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OBJECTIVES

• To describe the current and future roles of the pharmacist in managing patients with
diabetes 

• To explain at least three aspects of the pharmacist’s importance in a shared-care approach
to diabetes management

• To explain and contrast current treatment strategies for diabetes including insulin, 
oral agents, and combination therapy 

• To describe how psychosocial issues impact self-care and diabetes management

TARGET AUDIENCE: Pharmacists

In accordance with the criteria for quality and interpretive guidelines of the American Council on
Pharmaceutical Education, it is the policy of the Massachusetts College of Pharmacy and Health Sciences to
disclose whatever interest or affiliation an author might have with any commercial organization whose
products or services are related to the subject matter being presented.
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Introduction 

The increasing prevalence of diabetes mellitus, its risk factors, and its related conditions is no
small problem. The human and economic costs associated with the disease are staggering. More

than 15 million Americans are estimated to have diabetes, and the annual medical costs for an
individual with diabetes are estimated at $10,000.

Because pharmacists are the health care providers whom patients see most frequently and readily,
they are in an unmatched and integral position to assist in diabetes management. Indeed, the role
of the pharmacist in caring for patients with diabetes is increasingly shifting toward that of patient
advocate, self-management educator, and treatment advisor. In short, the pharmacist is a member
of the health care team, whose expertise not only complements the care provided by primary care
physicians, specialists, and other practitioners but is indispensable.  

With a wealth of new therapeutic options currently available or on the horizon, the prognosis for
patients with diabetes is better than ever before. However, individuals with the disease can become
empowered to improve their quality of life only with the appropriate guidance, education, and
resources. This is where pharmacists can fulfill needs that are often unmet in our current health care
system. 

We hope the material covered in the following articles will not only help you learn more about
diabetes management and treatment strategies but encourage you to make changes in your own
practice to facilitate caring for patients with this condition. We would also be happy to hear your
thoughts and strategies for improving and expanding the provision of diabetes care.

Joseph Calomo, PharmD, RPh R. Keith Campbell, RPh, FASHP, CDE
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Pharmacists as Diabetes Caregivers: Growing Needs,
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The long-accepted role of pharmacists
in diabetes care has focused on filling

patients’ prescriptions, providing sup-
plies for blood glucose monitoring and
insulin therapy, and offering some
instruction on their use. As the inci-
dence of type 2 diabetes grows, however,
attention is turning to the largely
untapped potential of pharmacists to
fulfill currently unmet needs in diabetes
management. 

A COSTLY EPIDEMIC
The prevalence of diabetes mellitus is very
high, and its associated human and eco-
nomic costs are enormous. Almost 
16 million Americans are estimated to
have diabetes, constituting approximately
6% of the U.S. population, and more than
5 million of these individuals do not
know that they have the disease. Some
800,000 new cases of diabetes are diag-
nosed each year; about 90% of these are
type 2 diabetes (formerly called adult-
onset or non-insulin-dependent dia-
betes).1 The striking rise in the prevalence
of overweight and obesity in the Ameri-
can population (including its youth) and
the aging of the population are trends
suggesting that the diabetes epidemic will
only intensify in coming years. 

As this epidemic grows, the disease’s
clinical impact is receiving renewed
attention. Diabetes is a major cause of
premature death and disability and of
new cases of blindness in nonelderly
adults in the United States. It also causes
half of all nontraumatic lower-extremity
amputations and 35% of new cases of
end-stage renal disease.1

Diabetes consumes one out of every
seven dollars spent on health care; in
1992, it accounted for 27% of the
Medicare budget.2 Its direct costs have
been estimated at $44 billion, with
another $54 billion for disability and
lost productivity. The annual medical
costs for an individual with diabetes
have been estimated at $10,000,
whereas those for an individual without
diabetes are approximately $2000.3

According to some projections, there

will be 50 million Americans with dia-
betes by the year 2030, at an estimated
cost of $1 trillion.1,3

Diabetes-related complications and
their accompanying morbidity and mor-
tality account for much of this economic
burden. We know that intensive treat-
ment of both type 1 and type 2 diabetes
can prevent the progression of long-term
complications.4-6 Enhanced screening for

earlier diagnosis, along with closer mon-
itoring of treatment plans, can improve
outcomes, prevent or slow the progres-
sion of complications, save lives, and
reduce costs. Effective self-management
can make a difference. The pharmacist’s
job is to empower patients with the tools
for self-management. 

RATIONALE FOR PHARMACIST
INVOLVEMENT
Given the complexity of managing the
disease and its comorbid conditions, the
value of active involvement by pharma-
cists in diabetes care seems intuitive.
Studies have offered a disturbing glimpse
of the costs incurred when pharmaceuti-
cal care is inadequate. In a 1995 analysis,
the estimated cost of drug-related mor-
bidity and mortality for all conditions
was $76.6 billion in the United States.7-9

In this cost-of-illness model for the
ambulatory population, eight general
categories of drug-related problems were
identified, including improper dosing
and drug selection, adverse drug reac-
tions, and drug interactions.7,10,11 When
costs were broken down, the single
largest component of the annual cost was
drug-related hospitalizations, accounting
for $47 billion, which suggests that about

28% of hospital admissions were due to
drug-related morbidity and mortality.7

Physician visits for drug-related problems
were the most numerous events, at 115.6
million. The estimate for number of
drug-related deaths was almost 199,000.
In terms of resources consumed, drug-
related problems could be considered one
of the leading “diseases.”7

The authors concluded that much of
this drug-related toll was preventable 
and was caused by inappropriate behav-
ior, such as unintentional misuse of med-
ication, inappropriate prescribing,
inadequate monitoring by health care
professionals, and patient noncom-
pliance. Pharmacists are integral to any
meaningful effort to bring these alarming
numbers down and help minimize nega-
tive treatment outcomes. 

There are many other assets that phar-
macists bring to the diabetes management
team. Perhaps most important, pharma-
cists have unparalleled access to patients.
An unpublished study by the American
Pharmaceutical Association determined
that pharmacists were available in more
zip codes throughout the country than
any other health care providers. Pharma-
cists also tend to be accessible for more
hours of the day than other caregivers.
Ideally, they have been trained in the basic
pathology of disease; identifying, prevent-
ing, and resolving drug-related problems;
and the communication skills to relay
such knowledge to their patients. Finally,
pharmacists have a sense of the cultural
norms and health beliefs in the commu-
nities in which they work. This familiarity
can assist in determining which therapeu-
tic options and ways of communicating
patients may be most likely to understand
with positive responses. 

For most chronic disorders, pharmacy
and equipment costs consume no more
than 8% of all health care costs. For dia-
betes, that figure is as high as 13%. The
stakes are higher, but the opportunities
are greater, for pharmaceutical care to
reduce diabetes-related adverse out-
comes, increase successful ones, and pro-
mote cost-effectiveness. 

The pharmacist’s job 
is to empower patients

with the tools for 
self-management. 



COMPREHENSIVE CARE
Optimally, the pharmacist’s role in dia-
betes care is a comprehensive one, from
screening and assessment to self-care
education and follow-up. 

Risk screening
Pharmacists offer a valuable service by
screening for diabetes risk, which
requires only a modest investment of
time and resources. The American Dia-
betes Association (ADA) screening survey
is an invaluable, simple-to-use tool for
pharmacy use; it determines diabetes risk
on the basis of such data as age, weight,
and family history.12 (See Figure.)

Diabetes screening should be consid-
ered at 3-year intervals for individuals
>45 years of age, particularly those with
diabetes risk factors. (See Table.) Pharma-
cists should be familiar with these criteria
and able to apply them in counseling.
Glycemic testing may not be appropriate
in many pharmacy settings for regulatory
and practical reasons, but pharmacists
can make appropriate referrals for further
evaluation by a physician.12

Assessment
The pharmacist must assess the patient’s
ability to understand and adhere to
lifestyle recommendations and other
parts of a diabetes treatment plan, espe-
cially at diagnosis. Relevant factors
include the patient’s existing knowledge
(and any misconceptions) about the dis-
ease, his or her current state of care, pre-
vious personal experiences with the
disease through family and friends, cul-
turally influenced health beliefs, and atti-
tude and competency with regard to
diabetes care and glycemic control. Do
any problems with cognition or dexterity
limit patients’ ability to care for them-
selves? What social support networks are
available through family, employers, and
neighbors? Do they need access to other
kinds of social, medical, or financial sup-
port? The pharmacist should be able to
connect patients with appropriate
resources, caregivers, and services within
the community to address these issues.

Therapeutic Plan Development
As the caregiver seen most frequently by
many patients with diabetes, the phar-
macist can offer consistent help in coor-
dinating the various aspects of therapy
and communicating with other members
of the diabetes care team. Treatment
plans for diabetes should include nutri-
tion, physical activity, and blood glucose

monitoring, as well as possible drug ther-
apy with one or more oral agents and/or
exogenous insulin. The pharmacist’s
knowledge of a patient’s health and med-
ication history contributes to the shap-
ing of an effective care plan.

Caregiver Connection
The importance of eye examinations, oral
hygiene, foot care, and skin care must be
stressed, with referral to specialists or
other practitioners for more in-depth
evaluation and care if necessary. Pharma-
cists who are involved with diabetes care
should identify and maintain a referral
base of community ophthalmologists,
podiatrists, weight-control and smoking-
cessation specialists, registered dietitians,
and certified diabetes educators (CDEs),

especially if they are not CDEs them-
selves. Every visit a patient makes to refill
a prescription or purchase diabetes care
supplies offers an opportunity to identify
such needs. For example, the pharmacist
might ask a patient when his or her last
eye examination took place and offer a
referral to a nearby ophthalmologist. 

It is important for pharmacists to
maintain open channels of communica-
tion with colleagues on the diabetes care
team, alerting clinicians to referrals as a
professional courtesy. Many clinicians
will find such communication surprising
but not unwelcome once they perceive
that the pharmacist is available as a coun-
seling resource for their own patients. In
fact, such contact may eventually stimu-
late reciprocal referrals, building the
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   Take this test to see if you are at risk for having 
diabetes. Diabetes is more common in African Americans, 
Hispanics/Latinos, American Indians, Asian Americans, 
and Pacific Islanders. If you are a member of one of these 
groups, you need to pay special attention to this test.
   Write in the points next to each statement that is true 
for you. If a statement is not true, put a zero. Then add 
your total score.

1. I am a woman who has 
    had a baby weighing more 
    than nine pounds at birth.    Yes   1 _____

2. I have a sister or brother 
    with diabetes.                      Yes   1 _____

3. I have a parent with 
    diabetes.                             Yes   1 _____
 
4. My weight is equal to or 
    above that listed in the 
    chart.                                Yes   5 _____
 
5. I am under 65 years of 
    age and I get little or
    no exercise.                        Yes   5 _____
 
6. I am between 45 and 64 
    years of age.                       Yes   5 _____

7. I am 65 years old or older.   Yes   9 _____

                                                    TOTAL
Scoring 10 or more points
You are at high risk for having diabetes. Only 
your health care provider can check to see if 
you have diabetes. See yours soon and find 
out for sure.

Scoring 3-9 points
You are probably at low risk for having diabetes now. But don't just forget about it. 
Keep your risk low by losing weight if you are overweight, being active most days, and 
eating low-fat meals that are high in fruits and vegetables and whole grain foods.

At-Risk Weight Chart
Body Mass Index

Height
in feet and inches

without shoes

Weight
in pounds

without clothing

4' 10"

4' 11"

5' 0"

5' 1"

5' 2"

5' 3"

5' 4"

5' 5"

5' 6"

5' 7"

5' 8"

5' 9"

5' 10"

5' 11"

6' 0"

6' 1"

6' 2"

6' 3"

6' 4"

129

133

138

143

147

152

157

162

167

172

177

182

188

193

199

204

210

216

221

If you weigh the same as or more than 
the amount listed for your height, you
may be at risk for diabetes.
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FIGURE. American Diabetes Association patient self-assessment risk test.

Reprinted with permission from the American Diabetes Association.12 



pharmacist’s standing in the community
as a diabetes care provider.

Patient Education
At diagnosis, patients with diabetes often
are suddenly faced with a large amount
of information, some of which they may
process slowly and erratically. The phar-
macist can help by providing informa-
tion in a progressive manner, offering it
repeatedly if necessary, and helping
patients tailor their self-care to their own
priorities and lifestyle. Reinforcing the
messages of other caregivers is necessary
and valuable.

Initially, teaching usually focuses on
urgent survival issues, such as proper
injection technique, self-monitoring of
blood glucose (SMBG), and recognizing
and managing hypoglycemic episodes. 
As a patient’s acceptance of the disease 
and his or her self-care skills improve, 
the pharmacist can introduce long-term
issues, explain changes as they occur, and
adjust aspects of the treatment plan
accordingly. Patient education will be
needed whenever the therapeutic regimen
is modified over the course of the disease. 

Drug Regimen Review
The diabetes patient on drug therapy
needs a thorough evaluation of all med-
ications, including other prescription
drugs, over-the-counter medications,
herbal products, and supplements. 

TRACKING OUTCOMES
For a long time, pharmaceutical care has
been provided informally by conscien-
tious pharmacists, without any expecta-
tion of reimbursement. However, in the
competitive and time-pressed nature of
today’s fiscal climate it is unrealistic to
expect pharmacists to provide intensive,
continuing, skilled cognitive services
without reimbursement. Proactive phar-
maceutical care for diabetes is not yet
widespread in practice, and fair reim-
bursement for pharmaceutical care serv-
ices is also at an early stage. Placing a
fiscal value on time spent in patient
encounters (for example, testing, clean-
ing, calibrating, and replacing the batter-
ies in a patient’s glucose monitor) may
seem alien to many pharmacists, but it is
an essential part of professional-level dia-
betes education.

