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The elderly population (aged 65 years and
older) currently accounts for 12% of the US
population but consumes more than 25% of

all prescription medications.1 The elderly individual
uses an average of 4.8 prescription and nonpre-
scription medications daily.2 Altered pharmacoki-
netics/pharmacodynamics, polypharmacy, and
noncompliance are important risk factors for
adverse drug reactions (ADRs) that continue to con-
front physicians and clinical pharmacists caring for
older adults. On the other hand, many beneficial
medications are “underprescribed” in older adult
patients. Because many managed care organiza-
tions (MCOs) offer either prescription drug coverage
or discounted options through pharmacy benefits
managers, these issues are also of great importance
to the delivery of care and the financial perfor-
mance of the MCO.

Issues for Medication Prescribing in the Elderly
Altered Pharmacokinetics and Pharmacodynam-

ics. Pharmacokinetic and pharmacodynamic
changes may place the older adult patient at
increased risk for adverse effects. Pharmacokinetic
changes are well described and are listed in Table
1.1 There is more physiologic heterogeneity among
older than younger individuals, and it is therefore
difficult to predict which pharmacokinetic changes
will be clinically relevant in an individual geriatric
patient. Regarding gastric acid secretion, a recent
study by Hurwitz et al3 shows that baseline and
stimulated gastric acidity are unchanged in the
elderly.
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Altered pharmacodynamics (difference in drug
effect for a given serum drug level) may compound
the other factors detailed in this review.
Unfortunately, there has been little research study-
ing the pharmacodynamics of specific medications
in elderly patients.

Polypharmacy. Polypharmacy can be opera-
tionally defined as “a drug regimen containing 1
medication more than the patient needs.”4 Several
interrelated factors often contribute to the problem
of polypharmacy in the elderly. Elderly patients
generally have more medical illnesses than younger
patients. Many older adults have their care provid-
ed by multiple physicians who may be unaware of
the medications prescribed by the other healthcare
providers. In addition, geriatric patients often
actively engage in practices that contribute to their
polypharmacy, including medication sharing among
patients and “doctor shopping,” ie, actively seeking
the services of new physicians to obtain specific
medications or treatments.4 With many pharma-
ceutical companies directly marketing their med-
ications to consumers, the occurrence of doctor
shopping may be increasing. In MCOs, access to
medical specialists is coordinated through a prima-
ry care provider. Whether this control of resource
utilization has had an impact on the issue of
polypharmacy in the managed care setting needs
further study.

In addition to high use of prescription medica-
tions, use of nonprescription medications is 7-fold
higher in the geriatric population.5 It is important
that healthcare providers ask their geriatric
patients about use of nonprescription medications
and alternative medicine products because these
medications may be associated with potential
adverse effects and harmful interactions with pre-
scription medications.

Polypharmacy is a significant risk factor for
ADRs and failed patient compliance. Several stud-
ies6-8 have also shown that polypharmacy increases
healthcare costs through the direct costs of the
medications and through the indirect costs result-
ing from increased visits to healthcare providers
and from the treatment of ADRs. As medication
costs continue to rise for the MCO and many physi-
cian groups begin to assume financial risk for phar-
macy benefits, the need to address this issue
becomes ever more important.

Noncompliance. Noncompliance can be defined
as the inability to use a medication as prescribed,4

and it is an important contributor to treatment fail-
ure. Medication noncompliance is a difficult prob-

lem that affects approximately 60% of the elderly
population.9 Although the term noncompliance is
often associated with failure to take a prescribed
medication, it can also refer to overuse of a particu-
lar medication. Misuse of common medications in
the elderly, such as insulin and diuretics, can lead
to serious illness if the dose taken is too small or
too large.

In addition to polypharmacy, other problems,
such as medication adverse effects10 and complex
dosing schedules, also decrease drug compliance.
Inadequate physician-patient communication
regarding the disease process and the need for med-
ication is especially common in elderly patients
with sensory (vision and hearing) impairment and
cognitive dysfunction. For the elderly person with
limited income, the cost of medicine may prohibit
its use (currently, Medicare does not pay for outpa-
tient medications). Managed care plans that offer
prescription drug benefits may appeal to older
adults facing high medication-related expenses.

. . .  PRESCRIBING FOR GERIATRIC PATIENTS . . .

Table 1. Possible Pharmacokinetic Alterations and
Their Associated Physiologic Changes in Elderly
Patients

*Associated with several chronic diseases (cirrhosis, malnutrition,
renal failure, and nephrotic syndrome).

