important in reducing risk. Diabetes 
educators have the task of informing communities of 
the lifestyle modifications necessary to prevent and treat 
diabetes in youth. For older persons with diabetes, vigi-­
lance and screening for complications is also important 
to delay or prevent complications. Eye exams, prophy-­
lactic foot care, flu and pneumonia vaccines, and dental 
care all help to maintain functional status among elderly 
adults.

Healthy Coping
Psychosocial adaptations are required. Living with a 
chronic disease requires support, creative coping skills, and 
a certain hardiness. Remaining motivated in the face of a 
somewhat capricious disease such as diabetes can be very 
difficult.

The life stressors present for young and old add con-­
siderable burden, and it is not uncommon for persons with 
diabetes to become depressed. Healthcare providers must 
help patients learn a variety of coping skills to meet the 
challenges of life with diabetes and be ready to appropri-­
ately screen and treat depression. Chapters 4 and 34 pro-­
vide more information on depression.
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Limited Experience With Children and Teens
The increased incidence of type 2 diabetes in children 
and adolescents has sparked a number of questions with 
regard to the following:

Criteria for screening and diagnosis
Best screening methods
Best treatment options

The lessons learned in type 2 diabetes and best-
practice scenarios may not be applicable to the younger 
populations. Many questions remain to be answered 
through research.

Safe Blood Glucose Targets
The American College of Endocrinologists has recom-­
mended lower target levels for diabetes control, spe-­
cifically these: A1C levels ≤6.5%, fasting and premeal 
glucose values of <110 mg/dL, and postprandial glu-­
cose values of <140 mg/dL.34 The important issue is, 
however, safety; these targets must be individualized. In 
the older adult with a long duration of diabetes and 
comorbidities, setting less-­intensive glycemic goals is 
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reasonable.35 There is no research that A1C values <7% 
are beneficial in the very elderly over 80 years of age.

In children with type 2 diabetes, who face increased 
risks of vascular complications related to the potentially 
long duration of diabetes, goals for control are nor-­
mal fasting blood glucose values, which are defined as  
<126 mg/dL and A1C <7%.36

Obesity Prevention
Obesity is the most prevalent risk factor for type 2 dia-­
betes and yet no long-­term effective strategies are in 
place to prevent or reduce the incidence of obesity in 
children or adults.

Older Adults: Frail vs. Functional
Although there is a decline in function with age that 
can be more severe in people with diabetes, too often 
diabetes therapy in this population fails to meet tar-­
get goals. While important to acknowledge that the 
frail elderly may need more relaxed glucose goals, the 
functional elderly must be treated to the standard of 
care.

Questions and Controversies

Summary

Type 2 diabetes is a major problem affecting all ages. 
With the incidence and prevalence of this disease rising 
to epidemic proportions, the healthcare professional must 
address the factors that contribute to development of dia-­
betes as well as those that contribute to the development of 
diabetic complications. Obesity, genes, and family history 
are the prime risk factors; however, attention to interper-­
sonal, intrapersonal, community, and societal issues can 
help promote healthy lifestyles for those with diabetes.

To prevent type 2 diabetes, interventions at the 
individual, family, and community levels are crucial 
to reduce the levels of obesity in Western society.

�

Important steps to improve diabetes care include 
these: community awareness of lifestyle modifica-­
tions necessary to reduce risk, appropriate screen-­
ing for diabetes among those at highest risk, and 
promotion and adherence to diabetes standards of 
care.
To be effective, education and medical manage-­
ment must be tailored to the individual, taking 
into consideration age, socioeconomic status, and 
cultural and religious affiliations.

By recognizing the needs of individuals with type 2 
diabetes throughout the life span, the health professional 
is better prepared to offer appropriate treatment and 
guidance.

�

�
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Focus on Education: Pearls for Practice

Teaching Strategies
	 Be sensitive to issues of age and culture.  Type 2 and LADA affect a wide range of age groups. Give 

simple, clear information and messages, in a step-­wise approach. Tailor content to the age group. Seek out 
questions that need to be answered first. Establish rapport, then begin to offer information and handouts.

	 Create a milieu.  Think about a wide range of ages, previous experience with diabetes in the family or 
with friends, and how to deliver content with more than a single approach. For example, teens and adults 
who drink soft drinks benefit from actually measuring teaspoons of sugar found in a “real” soft drink. This 
gives a visual of calorie and glycemic value of a commonly used beverage. Adults and teens also respond to 
seeing test tubes filled with fat that equal the fat in food products such as hamburger, steak, and chicken.

	 Identify polypharmacy problems.   Polypharmacy may be a problem, particularly in older adults. 
Routinely review all medications the person is taking, including over-­the-counter products and dietary 
supplements. Discuss use and misuse (for example, use in combination with other medicines and street 
drugs).

	 Recognize psychological concerns.   Changes in self-­esteem, for example, are a concern to all age 
groups. Accepting diabetes as a chronic disease may be especially difficult for younger individuals, but belief 
in the chronicity and care needed is of concern to all age groups. As an elderly person’s medical and mental 
status changes, the person may be placed at risk for adverse events. Family involvement is advised for 
support.

Messages for Patients
	 Screening visits protect health longer.   Schedule health visits for screening and then schedule follow-

up appointments without delay. Doing so helps individuals with diabetes know what they are most at risk 
for, helps avoid and delay complications related to having diabetes, and improves the chances for effective 
treatment.

	 Physical activity helps at every age.  All age groups engage in fitness. Although competitive sports 
may be culturally encouraged, fitness and endurance are true primary focus. Walking and workout pro-­
grams are examples.

	 Involve family.  Involving family and/or significant others at all levels of education from basic informa-­
tion to participation in exercise is encouraged.
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