To obtain reimbursement for profes-
sional services, pharmacists must docu-
ment the care delivered and the outcomes.
[See also article on the shared-care
approach to diabetes management on

page 7.] Ultimately, the only convincing
demonstration to third-party payers of the
value of pharmaceutical care is the docu-
mentation of positive clinical and finan-
cial outcomes. In the past several years,
such data have begun to accumulate. 

Case Examples
In Texas, a supermarket pharmacy chain
provided diabetes management under
contract for a hospital, saving the hospi-
tal an average of $4200 per patient in car-
ing for 107 poor, non-Medicaid patients
with diabetes who stayed with the pro-
gram for a year. Specially trained phar-
macists, nurses, and nutritionists
provided care in a trailer in the parking
lot. Hospital admissions for the study
population decreased from 22% to 14%,
and length of stay dropped from 5.3 days
to 2.9 days.13

A 1997 study showed that pharmacist
care of patients with diabetes improved
compliance with drug and preventive
care regimens.13 Ten independent phar-
macies provided diabetes care for 51
patients over 2 months. Cost savings
were estimated at an average of $4300 per
patient because of fewer physician visits,
emergency department visits, hospital-
izations, and long-term care admissions.
Patients’ hemoglobin (Hb) A1c levels
dropped 24% from baseline.

In 1997, 88 patients who received free
diabetes care from pharmacists demon-
strated improved quality-of-life out-
comes as well as decreases in HbA1c

levels, lipids, blood pressure, and blood

glucose levels over a 6-month study
period, compared with the previous 6
months.13 Patients were seen every 2
months for hour-long counseling ses-
sions by pharmacists who had received
40 hours of special instruction.

In a study of pharmacist intervention
in community retail pharmacies, medical
costs for 188 intensively counseled and
monitored patients with diabetes, hyper-
tension, asthma, and/or hypercholes-
terolemia were compared with those of
401 control patients.14 The intervention,
provided by specially trained pharma-
cists, consisted of targeted patient educa-
tion and follow-up combined with
feedback to physicians. Interventions
lasted about 15 minutes each and took
place every 6 to 8 weeks over the course
of 2 years. Substantial savings were
noted, ranging from a conservative esti-
mate of $144 per patient per month to
$293 per patient per month (adjusted for
age, comorbid conditions, and disease
severity). The cost of the pharmacist
intervention was estimated at $27 per
patient per month.

Corporate management of large phar-
macy chains, where many pharmacists
practice, must shift the focus from drug-
centered practice to patient-centered
practice. Innovative strategies to moti-
vate and reimburse pharmacists who
deliver value-added care for diabetes and
other disorders must be developed, while
demonstrating the value of such care to
insurers and other stakeholders. Given
current reimbursement policies that may
cause pharmacies a net loss on many pre-
scriptions, it makes sense to view phar-
maceutical care as a valid marketing
strategy to build customer loyalty for
other, non-pharmacy purchases.

It is certainly possible to offer phar-
maceutical care for chronic disease in the
chain drugstore setting. For example, a
small but controlled and randomized
study in two chain pharmacies examined
the clinical value of comprehensive
pharmacy services for patients with
hypertension.15 Twenty-seven study
patients received monthly blood pressure
and heart rate assessments plus counsel-
ing on lifestyle modifications and phar-
macotherapy; controls received minimal
counseling. Blood pressure control and
quality of life scores improved signifi-
cantly in the study group.

MAKING IT HAPPEN
Pharmacists who wish to participate
actively as providers of diabetes care may

Current Diabetes Care
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TABLE. Diabetes Risk Factors

The American Diabetes Association
endorses diabetes screening
particularly for individuals with 

• Obesity

• High-risk ethnicity (African
American, Hispanic, Native
American, Asian American,
Pacific Islander)

• Family history of diabetes

• Hypertension

• Dyslipidemia

• History of gestational diabetes or
delivery of a baby >9 lbs

• Previous episode of impaired
glucose tolerance

Adapted with permission from the
American Diabetes Association.12



need to change some of their own long-
standing attitudes and behaviors and
encourage patients and other clinicians to
do the same. Gathering quality informa-
tion and communicating it to patients
and colleagues are critical. Finding the
time to provide such care can be another
matter. For example, a recent study exam-
ined the effects of the Pharmaceutical
Care Certificate Program on participating
pharmacists.16 Participants felt better pre-
pared to perform the components in
which they were trained. However, a
major barrier was lack of time to actually
implement these components in their
practices. 

From a practical standpoint, integrat-
ing diabetes care into the everyday prac-
tice of pharmacy requires rigorous analysis
of available time and priorities. The phar-
macist must identify ways to save time
through the use of information technol-
ogy and support personnel. The pharma-
cist may delegate tasks such as preparing
prescriptions for dispensing or contacting
third-party payers and physicians to phar-
macy technicians. Even time spent open-
ing mail and answering the phone can be
more profitably put to use in assessment
and consultation. Pharmacy computer
software may help with features like built-
in patient profiles with customized letters
and monitoring functions.

The benefits of pharmaceutical care
for diabetes range from enhanced profes-
sional satisfaction to improved outcomes
for a serious, widespread disease. As is

often the case, complacency may be eas-
ier than changing the status quo. How-
ever, the promise of more meaningful
and challenging work, with the opportu-
nity to save lives, may prompt pharma-
cists to reexamine any assumptions
about their limits as diabetes caregivers.
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Pharmaceutical care is a practice that
has been defined as the provision of

drug therapy to achieve specific out-
comes that improve a patient’s quality of
life.1 These outcomes include curing dis-
ease, eliminating or reducing symptoms,
slowing the disease process, preventing
the disease or symptoms, and reducing
costs. In managing diabetes mellitus,
pharmacists have the opportunity to
achieve all of these outcomes by inte-
grating pharmaceutical care into a multi-
disciplinary team approach.

Pharmaceutical care is patient-cen-
tered, not drug- or product-centered. It
calls for cooperation in designing, imple-
menting, and monitoring disease man-
agement plans. Because of its devastating
toll, the multifactorial nature of associ-
ated complications, and the complexity
of its therapeutic regimens, diabetes is a
perfect model to demonstrate how a
shared-care approach to disease manage-
ment can benefit patients and caregivers
alike. For pharmacists, the challenge lies
in offering such care with confidence and
competence; educating patients, clini-
cians, and third-party payers of its value;
and receiving fair compensation for pro-
fessional services and expertise.

MANAGING DISEASES, NOT
JUST DRUGS 
Pharmaceutical care is a critical compo-
nent of disease state management. This
comprehensive, integrated approach to
health care is based on the natural course
of a disease, with treatment designed to
address the illness as effectively and effi-
ciently as possible.2 With regard to dia-
betes and other chronic diseases, the
design and organization of health care
delivery are envisioned as a patient-
focused, physician-coordinated team,
with information flowing freely among
team members and the patient. Desired
outcomes are measured in relation to the
patient and each intervention. The objec-
tive of disease management is to target
resources that will have the most effect on
cost or quality of care in the continuum
of disease over the long term.3

In practice, however, diabetes manage-
ment is often fragmented, inefficient,
and—if one looks at today’s high rates of
diabetes-related complications as the dis-

ease progresses—ineffective. It exemplifies
the shortcomings of the compart-
mentalized cost component management
model of health care, in which each part
of the system is separately financed and
cost cuts in one area may result in negative
outcomes and increased costs in another.
For example, intensive control of blood
glucose has been shown to reduce the
occurrence of microvascular complica-
tions of diabetes, a costly cause of negative
outcomes.4 However, such management
may require multiple oral drug therapy,
exogenous insulin therapy, and self-mon-
itoring of blood glucose (SMBG), which
entail a large initial investment in educa-
tion and clinical oversight as well as drug
and supply costs. 

In a disease state management model,
such chronic conditions as diabetes, with
their high prevalence and high annual
costs, are well-suited to integrated treat-
ment across health care settings. Other
conditions that have been cited as good
candidates for the disease management
approach are asthma and hypertension.

Unfortunately, current “real-world”
obstacles, such as a lack of integrated
information systems and discontinuity
in the health care system, have kept dis-
ease state management from becoming a
standard of care. Pharmacists who work
within the current model of health care
delivery are in a position to make signifi-
cant contributions to disease state man-
agement on a daily basis. 

The pharmacist is usually the member
of the health care team whom the patient
sees most often and readily. Fewer than
5% of individuals with diabetes receive
care from a diabetes specialist or diabetes
educator, but almost all of them have a
pharmacist and a primary care practi-
tioner. Working in cooperation with the
physician, the pharmacist can contribute
to effective disease state management at
every stage of diabetes care, from diagno-
sis through follow-up. The pharmacist
can educate patients and their families 
as well as other health care providers
about the disease process, therapeutic
goals, and monitoring activities. This
may extend to providing monitoring
services where appropriate (for example,
on-site foot examinations and screening
programs for cholesterol, blood glucose,
and hypertension). The pharmacist can
work with prescribers and clinicians to
develop patient-specific therapeutic
strategies and establish feedback loops.
Furthermore, the pharmacist can evalu-
ate the effectiveness and appropriateness
of therapeutic interventions, monitor
outcomes, and document findings.
Finally, he or she should be able to refer
patients to appropriate providers and
services within the community.

PHARMACY-BASED DIABETES
PROGRAM
The goals of diabetes care are to control
blood glucose levels; prevent, detect, and
treat complications; and eliminate or
treat other cardiovascular risk factors,
such as smoking, obesity, hypertension,
and dyslipidemia. Pharmaceutical care
for diabetes aims to achieve these goals,
and consists of the basic elements
explained in the next section.5 In addi-
tion, Table 1 provides a list of specific
services that should ideally be provided
at each pharmacy visit.

TABLE 1. The Pharmacy Diabetes Care 
Encounter: Optimal Services 

The following services have been
proposed for inclusion in each
diabetes patient’s visit to the
pharmacist:

• Blood pressure monitoring

• Blood glucose monitoring

• Foot check

• Weight check

• Food diary check

• Blood glucose monitoring diary
check

• Doctor’s appointment checklist

• Medication review

• Education

• Reminder of yearly eye exams

• Review of specific lab tests (e.g.,
cholesterol panel and HbA1c)

• Answering patient’s questions



Elements of Diabetes Care in the
Pharmaceutical Setting
First, the pharmacist must conduct an
interview to obtain the patient’s medical
history. Informal physical assessment
through observation is already a part of
many patient/pharmacist encounters.
Some commentators encourage pharma-
cists to go further and develop skills in
hands-on data collection and assessment
techniques.6 Training, equipment, and
regulatory issues must be addressed. For
example, in some states, pharmacists
may not perform finger sticks for blood
glucose monitoring.

Next, the pharmacist must record the
patient’s current medications, including
over-the-counter products and nutri-
tional and herbal supplements. Monitor-
ing therapeutic effects and patient
compliance and assessing drug therapy
for potential interactions or drug-related
problems are integral steps. 

The pharmacist should explain to the
patient the short- and long-term benefits
of maintaining target blood glucose 
levels, the importance of regular SMBG,
and the importance of sound nutrition
and physical activity in maintaining
glycemic control. Also, the pharmacist
must be willing to consult with the pre-
scribing physician and other members of
the diabetes care team about treatment
goals for blood glucose and other rele-
vant clinical targets, which may include
control of associated risk factors such as
obesity, hypertension, and dyslipidemia.

The need for a patient to adhere to the
prescribed medication regimen should be
emphasized, and any special skills
required, such as injection technique for
patients receiving insulin, should be
included in the pharmacist’s educational
efforts. 

It may lie with the pharmacist to deter-
mine whether the patient is receiving
other needed forms of care, including
laboratory testing, glycosylated hemoglo-
bin (HbA1c) measurements at least three
times a year, and yearly eye exams. When
necessary, the pharmacist should make
referrals to other health care providers. 

Do No Harm
Whenever a patient receives pharmaceu-
tical intervention, there is the possibility
of harm as well as benefit. Comprehen-
sive pharmaceutical care can help avoid
suboptimal outcomes of drug therapy,
which can stem from a wide range of
causes. Several practices that lead to neg-
ative outcomes and diminish patients’

quality of life are outlined in Table 2. The
pharmacist is in a unique position to help
the patient avoid such pitfalls.

REIMBURSEMENT FOR CARE
Billing and fee structures for pharmaceu-
tical care are still in early development.
For many pharmacists, the notion of
being paid for cognitive services such as
counseling and of marketing and charg-
ing for clinical services such as screening,
is an unfamiliar one. However, fair finan-
cial reimbursement is not only appropri-
ate for the provision of these professional
services; in light of time constraints and
fiscal pressures in pharmacy practice,
reimbursement may be essential if phar-
macists are to continue offering such
services. 

The reimbursement process can be
complex and cumbersome, and extend-
ing it from provision of products to pro-
vision of services may seem intimidating.
For many pharmacists, the first step is to
rethink their own attitudes and learn to
attach an economic value to their time
and services in direct patient care. The
second step is to document both time
and services in a systematic, professional
manner, and the third is to use the cor-
rect tools for submitting claims. 