Pharmacokinetic Alteration Physiologic Changes

■ Absorption Decreased number of 
absorptive cells

Unchanged gastric acidity
Decreased splanchnic blood 

flow
Decreased gastric motility 

and gastric emptying

■ Distribution Increased fat-muscle ratio
Decreased total body water 

level
Decreased plasma albumin 

level*
■ Clearance

Renal Decreased renal blood flow
Decreased renal mass
Decreased glomerular filtra-

tion rate

Hepatic Decreased liver blood flow
Decreased enzyme activity 

(oxidation)
Unchanged hepatic conjugation
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However, more than 90 health maintenance organi-
zations (HMOs) in the United States have discon-
tinued providing benefits to the elderly population
because it was believed that extending care to these
patients is no longer profitable.11 In addition, 82% of
Medicare risk plans have a cap on pharmacy bene-
fits, and many are increasing patient copayments.
The effect of increases in prescription copayments
on drug utilization for older patients is unclear.12

To increase compliance in the geriatric popula-
tion, a list of suggestions is provided in Table 2. It is
important for both healthcare providers and phar-
macists to be proactive in promoting open-ended
communication to identify the specific issues pre-
venting proper medication use.13

Geriatric Underprescribing. Whereas consider-
able attention has focused on the high number and
expense of medications, many beneficial medica-
tions are often underprescribed in the older adult
population. Evidence-based studies have shown
that many medications are beneficial for the sec-
ondary prevention of diseases such as coronary
artery disease, congestive heart failure, diabetes,
and osteoporosis. Concern continues to grow that
many of these medications are underprescribed
in the elderly population.14 In the management
of unstable angina, studies have shown that
elderly patients are less likely to receive aspirin
and β-adrenergic blocking agents despite the lack of a
contraindication.15,16 Following a myocardial
infarction, 50% of elderly patients were not pre-
scribed β-adrenergic blocking agents17 and 24% did not

receive aspirin.18 Similarly, hypertension is often inad-
equately treated in the older adult population.19

Failure to treat elderly patients with angiotensin-con-
verting enzyme inhibitors is unfortunately well
described and is associated with increased mortality.20-22

Regarding hormone replacement therapy and
osteoporosis, Handa et al23 reported that only 6.1%
of 2602 elderly women were receiving estrogen
replacement therapy. Other documented examples
of geriatric underprescribing are inadequate opioid
analgesia for cancer pain14 and the inadequate treat-
ment of depression in the elderly.24

It is unclear whether this underprescribing is
caused by a lack of education concerning current
treatment guidelines in the elderly, a lack of finan-
cial resources by older patients to pay for these
medications, or a reluctance on the part of physi-
cians to do anything that may destabilize a frail
older patient. This may also reflect a concern on the
part of physicians not to prescribe “too many” med-
ications that they perceive to increase the risk of
ADRs. Evidence for the latter was shown by
Redelmeir et al,25 who noted that for elderly
patients with multiple chronic medical illnesses
who were recently treated for an acute illness, unre-
lated disorders are undertreated.

. . . ADVERSE DRUG REACTIONS . . .

The issues discussed in the previous section may
all contribute to the problem of ADRs in the elder-

ly. An ADR can be defined as
“a detrimental response in
association with a given med-
ication that is undesired,
unintended, or unexpected in
recognized doses.”26 Adverse
drug reactions are a common,
yet poorly studied, cause of
iatrogenic illness in the geri-
atric population. Three per-
cent to 10% of all hospital
admissions in the elderly may
be because of ADRs.10

Adverse drug reactions have
also been shown to increase
the risk of mortality and
nursing home placement in
the geriatric population.8,27,28

Criteria used to define an
ADR may vary, but common
ADRs are listed in Table 3.

Table 2. General Prescribing Principles to Increase Geriatric Medication
Compliance

■ Limit medications to only those that are absolutely essential for a documented acute 
or chronic medical condition

■ Regularly review drugs for adverse reactions and to see if the patient still needs the
medication

■ Simplify dosing regimen (once-a-day regimens preferred)
■ Reinforce education regarding medication and disease processes to patient and 

caregivers
■ Enlist the aid of home health personnel
■ Use assistive devices (pill boxes and drug calendars)
■ Identify communication barriers (hearing impairment, visual deficit, and cognitive 

dysfunction) 
■ Use generic and less expensive medication choices whenever possible
■ Always start new medications at low doses and increase the dosage slowly
■ Provide written instructions to patients in large print
■ Dispense medications in easy-to-open containers
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Geriatric patients may be predisposed to ADRs
for a variety of reasons. Age- and disease-related
changes in pharmacokinetics and pharmacodynam-
ics may result in harmful adverse effects from the
medications themselves and from complex, yet
poorly studied, drug-drug interactions. Nolan and
O’Malley29 noted that age, when controlling for
other variables, is not a risk factor for ADRs. The
presence of multiple medical illnesses is an impor-
tant risk factor for the development of an ADR for 2
reasons: (1) medical illnesses often deplete a
patient’s physiologic reserve, and (2) the presence
of multiple diseases often correlates with the use of
higher numbers of medications.27-29 In patients
older than 80 years, 25% will have an ADR during a
hospitalization.30 Furthermore, a large percentage
of geriatric patients have a combination of cognitive
impairment secondary to dementia and functional
impairment owing to strokes, rheumatologic dis-
ease, or poor cardiopulmonary reserve. In these
patients, the signs and symptoms of comorbid ill-
nesses may mask the presentation of an ADR, lead-
ing to a possible underestimation of incidence.
Even when an ADR is strongly suspected in the
elderly patient, it is often difficult to determine
which medication is responsible.

Because of these issues, frail elderly patients
(the patients at highest risk for ADRs) are often
excluded from clinical drug trials. Few medications
have been adequately studied in the elderly, and
there are few data on specific drug-drug interac-
tions in the elderly. In addition, most clinical drug
trials do not have the follow-up needed to detect
ADRs resulting from long-term use of medica-
tions.31 As new drugs become available, little is
known about the types of drugs involved in ADRs
in the frail elderly.

. . . MEASURES TO IMPROVE GERIATRIC 
MEDICATION PRESCRIBING . . .

In addition to limiting the absolute number of
medications, considerable attention has focused on
proactive measures to improve the quality of med-
ication prescriptions given to elderly patients. The
goal of such measures is to limit medications with
potential adverse effects and those for which safer,
cheaper, or more effective alternatives exist.
Several distinct avenues that experts have used to
improve prescribing practices among practitioners
who care for elderly patients are described in the
following subsections.

. . .  PRESCRIBING FOR GERIATRIC PATIENTS . . .

Table 3. Common Presentations of Adverse Drug
Reactions in Elderly Patients

Table 4. Inappropriate Medications in the Elderly
(Independent of Diagnosis)

Adapted from reference 38.
*Recommended dosing limitations.
†Higher doses may be used in treating elderly patients with atrial
arrhythmias.

■ Delirium

■ Orthostatic hypotension

■ Falls

■ Electrolyte imbalances

■ Urinary incontinence

■ Constipation/fecal impaction

■ Gastrointestinal tract bleeding 

■ Propoxyphene
■ Indomethacin
■ Phenylbutazone
■ Pentazocine
■ Trimethobenzamide
■ Methocarbamol, carisoprodol, oxybutynin, chlorzoxa-

zone, metaxalone, cyclobenzaprine
■ Flurazepam 
■ Amitriptyline
■ Doxepin 
■ Meprobamate 
■ Lorazepam (3 mg*), oxazepam (60 mg*), alprazolam 

(2 mg*), temazepam (15 mg*), zolpidem (5 mg*), 
triazolam (0.25 mg*)

■ Chlordiazepoxide, diazepam 
■ Disopyramide
■ Digoxin (0.125 mg daily†)
■ Dipyridamole
■ Methyldopa
■ Reserpine
■ Chlorpropamide
■ Dicyclomine, hyoscyamine, propantheline, belladonna

alkaloids
■ Chlorpheniramine, diphenhydramine, hydroxyzine,

cyproheptadine, promethazine, tripelennamine, 
dexchlorpheniramine

■ Ergot mesyloids
■ Iron supplements (>325 mg)
■ All barbiturates except phenobarbital
■ Meperidine
■ Ticlopidine
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Development of Explicit Criteria for
Inappropriate Medication Use

In 1991, a panel of nationally recognized leaders
in geriatric care developed criteria for identifying
inappropriate medications in the elderly.2,32

Modified versions of these criteria were used to
demonstrate that the prevalence of inappropriate
drug prescription in elderly patients is 12% to 40% in
nursing homes32,33 and 14% to 23% in ambulatory
patients.2,34 In a recent study of homebound patients
enrolled in an MCO, the prevalence was noted to be
40%.35 Inappropriate prescribing has been shown to
be responsible for many ADRs in the frail elderly.36,37