In a corporate chain-pharmacy set-
ting, reimbursement structures must be
developed from the top down, but the
impetus to provide and bill for pharma-

ceutical care must come from pharma-
cists themselves. The ideal type of phar-
maceutical care as advocated in this
article represents a departure from the
bottom-line, product-focused mentality
that characterizes many pharmacy
chains. However, there is evidence that
some corporate leaders have begun to
recognize the link between good patient
care and good business—if only as a way
to build customer loyalty and increase
sales of other, nonprescription products.
The most valuable goal for the corporate
pharmacy will be to make innovation in
pharmaceutical care consistent with
profitability. 

The time and diligence required to
obtain reimbursement add to the cost of
the services. However, pharmacists may
underestimate the willingness of patients
and insurance companies to pay for dia-
betes management services. Patients may
intuitively recognize the value of a busy
pharmacist’s time and the benefits of his
or her services. Payers have begun to rec-
ognize that clinical effectiveness and
cost-effectiveness may overlap.1

In a recent study based on a survey
mailed to 2500 randomly selected adults
in the United States, a majority reported
that they would be willing to pay for
pharmaceutical care service, even if they
were not currently receiving such serv-
ice.7 The average amount all respondents
were willing to pay was $13 for a one-
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TABLE 2. Sources of Negative Outcomes From Pharmacologic Therapy

Inappropriate prescribing. 
Pharmacologic regimen is unnecessary or inappropriate in terms of drug(s), dose,
route, dosage interval or form, duration.

Inappropriate delivery.
Drug may be unavailable when needed. Problems may be economic (formulary limits
or patient’s unwillingness or inability to pay), biopharmaceutical (inappropriate
formulation), or sociological (e.g., hospital or caretaker fails to administer the drug).

Inappropriate behavior by patient. 
Individuals may be noncompliant with appropriate regimens or compliant with
inappropriate ones.

Patient idiosyncrasy. 
Patients may make mistakes, have accidents, or experience idiosyncratic drug
responses.

Inappropriate monitoring.* 
Encompasses not only failure to monitor effects of therapy on a patient but also
failure to detect and resolve inappropriate therapeutic decisions. 

*An important and underestimated source of negative outcomes. In diabetes, in which therapy
often involves polypharmacy, numerous diet and lifestyle modifications, self-monitoring of blood
glucose, and multiple daily injections, the value of appropriate monitoring is obvious.

Adapted with permission from J Hosp Pharm.1
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time consultation and $28 for a consul-
tation plus a year of monitoring. Taking
into account only those respondents
who were willing to pay (56%), these
means rise to $23 and $50, respectively.
In another study, consumers who indi-
cated that they would be willing to pay
for pharmacists’ counseling on the pur-
chase of nonprescription drugs said they
would pay from $0.50 to more than
$3.00 per interaction.8 Whether these
amounts are enough to help cover the
cost of pharmaceutical care is another
important question.

Major medical insurers are beginning
to show that they are willing to reim-
burse for diabetes care, but many phar-
macists who have sought reimbursement
still find that the response from third-
party payers is “underwhelming.”7 In
1998, nationally, pharmacists were being
reimbursed between 40% and 60% of the
time.5 In a survey of Georgia pharmacists
who began charging for pharmacy care
services, respondents reported being paid
for virtually all claims submitted directly
to patients and almost half of claims sub-
mitted to insurers.5 They identified docu-
mentation, careful completion of claim
forms, and persistence as key to receiving
payment. Third-party payers will also
need evidence that pharmaceutical care
offers them measurable benefits, such 
as improved patient outcomes and
decreased physician office and emer-
gency room visits.7

KEY STEP: DOCUMENTATION 
Documentation is essential to quality
pharmaceutical care and successful reim-
bursement efforts. Consultations with
patients should be recorded accurately
and promptly for four reasons: to provide
evidence that a service, not a casual rec-
ommendation, was provided; to reduce
liability risk; to demonstrate the pharma-
cist’s commitment to patient care; and to
offer proof to third-party payers of serv-
ice actually rendered to the patient.6

Careful documentation can serve
other functions, for instance, as a mar-
keting tool or a compliance reminder. In
my practice, a series of logbooks for man-
aging asthma, diabetes, and other
chronic illnesses have been developed for
patients’ use. Each log includes the phar-
macy’s business card, copies of the
patient’s records, and educational mate-
rials about the specific condition. The
material in the diabetes log on HbA1c

measurement serves as a reminder to
physicians to perform this assessment at

recommended intervals, and the logbook
itself demonstrates the practice’s com-
mitment to patients with diabetes. 

Details count when filing claim forms.
Important points include obtaining
patients’ signed consent for accepting
assignment of payment, providing for
release of medical records, and obtaining
statements of medical necessity (SMN).
Alternately, the pharmacist may provide

the physician with SMN forms, but these
must include the appropriate diagnosis
code (ICD-9) and the physician’s
provider number. All claims sent to third-
party payers should include SMN or
physician referral forms, a billing invoice
(such as the HCFA 1500 form), a cover
letter requesting payment for profes-
sional services rendered, and supportive
clinical records documenting care that
was provided. 

Some documentation tools may be
familiar to the pharmacist; others may be
novel but can easily be incorporated into
the everyday practice of assessment and
monitoring. A well-established format
for analysis of health-related problems is
the Subjective/Objective Assessment
Plan (SOAP; see Table 3).6

SOAP notes provide a systematic

means of recording all relevant data in
the patient’s ongoing pharmaceutical
care. The pharmacist begins by reviewing
the patient’s pharmacy profile and chart,
including all available laboratory data,
monitoring records, and observations. In
the patient interview, the pharmacist
gathers more information, including
medical history, current complaints,
lifestyle, and health goals. This is the “S,”
or subjective component of the notes. 

Next, the pharmacist gathers objective
data, such as blood glucose and blood
pressure readings, pulse rate, height,
weight, and readily discernible problems
with eyesight, skin, feet, or cognition.
These data are entered in the “O” section. 

The “A” portion consists of the phar-
macist’s assessment of the patient’s dis-
ease state, therapeutic goals, and actual
or potential problems with drug therapy.
Finally, the pharmacist and patient, in
consultation with the physician, develop
a plan (“P”) to achieve therapeutic goals
and specific end points. Data recorded
include all actions taken by the pharma-
cist, actions recommended to the
patient, and agreed-upon follow-up care,
plus any communications with the
physician or other clinicians. 

Other useful documentation instru-
ments include disease-specific question-
naires, such as the ADA’s risk assessment
tool, action plan forms to send to pri-
mary care providers, outcome measure-
ment forms and logs, medication
calendars, evaluation and referral forms,
and operational forms such as SMN and
waivers required by many insurers for
claims processing.

Another requirement for billing
Medicare and some other third-party
payers is a provider number. Although
state regulations vary, pharmacy partici-
pation in immunization programs for
influenza offers one avenue for obtaining
a provider number. Pharmacists who seek
reimbursement for diabetes care and
education may also be required to meet
standardized criteria for self-manage-
ment education providers, such as those
established by the ADA.9

BARRIERS TO PROVIDING
PHARMACEUTICAL CARE
The wide scope of pharmaceutical care
described here may be intimidating to
many community pharmacists. Research
has confirmed that a significant percent-
age of pharmacists have found it difficult
to comply with even the simple counsel-
ing and record-keeping requirements of
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TABLE 3. SOAP Analysis of 
Health Care Problems

S: Subjective information from the
patient (findings that cannot be
quantified, such as “I feel weak”)

O: Objective information that can be
measured (such as blood pressure,
laboratory values, fever)

A: Assessment (the clinician’s opinion
of the problem)

P: Plan of care (steps required to
solve the problem)

Adapted with permission from American
Pharmacy.6

Third-party payers 
will need evidence 

that pharmaceutical 
care offers them

measurable benefits.



the Omnibus Budget Reconciliation Act
of 1990 (OBRA ’90). In a 1994 review of a
survey on OBRA ’90 compliance in com-
munity pharmacies in Massachusetts, the
154 respondents cited excessive work-
load, lack of financial compensation, and
patients’ attitudes as the most significant
barriers.10 Almost half the respondents
reported that OBRA ’90 regulations had
not altered their practices. A variety of
other factors may interfere with the pro-
vision of pharmaceutical care. Pharma-
cists may lack confidence, particularly if
they feel that their education has not
adequately prepared them for patient
assessment. Continuing education
through colleges of pharmacy, profes-
sional organizations, and patient advo-
cacy groups can bolster pharmacists’
skills and confidence. 

The pharmacist’s provision of clinical
services may provoke negative reactions
from physicians and other clinicians,
who may perceive pharmacists as com-
peting caregivers. Such attitudes often
change once it becomes clear that phar-
maceutical care is complementary and
supportive in nature.

The physical layout of the pharmacy
may present obstacles to assessment and
counseling, such as excessive noise, lack
of space, and lack of privacy. Extensive
redesign of the space may be impractical
or unaffordable, but modest changes, like
creating a screened-off area with a desk,
chairs, and patient education and referral
materials, can go far in providing the
proper setting for pharmaceutical care.

Corporate and managerial attitudes
do not necessarily reflect patient-cen-
tered care priorities. A positive sign that
such attitudes may be changing is that
some pharmacy chains have recently
shown an interest in offering disease
management services under contract to
health care organizations. The growing
appreciation of patient-centered care
may reflect the recognition of the need to
nurture customer loyalty, especially in
the face of new competition from online
and mail order pharmacy services.

WHAT IS THE PHARMACIST’S
FUTURE ROLE?
With the continued shift to outpatient
care and cost containment, the use of so-
called “physician extenders” in the man-
agement of diabetes and other diseases
can be expected to grow. There is growing
recognition of the need for multidiscipli-
nary care and its value in producing
desired clinical outcomes. 

At the same time, the traditional dis-
pensing role of the pharmacist is gradu-
ally being eliminated as the use of
automated dispensing machines, phar-
macy technicians, and online pharma-
cies increases. The pharmacist must be
willing to shift his or her role to that of a
highly trained clinical specialist or phar-

maceutical care generalist in order to
remain viable in the current and future
health care environment.7

Some observers believe that the role of
the pharmacist is at a crossroads, with
new opportunities and responsibilities
for those willing to accept them. Indeed,
many pharmacists already have. The pro-
fession is poised for expansion into pro-
vision of clinical care, including physical
assessment, selecting appropriate drug
therapy, and monitoring drug efficacy,
tolerance, and outcomes.1

The pharmacist can fulfill these new
responsibilities only in the context of a
shared-care strategy that acknowledges
the dignity of the patient and the inter-
dependence of medicine, nursing, phar-
macy, and other disciplines. In many
instances, the community pharmacy

practice has already informally paved
the way for such an evolution in care.
The pharmacist may serve as a de facto
case manager for patients with complex
and chronic conditions such as diabetes.
Now it is time for the informal provision
of pharmaceutical care to become pro-
fessionally recognized, appropriately
reimbursed, and further justified with
regard to clinical outcomes and cost-
effectiveness.  
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Patients with type 2 diabetes mellitus
often present not with an isolated dis-

ease state but with a pattern of interlock-
ing metabolic and cardiovascular
abnormalities termed “syndrome X.”1 As
the epidemic of type 2 diabetes grows,
pharmacists who understand the risks
and challenges of syndrome X will be
able to offer more meaningful and effec-
tive care to their patients with diabetes.
Such care has the potential to improve
clinical outcomes, enhance relationships
with patients and clinicians, and deepen
professional satisfaction. 

TYPE 2 DIABETES AND
RELATIONSHIP WITH
SYNDROME X
Type 2 diabetes is a progressive metabolic
disease characterized by persistent hyper-
glycemia and relative insulin deficiency.
The disease process includes insulin
resistance, which stems both from envi-
ronmental factors, such as sedentary
lifestyle and excessive calorie intake, and
from genetically determined insulin sen-
sitivity. Hyperinsulinemia leads to com-
pensated insulin resistance with normal
glucose tolerance. As pancreatic beta-cell
function deteriorates and eventually fails,
glucose tolerance is impaired. Type 2 dia-
betes develops in as many as 40% of 
individuals with impaired glucose toler-
ance.2,3 (See Figure 1.)

Extrapolation of data from the United
Kingdom Prospective Diabetes Study
(UKPDS) suggests that a decline in beta-
cell function may begin up to 12 years
before the diagnosis of type 2 diabetes.4,5

(See Figure 2.) At that point, disease-
related complications may already be evi-
dent. Diet modification and exercise are
the cornerstones of therapy, but most
patients eventually require oral drugs
and/or insulin to achieve target blood
glucose levels. Patients should be
informed that this reflects the natural
history of the disease and not the “fail-
ure” of diet and exercise efforts. 

Patients with type 2 diabetes have a
two- to four-fold increase in cardiovascu-
lar risk6 and a risk of first myocardial
infarction equal to that of nondiabetic

patients who have suffered a previous
infarction.7 In addition to insulin resis-
tance and glucose intolerance, the meta-
bolic abnormalities of syndrome X
associated with type 2 diabetes include
hypertension, dyslipidemia, and obesity.
(See Figure 3.)

Hypertension
Insulin resistance is independently asso-
ciated with hypertension in some popula-
tions.8 Hypertension is common among
individuals with type 2 diabetes, with
prevalence rates between 40% and 75%
observed.9 Some evidence suggests that
insulin resistance may precede the onset
of hypertension in high-risk patients.
Insulin itself is a vasodilator, so its role in
the pathogenesis of hypertension may
involve other mechanisms, such as
increased arterial stiffness associated with
insulin resistance. Controlling hyperten-
sion has been shown to slow the progres-
sion of diabetic kidney disease and reduce
the complications of cerebrovascular and
cardiovascular disease.10

Dyslipidemia
Syndrome X is associated with a partic-
ularly atherogenic plasma lipid profile:
low HDL cholesterol, high triglycerides,
and moderately elevated total and LDL
cholesterol that contains an increased
proportion of small, dense LDL parti-
cles. It appears that this pattern of dys-
lipidemia arises from insulin resistance
itself and not from hyperinsulinemia or
obesity.11

Current Diabetes Care
The Evolving Role of the Pharmacist and Emerging Treatment Strategies

11

The Pharmacist’s Approach to Syndrome X and 
Diabetes-Related Conditions
R. Keith Campbell, RPh, FASHP, CDE

FIGURE 1. Pathophysiologic progression to type 2 diabetes. Frank type 2 diabetes develops in
as many as 40% of individuals with impaired glucose tolerance. 

Adapted with permission from J Clin Invest.3

FIGURE 2. An extrapolation of decline in
beta-cell function suggests that deterioration
may begin up to 12 years before type 2 dia-
betes is diagnosed. 

Reprinted with permission from Elsevier
Science. Diabetes Res Clin Pract.4
Data adapted from UKPDS 16.5 
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Other Conditions 
Obesity (particularly abdominal obesity)
and polycystic ovarian syndrome are fre-
quent fellow travelers with syndrome X
but not essential components.1 Individ-
uals with one of the risk factors described
above are quite likely to have others. For
instance, a history of gestational dia-
betes or a first-degree relative with type 2
diabetes also raises the risk of insulin
resistance. The pharmacist who is alert
to the characteristics of insulin resis-
tance and syndrome X can recognize
patients at increased risk, refer them to
the appropriate practitioners for evalua-
tion and care, and thus possibly shorten
the time to detection and treatment of
diabetes. 

THERAPY: GOALS AND TOOLS
The immediate objective of treatment for
type 2 diabetes is to achieve glycemic
control; the ultimate goal is to prevent
long-term complications. The clinical
evidence is unequivocal that improved
glycemic control pays off in reduced rates
of diabetic complications. The Diabetes
Control and Complications Trial (DCCT)
demonstrated that intensive insulin ther-
apy reduced long-term complications of
retinopathy, nephropathy, and neuropa-
thy in patients with type 1 diabetes.12

The benefits of aggressive blood glucose
control were confirmed in type 2 diabetes
(which constitutes 90% of all cases of dia-
betes mellitus) in several landmark stud-
ies. Both the UKPDS and the Kumamoto
study showed that intensive glycemic
control reduced the risk of microvascular
complications.13,14 The UKPDS also
showed a reduction in diabetes-related
deaths. In all of these trials, reduced risk
was associated with lowering HbA1c to
approximately 7%. In the UKPDS, there
was a 35% reduction in the risk of
microvascular complications for every
percentage point decrease in HbA1c. 

Taking into consideration syndrome
X, other important treatment objectives
include normalizing blood pressure and
blood lipids. The American Diabetes
Association (ADA) has defined target
goals for glycemic control associated
with reduced rates of diabetes-related
complications in clinical trials: HbA1c

<7%, fasting blood glucose (FBG) 80 to
120 mg/dL, and bedtime glucose 100 to
140 mg/dL.10 (See Table 1.) The pharma-
cist, whom diabetes patients are likely to
see more frequently than any other
member of the health care team, can pro-
vide education, motivation, and over-

sight on various methods of monitoring
and improving glycemic control.

The lifestyle measures and dietary
modifications recommended for patients
with type 2 diabetes for managing blood
glucose offer benefits for dyslipidemia
and hypertension as well. Emphasizing
these synergistic effects may be useful in
counseling and motivating patients to
stick with difficult behavioral changes.
Control of hypertension is an important
step in reducing the increased risks of
heart disease, kidney disease, and stroke
that face a patient with diabetes. Treat-

ment of dyslipidemia through diet and, if
necessary, drug therapy is an important
component in the management of syn-
drome X. The target goals for blood pres-
sure and blood lipids recommended by
the ADA are summarized in Table 1.10

Rational Approach to Glycemic Control
No single algorithm is appropriate for
the management of every patient with
type 2 diabetes. Figure 4 outlines one
reasonable stepped-care approach to
therapy.15

Mild elevations of FPG are initially

12

TABLE 1. Therapeutic Targets for Patients With Diabetes 

Glycemic control Target levels

Whole blood values
Average preprandial glucose (mg/dL) 80–120
Average bedtime glucose (mg/dL) 100–140

HbA1c (%) <7

Blood lipids

LDL cholesterol (mg/dL) <100
HDL cholesterol (mg/dL)* >45
Triglycerides <200 

Blood pressure

Adults with diabetes <130/85 mm Hg
Patients with isolated systolic

hypertension (>180 mm Hg) < 160 mm Hg
Patients with isolated systolic

hypertension (160–179 mm Hg) <20 mm Hg systolic

*For women, HDL cholesterol values should be 10 mg/dL higher.

Reprinted with permission from the American Diabetes Association.10

Insulin resistance
• FBG<126 and >100 mg/dL
• Elevated fasting plasma insulin

Syndrome XSyndrome X

FBG = fasting blood glucose; HDL-C = high-density lipoprotein cholesterol;
LDL-C = low-density lipoprotein cholesterol; OGTT = oral glucose tolerance test.

Hyperinsulinemia

Dyslipidemia
• Elevated triglycerides
• Lowered HDL-C
• Moderately elevated total 
   and LDL-C Hypertension

Glucose intolerance
• Normal FBG
• OGTT 140 to 199 mg/dL

Abdominal obesity

Polycystic ovarian 
syndrome
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Adapted with permission from American Diabetes Association. Reaven GM. Role of insulin resistance
in human disease. Diabetes. 1988;37:1485-607.



managed with a 3-month trial of nutri-
tion therapy and exercise, and greater
elevations of FPG indicate a 4- to 12-week
course of oral monotherapy, titrated to
maximum dosage. For patients with
inadequate glycemic control on a single
oral agent, adding another agent—from a
different class of antidiabetic drugs and
with a complementary mechanism of
action—is often more effective than
switching drugs completely. 

Insulin therapy (with or without oral
agents) becomes the treatment of choice
for patients with inadequate glycemic
control on oral drug therapy alone, those
who present with an initial FPG >300
mg/dL, and those whose disease has pro-
gressed to the point of absolute insulin
deficiency.16 Exogenous insulin is the
best-studied and most effective agent for
maintaining glycemic control. However,
many clinicians reserve its use inappro-
priately for late in the course of disease
because they anticipate patient resistance
to injections. As more convenient deliv-
ery systems for insulin become available,
this reluctance may ease. With the pro-
gression of insulin resistance to insulin
deficiency over the course of type 2 
diabetes, increasingly higher doses of
insulin may be needed to maintain
glycemic control. An oral agent such as
metformin or a sulfonylurea may be
added to reduce the dose of insulin
required or to enhance insulin’s effec-
tiveness.16 According to pharmaceutical
marketing data, as of 1996 almost half of
all treated patients with type 2 diabetes
were using oral agents alone, and one
third were using insulin alone; only 10%
were using insulin plus an oral agent.
Thus, while a potentially optimal treat-
ment strategy is available, it may be
greatly underutilized. 

Therapeutic Toolbox
The aim of all antidiabetic agents is to
keep HbA1c at target levels. Table 2
reviews the available agents, their mech-
anisms of action, and chief concerns
associated with their use.15

Sulfonylureas (glimepiride, glipizide,
glyburide) stimulate insulin secretion
from pancreatic beta cells to help control
fasting blood glucose. They are appropri-
ate for patients with type 2 diabetes who
retain enough pancreatic beta-cell func-
tion to respond to stimulation. Their
chief drawbacks are potential hypo-
glycemia and weight gain.17,18 Sulfonyl-
ureas are a rational first-line agent for
patients with type 2 diabetes who have

relative, not absolute, beta-cell dysfunc-
tion at this stage of the disease.

Glimepiride, the most potent of the
sulfonylureas and the one with the low-
est rate of hypoglycemia, has a favorable
safety profile, even in patients with renal
insufficiency, and yields highly effective
24-hour glycemic control with once-
daily dosing.19 In addition, a recent
meta-analysis showed that it may not
cause a significant change in weight—a
concern for patients who take sulfonyl-
ureas—with long-term treatment in
patients with type 2 diabetes.20 An
“insulin-sparing” agent with a strong
extrapancreatic effect, glimepiride
reduces the amount of exogenous insulin
required to maintain glycemic control. It
is also the only sulfonylurea approved for
use in combination with insulin. Unlike
other sulfonylureas, such as glibencla-
mide, glimepiride does not interact with
the adenosine-5-triphosphate (ATP)-sen-
sitive potassium (KATP) channels, which
play an important role in protective 
cardiovascular mechanisms.21-23 This
could be an important and positive long-
term safety factor. 

Metformin, the only drug currently
available in the biguanide category,
reduces hepatic glucose production by
sensitizing the liver to the action of
insulin.17 Because it does not cause
weight gain, metformin is generally con-
sidered the agent of choice for obese and
hyperlipidemic patients. It has been
shown to work well in combination with
most other oral agents and with insulin.
Notably, it has demonstrated an insulin

sparing effect.24,25 Some data suggest that
metformin may improve the lipid profile;
however, it is not clear whether this effect
is independent of its effect on glycemic
control and weight loss.11 It is contraindi-
cated in patients with renal, hepatic, or
cardiac insufficiency or alcoholism. Side
effects can include abdominal discomfort
and diarrhea.17

Thiazolidinediones (rosiglitazone,
pioglitazone) enhance the insulin sensi-
tivity of peripheral tissues, including
liver muscle, and adipose tissues.17 Tro-
glitazone, the first drug in this class to be
approved, was withdrawn from the mar-
ket in March 2000 because of reports of
severe liver toxicity. Neither rosiglitazone
nor pioglitazone has demonstrated hepa-
totoxicity. However, regular liver func-
tion testing is required for patients who
take these agents, which adds to the cost
of their use.26,27 Thiazolidinediones are
associated with weight gain.17

Alpha-glucosidase inhibitors (acarbose,
miglitol) delay carbohydrate absorption,
thus helping to control the rise in post-
prandial glucose levels. They are associ-
ated with gastrointestinal side effects,
notably flatulence, which can be mini-
mized by careful dosage titration. How-
ever, such side effects make these agents
intolerable to many patients. Alpha-glu-
cosidase inhibitors may be useful as first-
line therapy for patients with mild to
moderate hyperglycemia and those at
risk for hypoglycemia or lactic acidosis.
Patients with inflammatory bowel dis-
ease or other intestinal disorders should
not use alpha-glucosidase inhibitors.17,28
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FIGURE 4. Treatment algorithm for type 2 diabetes.No single treatment strategy is appropri-
ate for the management of type 2 diabetes in every setting. Rather, therapeutic intervention
must be tailored to individual patient needs. This depiction represents an example of a rea-
sonable stepped-care approach to therapy. 

Adapted with permission from Retail Pharmacy News.15
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Meglitinides (repaglinide and nategli-
nide) are insulin secretagogues. Because
they produce a rapid, brief release of
insulin (first-phase insulin secretion),
they are useful for postprandial glycemic
control and they reduce late hyperinsu-
linemia.17,29,30 Both repaglinide and
nateglinide have been shown to reduce
HbA1c and FPG levels to approximately
the same extent as sulfonylureas and may
be associated with less hypoglycemia.29,31

Long-term studies are needed to deter-
mine how these agents compare with
other oral antidiabetic therapies.

Insulin, including the newer insulin
analogs, such as rapid-acting insulin

lispro and long-acting insulin glargine, is
still the most effective means of regulat-
ing blood glucose to near-physiologic 
levels when used in conjunction with
self-monitoring of blood glucose (SMBG).
The pharmacist’s involvement in educa-
tion about injections, supplies, monitor-
ing devices and techniques, and
prevention and management of hypo-
glycemic episodes can go a long way
toward helping patients with diabetes
make the transition to insulin therapy.