In 1997, revised criteria were developed to
address which medications are inappropriate in the

general geriatric population. Beers38 developed the
criteria through the use of a modified Delphi con-
sensus technique. The result of this process was 2
lists of inappropriate medications: those that are
inappropriate for all elderly patients regardless of
diagnosis (Table 4) and those that are inappropri-
ate depending on the patient’s specific diagnosis
(Table 5).38

Long-acting benzodiazepines (flurazepam, chlor-
diazepoxide, and diazepam) and excessive doses of
shorter-acting benzodiazepines are listed in Table 4
because they are associated with cognitive impair-
ment, physical dependence, falls, and hip fractures.38-41

Table 4 also includes medications with anti-
cholinergic adverse effects of confusion, blurred

vision, urinary retention, and consti-
pation.42,43 An excessive rate of anti-
cholinergic adverse effects is the
principal reason that first-generation
antihistamines (diphenhydramine,
cyproheptadine, hydroxyzine, chlor-
pheniramine, promethazine, tripelen-
namine, and dexchlorpheniramine),
gastrointestinal tract antispasmodics
(dicyclomine, hyoscyamine, propan-
theline, and belladonna alkaloids),
muscle relaxants (methocarbamol,
carisoprodol, and oxybutynin), and ter-
tiary amines (doxepin and amitripty-
line) are considered inappropriate
independent of diagnosis.

The consensus criteria by Beers38

were developed with the general geri-
atric population in mind. Therefore,
the criteria were intended to apply to
the active, ambulatory, community-
dwelling patient as well as the home-
bound or nursing home resident.
Failure to recognize this marked het-
erogeneity in the geriatric population
is important because the large frail
and/or institutionalized elderly popu-
lation may be at a higher risk for
ADRs than ambulatory, community-
dwelling older adults.

Use of this concise consensus cri-
teria may be appealing to MCOs and
pharmacy benefits managers looking
to address the issues of polypharma-
cy and ADRs. Although the criteria of
Beers38 may also be useful guidelines
for clinicians, there may be individ-
ual instances in which medications

. . .  CME/CPE . . .

Table 5. Inappropriate Medications in the Elderly (Considering
Diagnosis)

Adapted from reference 38.

Illness Drug

Diabetes β-Adrenergic blocking agents, corticosteroids

Chronic obstructive β-Adrenergic blocking agents, sedatives/hypnotics
pulmonary disease

Asthma β-Adrenergic blocking agents

Benign prostatic Anticholinergic antihistamines, gastrointestinal tract anti-
hypertrophy spasmodic drugs, muscle relaxants, narcotics, oxybutynin,

bethanechol, anticholinergic antidepressant drugs

Heart failure Disopyramide

Hypertension Amphetamines, diet pills

Ulcers Nonsteroidal anti-inflammatory drugs, aspirin (>325 mg),
potassium supplements

Peripheral vascular β-Adrenergic blocking agents
disease

Incontinence α-Adrenergic blocking agents

Constipation β-Adrenergic blocking agents, narcotic drugs, tricyclic
antidepressants

Insomnia Decongestants, theophylline, β-agonists, desipramine,
selective serotonin reuptake inhibitors, methylphenidate

Seizures Clozapine, thorazine, thioridazine, chlorprothixene
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listed in Tables 4 and 5 can be used with extreme
caution if other treatment options are not available.
The use of dipyridamole, eg, has recently been
reconsidered as perhaps being appropriate for use in
the secondary prevention of strokes.44

Other drugs may also place the elderly at
increased risk for ADRs. Cimetidine, eg, may be one
such medication. Cimetidine, in contrast to the
other H2 blockers, may cause depression, lethargy, or
confusion in the elderly.45 In addition, cimetidine
may have antiandrogenic effects and may inhibit the
metabolism of other medications, such as phenytoin,
warfarin, and theophylline.45 Glyburide is associated
with a higher risk of severe hypoglycemia compared
with glipizide (relative risk = 1.9).46 There may also
be an association between certain medications, such
as digoxin, selective serotonin reuptake inhibitors,
and theophylline, and anorexia in frail older adults.47

In addition, advanced age is a major risk factor for
nonsteroidal anti-inflammatory drug–induced upper
gastrointestinal tract bleeding.48 Recent studies49,50

have shown that piroxicam and ketoprofen are the
2 nonsteroidal anti-inflammatory drugs associated
with the highest relative risk of gastrointestinal tract
bleeding in elderly patients.