Combination therapy is an evolving
area of clinical research. Given the
tremendous number of potential combi-
nations of antidiabetic drugs with and

without insulin, it will be some time
before the best combinations are
demonstrated in evidence-based medi-
cine. At present, there is insufficient
data to determine the optimal combina-
tion of oral agents and insulin for a par-
ticular patient, but some of these
combinations have performed well in
clinical trials.16

Metformin has been shown to be safe
and effective when combined with sev-
eral other classes of antidiabetic agents.
One of the most thoroughly investigated
combinations is sulfonylurea plus met-
formin, two agents that act upon the two
physiologic defects of type 2 diabetes,

14

TABLE 2. Currently Available Oral Antidiabetic Agents

Mode of Maximum Precautions and Adverse   
Agent(s) Action Daily Dose Contraindications Effects Comments

Sulfonylureas Insulin secretagogues; Should not be used Hypoglycemia, Glimepiride may be
Glimepiride stimulate release of 8 mg (glm) in patients with weight gain used safely with
Glipizide insulin from beta cell 40 mg (glp) hepatic or renal insulin and has no
Glyburide 20 mg (glb) impairment effect on K+

channels in the heart

Alpha-glucosidase Slow absorption of 100 mg 3x/day; Use with caution in GI distress, including Lower postprandial
inhibitors carbohydrates from begin with 25 mg patients with GI flatulence and  blood glucose levels; 
Acarbose the gut and titrate up disorders bloating may be used in
Miglitol combination with

other oral medications

Biguanides Decrease glucose 2550 mg/d in Should not be used Nausea, diarrhea, Works well for obese
Metformin output from liver divided doses; in binge drinkers, metallic taste patients because it is 

titrated up over patients with not associated with 
several weeks alcoholism, liver or weight gain; may be 

kidney disease, or used with other oral 
heart problems medications and 

insulin

Meglitinides Increase insulin 16 mg/d or Use with caution in Hypoglycemia, Take up to 30 minutes 
Repaglinide release from the 4 mg before patients with liver or weight gain before meals and skip
Nateglinide pancreas each meal kidney impairment dose if meal is skipped  

Thiazolidinediones Decrease insulin Should not be used Minor GI side Pioglitazone may be 
(“glitazones”) resistance; increase in patients with effects, weight gain, used alone or with 
Pioglitazone insulin sensitivity 45 mg (pio) congestive heart anemia, edema metformin, 
Rosiglitazone 8 mg (rosi) failure or liver sulfonylurea, or

disease insulin.
Rosiglitazone may be
used alone or with 
metformin. 
Patients must 
be monitored for liver 
function while taking 
either agent.

Adapted with permission from Retail Pharmacy News.15
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insulin deficiency and insulin resist-
ance.32 Sulfonylureas have also been used
with other agents, such as acarbose, with
positive effects on glycemic control.33

In addition, preliminary evidence has
shown that pioglitazone added to long-
term sulfonylurea therapy may improve
beta-cell function.34 Large-scale clinical
trial data are needed to determine the
advantages and disadvantages of such
combinations for different patients. 

Other Cardioprotective Drug Therapies 
In the presence of syndrome X, diabetes
pharmacotherapy, with or without
insulin, should be coordinated with drug
treatment for hypertension and dyslipi-
demia. Angiotensin-converting enzyme
(ACE) inhibitors, with their renal protec-
tive effect, are indicated for use in people
with type 2 diabetes and other cardiovas-
cular risk factors. The recent Heart Out-
comes Prevention Evaluation (HOPE)
study evaluated the effects of the ACE
inhibitor ramipril on lowering cardiovas-
cular risk in patients with diabetes.35

Ramipril lowered the risk of myocardial
infarction, stroke, cardiovascular death,
total mortality, revascularization, and
overt nephropathy. According to the
ADA, ACE inhibitors should be used in
hypertensive patients with type 2 dia-
betes at the first sign of microalbumi-
nuria. Their use in normotensive patients
is not as well substantiated, and should
be based on an overall risk assessment.36

Daily aspirin therapy for primary and sec-
ondary prevention of cardiovascular
events is now a standard recommenda-
tion for people with type 2 diabetes, bar-
ring any contraindications.37

Caution is required when patients
with diabetes take any prescription or
nonprescription agent (including herbal
and nutritional supplements) that could
exacerbate any aspect of syndrome X.
Negative effects of some pharmacologic
combinations might include weight
gain, unfavorable lipid changes, eleva-
tions in blood pressure, hyperglycemia,
and hypoglycemia. Because many
patients do not discuss complementary
and alternative medicine remedies, such
as herbs, with their doctors, pharmacists
might wish to query patients about their
use of such therapies. 

Considerations in Selecting Antidiabetic
Drug Regimens
Many factors must be weighed in the
selection of antidiabetic treatment
options, starting with physiologic param-

eters such as age, weight, and renal and
liver function. Comorbid conditions
raise the risk of drug/disease and
drug/drug interactions. The patient’s
available resources (in terms of financial
reimbursement as well as support from
family and health care providers) may
realistically limit the complexity of ther-
apy. Other barriers may arise from dis-
abilities, such as impaired eyesight,
motor coordination, and cognition,
which would make self-injection or self-
monitoring difficult or impossible. The
patient’s willingness—or unwillingness—
to participate in self-care is another criti-
cal factor. 

Patients and practitioners should dis-
cuss and choose various therapeutic
options based on mutually agreeable
priorities.38 For instance, if affordability
of therapy is a problem, the relatively
low-cost combination of insulin plus a
sulfonylurea should be considered. For
obese patients, metformin, used alone
or in combination with another oral
agent or insulin, may be optimal. The
risk of hypoglycemia is often a concern
with elderly patients; short-acting
insulin lispro and long-acting, peakless
insulin glargine are two recent ana-
logues that may help minimize this risk.
For some patients, adherence to therapy
depends strongly on convenience; once-
daily oral or injectable therapy may
enhance compliance.

UNMET NEEDS AND
OPPORTUNITIES
The standards of care for diabetes estab-
lished by the ADA and other authorities
offer clinical guidance and even raise the
specter of negligence liability for care-
givers who fail to follow them.10 Never-
theless, discouraging evidence suggests
that these standards are widely ignored
in clinical practice. 

Fewer than 10% of patients with dia-
betes achieve HbA1c levels that are asso-
ciated with preventing or slowing the
progression of microvascular complica-
tions.15 Fewer than a third of patients
receive thorough education about dia-
betes care or a yearly eye examination.
The use of devices for SMBG has risen
from 40% of patients with diabetes just 4
years ago to more than 60%, but many
patients perform tests too infrequently
to achieve optimal blood glucose con-
trol.39-41

More than 90% of patients with dia-
betes receive their care from primary care
physicians,40 whose practices are often

geared to the treatment of acute illness.
These physicians are increasingly time-
pressed, often because of constraints
imposed by managed care organizations.
The amount of time a typical office 
visit lasts—often no more than 10 min-
utes—is simply inadequate for effective
diabetes management. Thus, a physi-
cian-led team approach is optimal for sat-
isfactory outcomes. The number of
certified diabetes educators (CDEs)
including pharmacists has grown in
recent years. [See also article on self-care
on page 24.] However, as diabetes afflicts
a growing segment of the aging and
increasingly overweight American popu-
lation, the needs of many patients
remain unmet. 

Surveys of health maintenance organ-
izations (HMOs) have revealed inade-
quate assessment practices. In one HMO,
more than half of patients with diabetes
had undergone no HbA1c measurement
in the previous 12 months, although
ADA recommendations at that time
called for two to four tests a year. The
majority of patients had received no foot
examinations in the previous 12 months,
although one is recommended at every
regular visit.42

These problems are daunting, but they
also present opportunities. Given the
gaps in diabetes screening, education,
management, and monitoring, pharma-
cists can make a real difference in the
lives of their patients with diabetes. 

CONCLUSION 
The pharmacist’s expertise as a generalist
in drug therapy can provide an essential
contribution to team management of
diabetes, especially in complex treatment
regimens. In order to control the various
aspects of syndrome X—including hyper-
tension, dyslipidemia, and hypergly-
cemia—patients may require four or
more different classes of drugs. They
need the pharmacist’s help in under-
standing when and how to take these
medications and how to balance their
diabetes therapy with the demands of a
normal life. SMBG and the addition of
insulin injections to a treatment plan
create challenges in education and fol-
low-up but offer patients an opportunity
for a more flexible lifestyle. As diabetes
and syndrome X grow in prevalence, a
more active role in assessing and educat-
ing patients can enhance the pharma-
cist’s professional satisfaction as well as
benefit patients and their entire diabetes
care team.
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The field of diabetes care is evolving at
an extraordinary pace. Data from new

clinical trials emerge almost on a daily
basis that challenge us to revise our
understanding of the diagnosis, patho-
physiology, and treatment of the disease
while we continue to manage our
patients’ needs and expectations. As
health care practitioners, it is our duty to
work in tandem with our patients to
determine not only the most effective
treatment strategies but those that allow
them to lead healthy, productive lives.

This paper will review our under-
standing of the diagnosis and patho-
physiology of diabetes and discuss the
current treatment guidelines for patients
with type 2 diabetes. Most important, we
will present the most effective methods
for translating the newest trial data into
meaningful, clinically beneficial thera-
peutic strategies for our patients. 

REVISITING GLYCEMIC
TARGETS
The benefits of treating patients with dia-
betes with an aim toward normalizing
glucose values have been well demon-
strated. In 1993, the Diabetes Control
and Complications Trial (DCCT) showed
that patients with type 1 diabetes who
were randomized to an intensive inter-
vention that aimed for normal glycemia
achieved hemoglobin (Hb) A1c of about
7%.1 At the same time, they had a signif-
icant reduction in the risk of complica-
tions compared with patients on standard
therapy, who achieved HbA1c of about
9%. Similar risk reductions were seen
with a very similar intervention in the
1995 Kumamoto study in Japan with
patients with type 2 diabetes.2 However,
the study population of lean subjects in
Kumamoto was considerably different
from the typically obese type 2 diabetes
patients in the United States. In contrast,
the United Kingdom Prospective Dia-
betes Study (UKPDS) looked at patients
with a new onset of disease who were
similar to the US population in both
body weight and cardiovascular risk fac-
tors.3 In this population, the intensive
intervention group also achieved an
HbA1c of about 7%, with a concomitant

decrease in microvascular complications,
whereas the conventional group achieved
HbA1c of only 8%.

Epidemiologic analysis of these stud-
ies showed that for every 1% reduction in
HbA1c, there is a marked reduction in the
rate of diabetes-related complications.4

(See Figure 1.) The relationship between
HbA1c reduction and microvascular and
macrovascular risk reduction is linear,
and progressive risk reduction with
HbA1c reduction is observed all the way
to the normal range (<6%). 

Arguably, then, the most appropriate
therapeutic approach would be to strive
for and maintain the lowest possible
HbA1c level without introducing unac-
ceptable hypoglycemia or other adverse
effects. This clearly requires individualiz-
ing glycemic targets for each patient on
the basis of lifestyle, hypoglycemic risk,
and life expectancy.5 For example, young
adults with type 2 diabetes make excel-
lent candidates for intensive glycemic
control because they face many future
years of diabetes and its potential com-
plications. For elderly patients, however,
less stringent targets may be more appro-
priate, particularly if the patients have
other complications, such as congestive
heart failure, that would considerably
shorten their life expectancy and poten-
tially increase risks associated with many
available therapies.5

Determining Optimal HbA1c Levels
Using the Third National Health and
Nutrition Examination Survey (NHANES
III) data set as a sampling of the US type
2 diabetes population in terms of both
geographic and ethnic variation, the
average HbA1c ranges from 7.5% to 8%.6

But is this low enough? Considering that
the UKPDS showed less favorable results
in patients with average HbA1c 8%, a
minimal, conservative approach would
aim for <8%.4 However, as indicated by
the UKPDS epidemiologic analysis, low-
ering HbA1c to <6% should reduce the
risk of all diabetes-related endpoints by
about 50%, suggesting that more strin-
gent goals are warranted.4

The Action to Control Cardiovascular
Risk in Diabetes (ACCORD) study, a large,
multicenter trial, will randomize 10,000
participants either to an intensive treat-
ment strategy targeting an HbA1c <6% or
to a standard treatment strategy and will
follow them for cardiovascular outcomes
over a period of 5 to 6 years.7 Until results
of that study are available, the American
Diabetes Association (ADA) has sug-
gested that even though HbA1c <6% is
considered normal, the glycemic goal of
therapy is to reduce the level to <7%.5

Achieving Glycemic Control in the Clinic
How do we translate these trial data

into clinically meaningful strategies? The
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ADA recommends that we aim for
preprandial plasma glucose levels of
90–130 mg/dL.5 (See Table 1.) If approxi-
mately half of self-monitored blood glu-
cose (SMBG) readings are within the
target range, patients generally have an
HbA1c around 7%. Once they have
achieved that level of glycemic control,
postprandial plasma glucose monitoring
may be a more effective method for
maintaining a healthy lifestyle long-
term. This method tends to better reflect
the overall physiologic effects of inter-
ventions on the patient’s glycemia than
does fasting plasma glucose (FPG) mea-
surements. It has also demonstrated bet-
ter sensitivity, specificity, and positive 
predictive value in determining poor
glycemic control compared with stan-
dard preprandial measurements.8 The
target goal for postprandial plasma 
glucose is <170 mg/dL, with values of 
200 mg/dL indicative of poor glycemic
control.5 (See Table 1.) Patients who
achieve postprandial glucose targets gen-
erally have HbA1c levels closer to 6%.
HbA1c is the best validated test to predict
outcomes and therefore should be 
measured at least twice a year. In addi-
tion, a program of SMBG measurements 
provides the patient with instant feed-
back on the glycemic effects of lifestyle
and drugs and is the cornerstone of self-
management. 

The most obvious downside to aggres-
sive glycemic control is the potential for
increased hypoglycemic episodes.1,3

Patients with type 2 diabetes who are on
insulin and/or sulfonylurea therapy
should be advised to check their blood
glucose levels at bedtime and intermit-
tently during the night to ensure that
asymptomatic hypoglycemia does not
occur. The ADA recommends a bedtime
plasma glucose range of 110–150 mg/dL,
with a potentially higher range in patients
with a history of recurrent hypoglycemic
episodes. Many patients regularly retire
with lower levels of bedtime glucose, but
they require regular monitoring.