Although the criteria have been used to estimate
the prevalence of inappropriate medications, they
likely underestimate the potential risk of ADRs. The
expert panel did not address the issue of inappropri-
ate drug combinations. Likewise, the notion of drug
dosage limitations is addressed only for short-acting
benzodiazepines and digoxin. The appropriate dura-
tion of medication use, which is of great importance
with regard to psychotropic medication, was not
addressed. Probably the biggest shortcoming of the
criteria by Beers38 is its failure to address the appro-
priateness of new medications. Even now, many of
the medications on the list are rarely used. Instead,
new drugs are continuously being marketed. As stat-
ed previously, most of these drugs have not been ade-
quately studied in the high-risk geriatric population.

Managed care organizations may provide an
opportunity to restrict the use of inappropriate med-
ications through the use of restrictive formularies.
Drug utilization review coupled with physician edu-
cation may provide another means for limiting new,
potentially inappropriate medications.51

Federal Governmental Regulation
In 1987, the federal government enacted legisla-

tion regulating the use of antipsychotic medications
in long-term care facilities as part of the Nursing
Home Reform Amendments of the Omnibus Budget

Reconciliation Act (OBRA-87).52,53 The excessive use
of antipsychotic drugs in the frail elderly has been
associated with increased rates of altered mental sta-
tus, pressure ulcers, muscle atrophy, falls, and decon-
ditioning.54 Regarding antipsychotic medications, the
OBRA-87 regulations require (1) a properly docu-
mented diagnostic indication, (2) adherence to rec-
ommended dosage limitations, and (3) documentation
of appropriate target symptoms.55 In the years follow-
ing passage of OBRA-87, use of anxiolytics, hypnotics,
and antidepressants in long-term residents have also
come under federal governmental regulation.

Passage of OBRA-87 has resulted in a significant
decrease in antipsychotic drug use in nursing home
residents. During a 30-month period following
implementation of the OBRA-87 guidelines, Shorr et
al56 observed a 26.7% decline in antipsychotic drug
use that resulted from a decrease in new users and a
reduction in long-term drug use.

In addition to the OBRA regulations of psy-
chotropic medications, the Health Care Financing
Administration on July 1, 1999, enacted the 1999
Federal Long-Term Care Survey Process and
Interpretive Guidelines.57 The medications listed in
Table 5 are to be used as a “quality indicator” in the
survey of medical charts from long-term care insti-
tutions. It is important to note that these regulations
apply only to nursing home residents and not to the
larger frail homebound population.37

Role of the Clinical Pharmacist
Recognizing the complex and interrelated issues

associated with prescribing medications for elderly
patients, the role of the clinical pharmacist has often
been helpful in minimizing these problems. Studies
have shown that an active interdisciplinary
approach involving clinical pharmacists can
improve geriatric drug prescribing58,59 and decrease
the total number of medications prescribed to the
elderly. Participation of a clinical pharmacist on
clinical rounds was recently shown to decrease
ADRs in an intensive care setting.60

Computer-Based Medication Ordering
Computer prompts can be used as reminders to

physicians and clinical pharmacists at the time of
ordering.61 Computer-based prescribing protocols can
provide immediate feedback regarding potential
adverse effects and drug-drug interactions, with “on-
screen” information justifying specific modifications.
This computer information also becomes a source of
review data for drug utilization monitoring. Monane
et al62 recently showed that a computerized drug uti-

. . .  PRESCRIBING FOR GERIATRIC PATIENTS . . .
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lization review database linked to a telepharmacy led
to a 24% decrease in inappropriate prescribing.
Another study by Raschke et al63 showed that com-
puter-based alerts identified opportunities to prevent
ADRs at a rate of 64 per 1000 admissions.

Educational Initiatives
Managed care organizations offer an avenue for

education for both healthcare providers and
patients. Managed care organizations can provide
standardized continuing education for their affiliat-
ed providers, pharmacists, and case managers. This
education can focus on the identification and man-
agement of specific geriatric issues, such as
polypharmacy, dementia, and falls, that place older
patients at increased risk for ADRs. Patient educa-
tion itself must be addressed as another important
method of intervention. Studies have consistently
shown a reduction in the number of medications
used, improved outcome, and decreased costs.64-67

Improving patient knowledge through education can
also improve patient compliance.68 In patients with
depression, patient counseling was shown to
improve medication compliance, whereas treatment
leaflets for patients had no significant effect on
adherence.69 It is important that educational inter-
ventions be culturally sensitive because the per-
centage of minority elderly in the United States con-
tinues to grow, from 10.2% in 1990 to a projected
15.3% by the year 2020.70

Disease Management Programs
Managed care organizations are also potentially

an important vehicle for addressing the issue of geri-
atric underprescribing. Managed care organizations
have the resources to develop disease management
programs (using case managers) and clinical pathways
for common chronic diseases. Programs have been
developed for such diseases as congestive heart failure
and diabetes. Although these programs may often
increase pharmacy costs, they can lead to improved
quality of care and economic outcomes for the MCO.71

Another example is the use of donepezil, which is an
expensive medication that may reduce the total cost
of caring for patients with Alzheimer’s disease.72

They also have access to databases to monitor the
clinical and economic effects of these programs.