ROLE OF INSULIN SENSITIZERS
Multiple physiologic defects contribute
to the development of diabetes. The two
primary complementary defects are
impaired insulin secretion and impaired
insulin sensitivity, or insulin resistance.
Both of these defects are demonstrated
early in the course of the disease and con-
tribute to the progressive deterioration of
glycemic balance in the organ systems.9

The presence of insulin in the blood-

stream is normally a signal to the liver to
shut off hepatic glucose production.
However, in the setting of insulin resis-
tance, there is an increase in hepatic glu-
cose production, further contributing to
hyperglycemia. In muscle and fat, the
presence of insulin in the bloodstream
normally stimulates the absorption of
glucose. However, in the setting of
insulin resistance, there is a decrease in
the peripheral uptake of glucose, result-
ing in increased amounts of circulating
glucose.10 Thus, the increased endoge-
nous production of glucose and hyper-
glycemia of diabetes can be seen as
corollaries of insulin resistance, which is
inadequately compensated by insulin
secretion.

Although pharmacologic therapy has
not been proven to prevent impaired
insulin secretion and insulin resistance,
it can alleviate the effects of these defects
and potentially improve patient out-
comes. For example, the decrease in
insulin secretion can be treated with sul-
fonylureas and meglitinides, which act to
stimulate beta-cell production of insulin,
as well as with exogenous insulin. Insulin
resistance can be treated with metformin,
which acts to enhance suppression of
hepatic glucose production, as well as
with the thiazolidinediones, which act to
stimulate peripheral glucose disposal.10

Insulin Resistance Syndrome
Epidemiologic data suggest that patients
with known diabetes have a threefold
risk of dying of a coronary event com-
pared with people who do not have dia-
betes.11 The assumption has been that
this increased risk is due to elevated
glycemia; however, this may be only par-
tially correct. Studies indicate that
patients with impaired glucose tolerance
(IGT) who have essentially normal glu-
cose levels during the day have an inter-
mediate risk of coronary mortality
compared with individuals with diabetes
and those without diabetes.11 This find-
ing suggests that although 50% of the

risk of coronary mortality in patients
with diabetes may be related to the
underlying metabolic and vascular
milieu shared by IGT and diabetes, per-
haps mediated by insulin resistance.

This discussion brings us to the
“insulin resistance syndrome.” Aside
from its role in hyperglycemia, insulin
resistance also has been implicated in
association studies with hypertension;
central obesity; endothelial dysfunction;
coagulation and fibrinolytic defects; a
pattern dyslipidemia consisting of high
triglycerides, low levels of high-density
lipoproteins (HDL), and small, dense low-
density lipoproteins (LDL); and a propen-
sity toward accelerated atherosclerosis.10

The endothelial dysfunction observed
in diabetes and states of insulin resis-
tance (such as IGT and polycystic ovary
syndrome) may actually be the basis of
cardiovascular disease and insulin resist-
ance in diabetes.12 When insulin is
secreted after a meal, it normally stimu-
lates vasodilatation in peripheral tissue.
In diabetes, however, vasodilatation in
response to endothelial function is
impaired. Perhaps this accounts for the
observed insulin resistance because it
would result in less substrate delivery to
peripheral tissues where glucose is taken
up. Accordingly, agents that seem to
improve endothelial dysfunction, such
as thiazolidinediones, ACE inhibitors,
and fibrates, often also improve glycemic
control and insulin sensitivity.

Benefits of Treating Insulin Resistance
Data suggest that treating insulin resis-
tance may have therapeutic benefits
beyond improving glycemic control. For
example, in the UKPDS, although the
overweight subgroup that was random-
ized to metformin demonstrated only a
0.6% reduction in HbA1c compared with
the conventional group, there was a 42%
reduction in diabetes-related deaths.
These reductions were significantly
greater than those seen in the insulin and
sulfonylurea subgroups despite similar
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TABLE 1. Fasting, Preprandial, and Postprandial Blood Glucose Targets in Type 2 Diabetes

Parameter Target (mg/dL) Range (mg/dL)

Preprandial plasma glucose <110 90–130

Postprandial plasma glucose <150 125–200

Bedtime plasma glucose <120 110–150

Adapted with permission from the American Diabetes Association.5
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reductions in HbA1c.13 Thus, treatment
approaches aimed at improving insulin
sensitivity may be associated with
improved outcomes independent of
glycemic benefits.

Similar secondary benefits above and
beyond glucose control are seen with the
thiazolidinediones. They preserve beta-
cell function in patients with impaired
glucose tolerance14 and may contribute to
improved cardiovascular outcomes in
patients with diabetes. Although the thia-
zolidinediones are generally associated
with weight gain, additional weight is
stored as subcutaneous fat rather than
abdominal fat.15 In addition, both the thi-
azolidinediones and metformin have been
shown to modestly decrease blood pres-
sure16,17 and to provide variable lipid-pro-
file benefits,16 which, in turn, may further
reduce the risk of cardiovascular compli-
cations. An elegant study of women with
gestational diabetes (GDM) has shown
that troglitazone is associated with a
reduction in intimal medial thickness as
well as with prevention of diabetes.18

This body of evidence suggests that
perhaps all patients with type 2 diabetes
should be on insulin-sensitizing agents as
a matter of course, with additional agents
to help control blood glucose and man-
age disease-related complications as
needed. Additional outcome studies
must be performed to demonstrate the
promise of insulin sensitizer therapy in
reducing cardiovascular morbidity.

ROLE OF INSULIN THERAPY
The variability in absorption of human
insulins hampers their ability to simulate
normal physiologic insulin secretion.
Longer lag times prior to action and the
unpredictability of duration of action can
result in unwanted hyper- or hypo-
glycemia at varying times of the day.19

Synthetic insulin analogues, in contrast,
offer a more predictable onset and dura-
tion of action, allowing therapeutic regi-
mens to more closely mimic physiologic
insulin secretion and allowing patients to
achieve glycemic control with minimal
risk of hyper- or hypoglycemia. 

Short-Acting Insulin Lispro
Insulin lispro is an insulin analogue with
a very rapid onset of action, peaking
within the first hour after injection.
When taken at or just before a meal, the
rapid action closely mimics the normal
pattern of prandial insulin secretion. The
reversal of lysine and proline amino acids
at the tail end of the insulin molecule

allows the molecule to dissociate more
quickly in subcutaneous tissue, resulting
in a more rapid absorption rate than reg-
ular insulin.19

The predictability of action seen with
insulin lispro is crucial in patients with
type 2 diabetes, who often have to
increase their insulin dose as the disease
progresses. The rapid-peaking action of
insulin lispro is maintained fairly inde-
pendently of the dose administered,
whereas with regular insulin, increasing

the dose results in a much broader peak,
as well as a delay in the time to peak.20 In
contrast to insulin lispro, regular insulin
is a rather ineffective means of control-
ling postprandial glucose and mimicking
the physiologic prandial pulse in insulin
secretion.

Premixed short- and intermediate-act-
ing insulins are commonly used to
achieve better postprandial glycemic con-
trol.21,22 However, when left for a pro-
longed period, premixed NPH and insulin
lispro recombine to form a complex mix-
ture of human insulin and insulin lispro,
both individually and protamine
bound.21 Neutral protamine lispro (NPL),
an analogue of neutral protamine Hage-
dorn (NPH), was developed and has been
used in various mixtures with insulin
lispro to provide effective prandial and
postprandial glycemic control. 

In pharmacodynamic studies of three
preparations of the NPL-insulin lispro
mix (75/25, 50/50, and 25/75), maximal
metabolic activity was seen after 2 hours
regardless of the proportion of insulin
lispro in the mix.21 Not surprisingly,
however, a progressive increase in maxi-
mal effect was seen with increasingly
greater proportions of insulin lispro. In
clinical studies, the 75/25 mix of NPL and
insulin lispro demonstrated significantly
lower 2-hour postprandial blood glucose
measurements after both the morning

and evening meals compared with the
30/70 mix of regular insulin and NPH,
with no increase in hypoglycemic
episodes.22 Together, these data demon-
strate that the premixture of NPL and
insulin lispro confers the benefits of both
components: the rapid action of insulin
lispro is maintained while the prolonged
action of the NPL allows for glycemic
control over the next 10 to 16 hours.21,22

A more recent rapid-acting insulin,
insulin aspart, is also now available. Its
profile of action is similar to that of
lispro. Whether it has advantages or dis-
advantages in individual patients will
require careful clinical study.

Nevertheless, simply controlling post-
prandial glucose is not sufficient. Normal
physiologic release of insulin occurs in
two ways: a steady, basal release to main-
tain glycemic control between meals and
a quick-burst release at mealtimes to
maintain prandial and postprandial
glycemia.23 NPH and ultralente, the two
most commonly used longer-acting
insulins, provide similar glycemic con-
trol. However, their onset, peak level of
activity, and duration of action are some-
what unpredictable, making them less
suitable as basal insulins.23,25 The addi-
tion of a steady, predictable, long-acting
insulin to a prandial short- or intermedi-
ate-acting insulin might provide for bet-
ter glycemic control throughout the day
and would more closely mimic the nor-
mal physiologic release of insulin.21

Long-Acting Insulin Glargine
Insulin glargine is a long-acting insulin
analogue whose action closely mimics
normal basal insulin secretion. The sub-
stitution of asparagine for glycine in the
alpha-chain and the addition of two
arginines to the beta-chain of the insulin
molecule provide for reduced solubility
at a neutral pH. After subcutaneous injec-
tion, insulin glargine forms micro-
precipitates under the skin, which are
then absorbed slowly into the blood-
stream.25,26

The action of insulin glargine over a
24-hour period remains relatively stable,
providing for a flat, predictable basal
insulin.22,27 When subjects were injected
on different days with the same dose of
insulin glargine, the three unique aspects
of the insulin’s profile were noted: 1) the
day-to-day consistency, 2) the flat profile
of activity throughout the 24 hours, and
3) the consistent duration of action
throughout the 24 hours.27

Studies of insulin glargine have
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demonstrated equivalent or improved
glycohemoglobin (GHb) and FBG levels
compared with NPH without an increase
in hypoglycemic events.28, 29 In patients
with type 2 diabetes, once-daily insulin
glargine yielded decreases in FBG similar
to once-daily or twice-daily NPH. In addi-
tion, by the end of the 28-week study
period, the incidence of hypoglycemia
was significantly lower in patients taking
insulin glargine compared to NPH.28

Modest decreases in GHb and FBG were
also noted in patients given insulin
glargine in combination with oral antidi-
abetic agents.29 Notably, there were mod-
est reductions in pre- and post-dinner
blood glucose levels as well as in the fre-
quency of nocturnal hypoglycemia,
which suggests the benefit of a peakless,
long-acting analogue over NPH. 

The Promise of Inhaled Insulin
One of the obstacles to early insulin ther-
apy in type 2 diabetes is the mode of
administration. Patients and, occasion-
ally, health care professionals assume
that because insulin is injected, it must
be a drug of last resort, to be used only
when all other therapies have failed.
Inhaled insulin formulations may help to
alleviate these concerns. Early trial data
suggest that inhaled insulins work as
effectively as injected insulins and pro-
vide prandial glycemic control similar to
that seen with insulin lispro.30 Regardless
of the mode of administration, however,
the need for further education about the
appropriate use of insulin therapy will
prove to be a key component in the man-
agement of the disease.

EFFECTIVE USE OF
COMBINATION THERAPY
In the UKPDS, patients had a progressive
loss of glycemic control over time regard-
less of the agent to which they were ran-
domized. At 9 years, fewer than 25% of
all patients were able to maintain HbA1c

<7%.3,31 These results suggest that
monotherapy is not an effective long-
term method of blood glucose control
and that multiple therapies are required
for the majority of patients to achieve
HbA1c <7%.31

Combating Multiple Physiologic Defects
The decline in efficacy of most diabetes
treatment regimens over the years may be
attributed mostly to the progressive
decline in beta-cell function.31 As dis-
cussed earlier, however, type 2 diabetes is
a multifaceted disease, with more than

one physiologic defect present in most
patients. The use of multiple therapies
allows health care professionals to target
not only the most obvious defect—pro-
gressive failure of insulin secretion—but
also the background defects of peripheral
insulin resistance and increased hepatic
glucose production. By administering
insulin sensitizers and secretagogues and
focusing on postprandial blood glucose,
not just FBG, practitioners can address the
range of pathophysiologic defects in type
2 diabetes more comprehensively.32-34

Although this approach has not been val-
idated in long-term outcome studies, its
logic and rationale are becoming more
widely noted and understood by health
care professionals.

A study by Kahn et al explored the
relationship between insulin sensitivity
and insulin secretion.35 Researchers
simultaneously measured insulin sensi-
tivity and insulin secretory capacity in
the normal population and found
tremendous variation in both parame-
ters. However, when these parameters
were plotted against each other, they
formed a curvilinear pattern. (See Figure
2.) Patients who are the most insulin sen-
sitive are able to maintain their glucose
levels normally with very modest insulin
secretion, whereas those who were most
insulin resistant were only able to main-
tain normal blood glucose levels by
secreting massive amounts of insulin. 

Within the normal range, there are
individuals who theoretically would be
unlikely to develop diabetes because they
have very high levels of insulin secretion
for their level of insulin sensitivity com-
pared with others.35 Similarly, patients

who are at high risk of developing dia-
betes tend to be insulin resistant but,
more important, do not secrete insulin as
robustly in response to a glucose load and
thus may be at a higher risk of beta-cell
decompensation.

This has recently been demonstrated
in prospective studies in Pima Indians, a
population with the highest documented
prevalence of type 2 diabetes in the
world. Researchers identified a group of
23 subjects who were classified as “non-
progressors,” in whom sequential oral
glucose tolerance tests (OGTTs) over a
period of about 6 years were consistently
normal.9 [See article on syndrome X on
page 11, Figure 1.] Although these patients
demonstrated a slight worsening of
insulin resistance over time, they com-
pensated for it with a modest increase in
their insulin secretory capacity. However,
patients who “progressed” during the
same period of time from normal glucose
tolerance to IGT demonstrated the same
modest worsening of insulin sensitivity
but were unable to compensate; they
showed a progressive decline in insulin
secretory capacity.9

These data suggest that the decline in
insulin secretory capacity over time is a
relentless and natural process in the
course of the development of diabetes. As
demonstrated in the UKPDS, the worsen-
ing of glycemic control over time is asso-
ciated with a decline in beta-cell function
independent of treatment groups.36

Reaping Additive Benefits
Evidence that diabetes can be controlled
with therapeutic regimens that focus
solely on improving insulin resistance is
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FIGURE 2. Relationship between insulin sensitivity and acute insulin response to glucose.

Reprinted with permission from the American Diabetes Association.35



sketchy. When the thiazolidinedione
rosiglitazone was administered in combi-
nation with metformin, an additional
1% reduction in HbA1c was demonstrated
compared with metformin alone.15 Simi-
lar results were seen with the addition of
pioglitazone to metformin.37 Although
the addition of an insulin sensitizer is
clearly beneficial to the patient with only
moderately impaired glycemic control,
the poorly controlled patient who is
already on metformin therapy is unlikely
to achieve normal HbA1c levels with the
addition of a thiazolidinedione. Most
likely, there is a limit to the effectiveness
of pharmacologic therapy in improving
insulin sensitivity, at least in patients
who are commonly enrolled in clinical
trials.

Similarly, evidence that diabetes can
be controlled with approaches aimed
only at increasing insulin levels is rela-
tively weak. In a Veterans Affairs Cooper-
ative study, patients were advanced
progressively through four phases of
treatment if they did not achieve HbA1c

in the normal range.38 (See Table 2.)
Patients were started on bedtime inter-
mediate- or long-acting insulin. Their
dose was increased to an average of 61
units in order to lower HbA1c from about
9% to just under 8%. The addition of a
daytime sulfonylurea to the bedtime
insulin further lowered HbA1c to the mid-
7% range, with only a slight increase in
the insulin dose. Proceeding to a regimen
of two insulin injections a day without
sulfonylurea effected no change in
HbA1c, even though the dose of insulin
was increased to an average of over 110
units per day.38

Finally, after proceeding to three or
more daily injections, patients achieved
an average HbA1c of 6.9%, but this regi-
men required an average daily dose of
130 units a day of insulin and resulted in

significantly higher rates of hypo-
glycemia and weight gain.38 Incredibly,
the standard deviation of the insulin
dose was about 80 units, which means
that there were many patients who
required well over 200 units of insulin a
day in order to achieve these target levels.
(See Table 2.)

It would seem, then, that the
approach that makes the most sense is to
combine insulin-sensitizing agents with
agents that increase circulating insulin
levels. Indeed, this method was validated
in a recent study of patients who were on
insulin therapy and were randomized to
additionally receive either metformin or
troglitazone.33 With the addition of
either metformin or troglitazone, mean
HbA1c decreased from the mid-8% range
to about 7%, an average reduction of
1.5%. After adding the second insulin
sensitizer, mean HbA1c decreased even
further, from an average of 6.7% to
<6%.34 (It should be noted that troglita-
zone was recently withdrawn from the
US market after being associated with
hepatotoxicity and death; similar studies
with the two available thiazolidine-
diones, rosiglitazone and pioglitazone,
have not been done.) Thus, with the
combined use of insulin and insulin-sen-
sitizing agents, patients can approach
normal levels of HbA1c. Such normaliza-
tion is nearly impossible with insulin
alone or with an insulin sensitizer. 

Correlating Therapy to Postprandial
Glucose Levels
Although FBG is one of the “gold stan-
dards” of determining glycemic control,
as discussed above, there tends to be bet-
ter correlation of HbA1c with postpran-
dial glucose than with FBG.8 Due to the
risk of hypoglycemia, there is a limit to
how aggressively we can attack fasting
and premeal glycemia in an effort to

achieve lower overall glycemia. Without
targeted therapy, postprandial glucose
spikes are relatively resistant to therapy.
With specific attention, postprandial glu-
cose can be lowered without increasing
the risk of hypoglycemia. Such tech-
niques are essential in the quest to lower
HbA1c to the near-normal range.

This approach was taken with patients
with HbA1c >8.5% in whom sulfonylurea
therapy was unsuccessful.32 Patients con-
tinued on the sulfonylurea and added
insulin lispro before meals to target post-
prandial glucose levels, metformin to tar-
get preprandial glucose, or bedtime NPH
insulin to target pre-breakfast fasting glu-
cose. At endpoint, as expected, patients
who were treated with insulin lispro had
the highest FBG levels, whereas the group
treated with NPH insulin at bedtime
demonstrated the best control of fasting
glucose. At the same time, insulin lispro
provided the best postprandial glucose
control, with NPH insulin providing
somewhat inferior postprandial blood
glucose control. Yet the insulin lispro
group achieved the lowest HbA1c, indi-
cating that controlling postprandial glu-
cose affects overall glycemic control as
measured by HbA1c.32 Furthermore, this
study suggests that the best results would
have been obtained with a combined
approach targeting premeal and post-
prandial glucose levels. Thus, another
rationale for combination therapy is to
target both prandial and fasting glucose
levels by administering multiple agents
that can effectively address both parame-
ters. The rapid-acting insulin analogues
and alpha-glucosidase inhibitors have
the greatest specific activity on postpran-
dial glucose. A number of other agents
that are currently in trials or under
review by the FDA also specifically target
postprandial glucose without posing a
substantial risk of hypoglycemia. 

Adding Insulin to Existing Oral Therapy
Patients with type 2 diabetes are often
started on oral agents. Over time, how-
ever, as oral agents begin to fail, an obvi-
ous question that faces both the patient
and the health care practitioner is how
to best begin the patient on insulin ther-
apy while maintaining the existing oral
regimen. 

A practical approach is to continue the
oral agent at the same dose, with the
expectation that the dose may eventually
be reduced or otherwise adjusted. A single
evening dose of insulin, generally 10 to
20 units depending on the patient’s
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TABLE 2. Effects of Intensive Treatment on HbA1c

Phase I Phase II Phase III Phase IV

HbA1c (%)
Initial 9.3 ± 1.8 7.8 ± 1.3 7.7 ± 0.8 7.2 ± 0.7
Final 7.9 ± 1.5 7.4 ± 0.8 7.4 ± 0.9 6.9 ± 0.7

Insulin dose (U)
Initial 22.9 ± 13.6 64.8 ± 39.8 82.5 ± 43.9 113.4 ± 66.8
Final 61.3 ± 38.1 64.0 ± 41.9 116.2 ± 68.6 133.0 ± 79.9

Adapted with permission from The American Diabetes Association.38



weight (a good guideline is 0.1 unit per
pound), is generally sufficient to obtain
good glycemic control. As early as the first
visit, patients can be taught to self-titrate
their doses upward, by targeting pre-
breakfast fasting glucose. They can
increase their doses by 5 units each day
until the fasting glucose is <250 mg/dL
and then increase by 5 units each week
until the fasting glucose is <200. Finally,
they can add up to 2 units each week until
they have reached their targets, generally
50% of morning fasting glucose, or 90 to
150 mg/dL. If the goals cannot be met by
this method, a second insulin injection
can be added in the morning. The main
drawback to this approach is the potential
for hypoglycemia. Adding SMBG at least
intermittently in the middle of the night,
morning, and even before lunch may 
be necessary to monitor for and avoid
complications.

One disadvantage to instituting any
insulin regimen, particularly one that
relies on complex mixes with longer-act-
ing insulins, is that administering the
same amount of insulin every morning
demands that a patient follow the same
diet and exercise program throughout
the day, day after day. Most people,
regardless of whether or not they have
diabetes, cannot structure their lives so
that each day is identical to the next.
Therefore, the most important element
of the therapeutic regimen is flexibility.
Using food-related insulin dosing with
carbohydrate counting and teaching
patients how to adjust their insulin doses
to mimic the natural pattern of insulin
secretion allows the patient to play a
more active role in the management of
the disease, which, in turn, helps the
patient achieve better glycemic control.

CONCLUSIONS
A multitude of antidiabetic agents is
available, each with unique advantages
and disadvantages. The role of the health
care professional is to discuss each of the
options and to work with the patient to
develop the most appropriate therapeu-
tic regimen.

The data suggest that perhaps all
patients should be started on insulin sen-
sitizers (thiazolidinediones and/or met-
formin) early in the course of the disease.
As beta-cell dysfunction progresses, sul-
fonylureas and insulin begin to play a
larger and more essential role. In patients
with higher FBG levels, insulin deficiency
is likely to be the primary problem, and
there should be no delay in prescribing

exogenous insulin or insulin secreta-
gogues; these agents work quickly, and
their effects can be assessed in days. On
the other hand, metformin and thiazo-
lidinediones require time to titrate doses
upward and for their effects to be
expressed. If the target HbA1c is not
achieved but the FBG is near normal,

focusing on postprandial glucose levels
may be more appropriate.

In the future, agents that simultane-
ously treat insulin resistance and insulin
deficiency will likely become a part of
standard protocols. For now, there is an
almost limitless possibility of combina-
tions that can be used to treat each
patient’s needs. With long- and short-act-
ing insulins, sulfonylureas, biguanides,
thiazolidinediones, and other agents, the
vast majority of patients should be able
to achieve near-normal HbA1c levels.

Glycemic control is essential to risk
management in type 2 diabetes. But for
most patients, tight control of blood glu-
cose cannot be accomplished through
pharmacologic intervention alone. Care-
ful lifestyle intervention, patient educa-
tion, and cardiovascular risk assessment
and management are just as important as
antihyperglycemic therapy in determin-
ing outcomes in diabetes.  
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Today, people with diabetes have sim-
ple, affordable devices for self-moni-

toring of blood  glucose (SMBG) and an
unprecedented array of antidiabetic med-
ications and delivery systems. However,
despite these advances and despite the
efforts of the American Diabetes Associa-
tion (ADA) and other organizations to
disseminate information on standards of
care, diabetes care in the United States is
not consistently good and the outcomes
for patients with diabetes remain far
from optimal.

In contrast to most other chronic dis-
eases, 99% of diabetes care is self-care.
The vast majority of clinically relevant
decisions are not made during occasional
visits to the physician or pharmacist but
rather are made every day, as the person
with diabetes decides what and how
much to eat, whether to engage in phys-
ical activity, how often to measure blood
glucose levels, when and how much
medication to take, and when it is neces-
sary to seek professional advice. The suc-
cess of self-care depends not only on
adherence to a medication regimen but
also on the patient’s willingness to follow
a diet and exercise plan.

Inadequate self-care may partly reflect
lack of knowledge or skills. However,
emotional well-being is also one of the
bulwarks of self-care, and patients with
diabetes suffer from a disproportionately
high incidence of psychological distress,
depression, and anxiety.  

This article will analyze the relation-
ship between emotional stress, self-care,
and medical outcomes and discuss strate-
gies for managing psychological disor-
ders in patients with diabetes. The role of
the pharmacist as a provider of informa-
tion, facilitator of self-care, and hub of a
referral network will be explored.

CAUSES OF SUBOPTIMAL 
SELF-CARE
Both patients and practitioners can con-
tribute to suboptimal self-care, and con-
versely, both can take steps to improve
self-care. 

Physicians’ Lack of Knowledge
More than 90% of patients with diabetes
are treated by general practitioners,
many of whom are insufficiently aware

of the state-of-the-art in diabetes care.
Primary care providers have been slow to
incorporate standards of diabetes care
into their practices. A recent survey 
of physicians’ attitudes revealed that
although primary care practitioners rec-
ognize the efficacy of good glycemic
control in preventing complications,
they regard diabetes as difficult to treat
and labor intensive.1 Noting that suc-
cessful management depends largely on

the patient’s willingness to make
lifestyle modifications, the study partici-
pants acknowledged that physicians
receive insufficient training in how to
promote behavioral change. The need
for close coordination with patients and
numerous medical specialists, the unreli-
ability of symptoms as a reflection of 
disease severity and treatment efficacy,
the discrepancy between provider and
patient in their perceptions of the
urgency of glycemic control, a lack of
clarity in current treatment protocols,
and a lack of resources necessary to pro-
vide comprehensive care were also cited
as factors contributing to difficulty in
treating diabetes.1

Patients’ Lack of Knowledge and Skills 
Only about a third of patients with dia-
betes have ever had any formal diabetes
education.2 Intensive comprehensive
diabetes education programs tend to be
more effective in improving SMBG and
self-adjustment of insulin doses than in
getting patients to follow a healthy diet

and exercise regularly.3 Possible reasons
may be that lifestyle changes take more
time than self-regulation behaviors,
require radical changes in habits, and
provide benefits that are manifest only
over the long term.3

In addition, it is critically important
to distinguish between patients’ knowl-
edge of self-care and their level of skill in
translating the principles of self-care
into practice.  