. . . CONCLUSIONS . . .

Proper drug therapy management in the elderly is
an important issue for both primary care providers
and specialists caring for these people. Addressing

the issues of polypharmacy, ADRs, noncompliance,
and underprescribing will have a major impact on
the delivery of care by MCOs as the demographics of
the United States continue to change. Although the
number of elderly is expected to increase from the
current 12% to 22% by 2030, the age group of 85
years and older is currently the fastest growing seg-
ment of the US population.45

The increasing direct costs of prescription medica-
tions and the indirect costs resulting from ADRs and
noncompliance are of great concern in the delivery of
cost-effective managed care. The consensus criteria
in Tables 4 and 5, along with the basic prescribing
principles listed in Table 2, represent only an initial
step in the improvement of the quantity and quality
of medications prescribed for frail elderly patients.

The large and often centralized databases of
managed care systems may provide an opportunity
to address many of these medication issues.
Managed care organizations have the opportunity to
develop computer-based interventions for large out-
patient populations to address the issues of
polypharmacy and inappropriate medication pre-
scribing. In addition, the large databases of the
MCOs offer the opportunity for continuous quality
improvement in the development of formulary
restrictions and to ensure that medications shown
to be beneficial in evidence-based studies are in fact
prescribed to elderly patients. The managed care
environment also offers opportunities for the educa-
tion of healthcare providers and patients.

Although these opportunities may exist, simple
guidelines will not provide the entire solution
because the issues of polypharmacy, inappropriate
medications, and underprescribing may conflict in
the heterogeneous elderly population. We believe
that attempts to control polypharmacy and ADRs
cannot be accomplished solely through rigid guide-
lines but must contain a component for individual
clinical review. Guidelines that define a number of
medications, such as the use of 9 or more in nursing
home residents, as being “inappropriate” fails to
take into account that the nursing home population
is becoming more medically complex and frail.73

Further research is needed to study the effects of
new medications specifically in elderly patients in
clinical trials and postmarketing surveillance.
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1. The therapeutic goal for glycosylated hemoglobin
(HbA1c) in a patient with diabetes  is:

a) <8.0%
b) <6.5%
c) <7.0%
d) <8.5%
e) <10%

2. Which of the following drugs have favorable long-
term data supporting their use for management of
hypertension in diabetes?

a) β-blockers
b) diuretics
c) angiotensin-converting enzyme inhibitors
d) b and c only 
e) a, b, and c

3. Patients with diabetes and hypertension should have
their blood pressure lowered to: 

a) 140/90 mm Hg
b) 130/80 mm Hg
c) 160/80 mm Hg
d) 120/80 mm Hg
e) 130/90 mm Hg

4. Most adults with diabetes should have which of the
following tests performed at least annually?

a) dilated eye exam
b) lipid profile
c) urine microalbuminuria
d) comprehensive foot exam
e) all of the above

5. Which of the following drugs have favorable long-
term data supporting their use for management of
hypercholesterolemia in diabetes?

a) niacin
b) statins
c) cholestyramine
d) a and b only
e) a, b, and c

6. Aspirin therapy is only indicated for diabetic
patients who have had a heart attack or stroke already.

a) true
b) false
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7. The leading cause of death among patients with dia-
betes is cardiovascular disease. 

a) true
b) false

8. Randomized clinical trials have failed to show any
benefit from adding bedtime insulin therapy to daytime
oral diabetes therapy. 

a) true
b) false

9. Which of the following has been demonstrated
to increase compliance with diabetes treatment
recommendations?

a) diabetes registries
b) flow sheets
c) provider education
d) practice guidelines
e) all of the above

10. Dietary recommendations for patients with
diabetes include:

a) cholesterol <300 mg/day
b) saturated fat <10% of calories per day
c) no sucrose/less than 2000 calories daily 
d) a and b only
e) a, b, and c
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