Studies have clearly shown that better
medical outcomes depend not on greater
knowledge of self-care but on better self-
care skills and behaviors.4

Burden of Self-Care
A number of psychological issues influ-
ence adherence to self-care regimens in
patients with diabetes.5 First and fore-
most are the extreme demands that these
regimens impose on patients. Diabetes
self-care is a 24-hours-a-day, 7-days-a-
week, 52-weeks-a-year, lifelong job that
requires constant thinking and plan-
ning. In addition, the regimen is
unpleasant, requiring patients to stick
themselves with needles as many as four
to eight times a day and deprive them-
selves of foods they enjoy.  Perhaps the
most difficult aspect of diabetes self-care
is that even rigorous adherence to self-
regulation, diet, and exercise does not
guarantee consistently good results.
Other, often uncontrollable factors such
as emotional stress make it difficult to
ensure that a particular set of behaviors
will always produce the desired blood
glucose level. This uncertainty can
heighten a patient’s sense of futility.
Moreover, although health care providers
can advise patients that good self-care
will reduce the risk of complications, we
cannot guarantee that the prescribed
regimen will definitely prevent compli-
cations entirely.  

All of these factors, coupled with a
negative self-image and feelings of isola-
tion that many patients with diabetes
experience, can add up to a tremendous
emotional burden. The three pillars of
diabetes are diet, exercise, and medica-
tion, but the foundation upon which
these pillars rest is the capacity to deal
with the emotional demands of diabetes
day to day.  
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“DIABETES OVERWHELMUS”
Many patients become simply over-
whelmed by the emotional burden of
coping with diabetes, a condition that I
call “diabetes overwhelmus.” This sense
of being overwhelmed has medical as
well as emotional consequences. A recent
study that correlated glycosylated hemo-
globin (HbA1c) levels with responses on
psychological questionnaires has con-
firmed that stress and coping difficulties
can affect metabolic control by interfer-
ing with patients’ adherence to self-care
regimens.6 Another study, which used a
diabetes-specific questionnaire, found
that diabetes-related distress was linked
with disordered eating attitudes and
behaviors; reduced compliance with
blood glucose testing, insulin use, and
meal planning recommendations; and
failure to achieve targeted blood glucose
levels.7

Thus, diabetes overwhelmus can trig-
ger a negative cascade, in which chronic
stress leads to a nihilistic attitude that
causes patients to neglect their self-care,
which, in turn, results in worsening
glycemic control.5 A vicious cycle can
ensue, in which deteriorating control of
blood glucose levels results in fatigue,
frequent nocturnal urination, and
impaired concentration, which causes
the patient to feel even more over-
whelmed (Figure 1). If patients with dia-
betes are to maintain stable metabolic
control and achieve the associated long-

term health advantages, we must help
them to break this dangerous cycle.

MANAGEMENT
Diabetes overwhelmus usually results
from a lack of one or more of the three
prerequisites for successful coping and
glycemic control: knowledge, skills, and
support from health care providers, 
family, and friends. Probably the most
effective intervention for improving
emotional well-being, self-care behavior,
and glycemic control is diabetes educa-
tion that includes some form of training
in coping skills. Active coping can
improve well-being and functional sta-

tus, which leads to improved diabetes
self-management and better medical out-
comes; these, in turn, reinforce the cop-
ing skills.8 Thus the negative cascade is
replaced by a positive one.

At the Johns Hopkins Diabetes Center,
we enrolled 165 patients with diabetes in
a 5-day intensive, comprehensive outpa-
tient education program.9 Training in
self-care skills was one of the mainstays
of this program, reflecting our belief that
improvements in self-care practice can
improve glycemic control. Our program
was one of the first to incorporate coping
skills. Program participants were taught
to apply a cognitive-behavioral restruc-
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TABLE 1. Short- and Long-Term Effects of a Diabetes Education Program on Emotional Factors, Knowledge, Self-Care Behaviors, 
and Glycemic Control

Score Significance*

Preprogram vs Preprogram vs
Variable n Preprogram Postprogram 6-month Overall postprogram 6-month

Emotional factors
Self-esteem 124 8.2 ± 0.2 8.7 ± 0.2 8.6 ± 0.2 <.001 <.01 <.025
Anxiety 123 35.7 ± 0.7 32.4 ± 0.6 32.3 ± 0.7 <.001 <.001 <.001
Depression 123 13.3 ± 0.9 9.4 ± 0.8 10.8 ± 0.8 <.001 <.001 <.01
Self-efficacy 122 113.4 ± 1.4 124.8 ± 1.3 121.8 ± 1.4 <.001 <.001 <.001

Knowledge 134 11.6 ± 0.2 12.8 ± 0.2 <.001

Self-care behaviors
Insulin adjustment 65 7.4 ± 1.2 9.9 ± 1.3 .086
Binge 122 8.5 ± 0.8 6.3 ± 0.6 <.01
Exercise 116 13.3 ± 1.0 16.9 ± 0.8 <.001
SMBG 123 9.5 ± 1.0 15.8 ± 0.9 <.001

HbA1c 71 11.5 ± 0.4 9.5 ± 0.3 <.001

Scores are mean ± SE. SMBG, self-monitoring of blood glucose; HbA1c, glycosylated hemoglobin.
*Probability by repeated-measures analysis of variance.

Adapted with permission from the American Diabetes Association.9
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FIGURE 1. The negative cascade of diabetes overwhelmus.



turing model to cope with situations that
posed a high likelihood that they might
lapse into poor self-care. Two sessions of
the program were devoted to finding and
practicing solutions to problems in
adhering to the prescribed regimen.    

After completion of the program, par-
ticipants showed improvement in all
measures of emotional well-being,
including self-esteem, diabetes self-effi-
cacy, anxiety, and depression.9 (See Table
1.) These significant improvements were
sustained after 6 months.  We also docu-
mented significant increases in the fre-
quency with which program graduates
exercised and tested their blood glucose
levels and a significant reduction in
binge eating at the 6-month follow-up.
There was a trend toward increased fre-
quency of insulin dosage adjustment, but
this difference did not reach statistical
significance.  Not surprisingly, in light of
the improvements in self-care, HbA1c lev-
els dropped from 11.5% at the start of the
program to 9.5% at the 6-month follow-
up (P <0.001). Overall, the most marked
improvements in emotional well-being,
self-care, and metabolic control at 6
months were seen in patients who had
entered the program in the worst condi-
tion. The participants’ comments sug-
gested that their training in coping skills
was important in helping them to main-
tain their self-confidence and motivation
over the long term.

DEPRESSION IN PATIENTS
WITH DIABETES 
It has been estimated that anywhere
between 20% and 40% of patients with
clinical diabetes are depressed.10,11 This
means that patients with diabetes are two
to four times more likely than the general
population to experience a major clinical
depression. Our work has identified
female gender, low level of education,
and the development of multiple dia-
betes-related complications as significant
risk factors for depression in patients with
diabetes.11 It is not certain, however,
whether complications trigger depression
or whether depression increases the like-
lihood of complications.12

Depression is more persistent in
patients with diabetes.  We have reported
that more than one third of patients 
with diabetes and depression remain
depressed at the 6-month follow-up and
that the rate of persistent depression is
17% at 12 months.12 A follow-up study of
patients with diabetes who had major
depression according to DSM-III criteria

revealed that, during the 5 years follow-
ing the index episode, 79% experienced
recurrent depression.13 This study sug-
gested that the natural history of depres-
sion in patients with diabetes may be
more malevolent than that in nondia-
betic individuals. 

Depression is underdiagnosed and
undertreated in the general population as
well as in patients with diabetes. A study
of a large managed care organization
showed that although 38% of patients
with diabetes had moderate to severe
depression, only 4% were being treated
for depression.14 Many health care
providers mistakenly believe that depres-
sion is secondary to poor glycemic con-
trol and will disappear if blood glucose
levels are normalized. This notion has
been refuted by a recent study by our
group, which showed that HbA1c levels
did not correlate significantly with the
risk of depression.11 It is true that the
symptoms of hyperglycemia and the
symptoms of depression may overlap, but
traditional screening tools for depression
can readily distinguish between the two.  

Over the past 5 years, it has become
clear that although depression and dia-
betes frequently coexist, they are separate
disorders, each of which must be aggres-
sively managed on its own terms. Depres-
sion in patients with diabetes may be
treated successfully with cognitive behav-
ior therapy or with antidepressant drugs.

Cognitive behavior therapy attempts to
reintroduce patients to pleasurable activ-
ities, teaches them strategies for coping
with stressful situations, and helps them
to identify and replace distorted or mal-
adaptive thought patterns. In a recent
study, 51 patients with type 2 diabetes
and major depression were randomized
to undergo 10 weeks of individual cogni-
tive behavior therapy in addition to 
participation in a biweekly diabetes 
education program or to take part in the
education program with no specific anti-
depressant therapy.15

At the end of the 10-week study
period, depression, as measured by the
Beck Depression Inventory (BDI), had
remitted in 71% of patients assigned to
cognitive behavior therapy but in only
22% of patients in the control group 
(P <0.001).15 Clinical improvement,
defined as a decrease of at least 50% in
BDI score, was noted in 66% of patients
who received cognitive behavior therapy,
as compared with 30% of controls (P =
0.01). At 6-month follow-up, signifi-
cantly more patients in the cognitive
behavior therapy arm were in remission
(58% vs 26% of controls; P = 0.03) or
exhibited clinical improvement (58% vs
30% of controls; P= 0.01). Importantly,
successful cognitive behavior therapy
was associated with an improvement 
in metabolic control. Patients who
responded to therapy had significantly
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FIGURE 2. Effect of nortriptyline on depression symptoms in patients with diabetes. Nor-
triptyline was significantly more effective than placebo in reducing depression symptoms (as
measured by the Beck Depression Inventory [BDI], in which a lower score indicates less depres-
sion) in the entire study population (*P = 0.02) and in the subset of patients with major
depression (**P = 0.03).

Adapted with permission from Psychosom Med.16
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lower HbA1c levels than did nonrespon-
ders. Thus, this trial demonstrated that
the combination of cognitive behavior
therapy and diabetes education is effec-
tive in ameliorating major depression in
patients with type 2 diabetes and, fur-
thermore, that successful treatment of
depression can have an important
impact on medical outcome.

Antidepressant drugs are effective in
patients with diabetes, just as they are 
in the general population. In the first
placebo-controlled study to demonstrate
the efficacy of antidepressant drug treat-
ment in depressed diabetes patients, 
68 patients with poorly controlled dia-
betes, 28 of whom had major depression,
were randomly assigned to 8 weeks 
of treatment with nortriptyline or
placebo.16 Nortriptyline proved to be sig-
nificantly more effective than placebo in
reducing the symptoms of depression in
the entire study population and in the
subgroup with depression (Figure 2).
Unfortunately, however, glucose control
tended to worsen in patients treated with
nortriptyline. This deterioration was not a
result of weight gain, which is known to
be a side effect of tricyclic antidepressants.
On the other hand, every one-point drop
(improvement) in the BDI score was asso-
ciated with a 0.04% reduction in HbA1c,
suggesting a link between improved men-
tal health and glycemic control.16

The same investigators next attempted
to determine whether a selective sero-
tonin reuptake inhibitor (SSRI) might be
equally successful in improving depres-
sion but without worsening glycemic
control.17 To this end, they assigned 65
patients with diabetes and major depres-
sive disorder to 8 weeks of treatment with
fluoxetine or placebo. Significantly more
patients showed substantial clinical
improvement, as measured by the BDI,
with fluoxetine than with placebo (67%
vs 37%, P = 0.03). (See Figure 3.) The
researchers observed a trend toward
greater improvements in metabolic con-
trol among actively treated patients, but
this difference did not reach statistical sig-
nificance. Given that SSRIs are not associ-
ated with hyperglycemia or weight 
gain, they may be a more appropriate
choice than tricyclic antidepressants for
depressed patients with diabetes.

OTHER PSYCHOLOGICAL
DISORDERS 
Depressive disorders are not the only psy-
chological troubles patients with dia-
betes may face.

Anxiety
Among adults participating in the Johns
Hopkins Diabetes Education Program,
the prevalence of anxiety, as measured by
the Zung Self-Rating Anxiety question-

naire, was nearly 50%.11 This figure is
approximately five times the estimated
prevalence of anxiety in the general pop-
ulation. The likelihood of anxiety was
highest among women, subjects in their
30s and 40s, less educated individuals,
and patients with multiple diabetes com-
plications. (See Table 2.)  Indeed, among
program participants with all of these
risk factors, the prevalence of anxiety was
>90%. The level of anxiety was not
related to the degree of glycemic control.
Effective treatments for anxiety disorders
include counseling and medication.

Eating Disorders
Although the exact incidence of eating
disorders in individuals with diabetes is
unknown, such disorders clearly repre-
sent an extremely dangerous problem in
this population. Eating disorders that
meet DSM-IV criteria and subthreshold
eating disorders are about twice as com-
mon in adolescent girls with diabetes as
in their nondiabetic counterparts.18

Importantly, HbA1c levels are signifi-
cantly higher in adolescents with dia-
betes who have eating disorders than in
those without eating disorders. Eating
disorders are associated with omission of
insulin doses for the purpose of weight
loss, and this, in turn, results in a wors-
ening of metabolic control.  

A preoccupation with eating and fear
of weight gain are not limited to adoles-
cents, however. According to a report
from the Joslin Diabetes Center, more
than 30% of the insulin-dependent
females who were surveyed admitted to
deliberately skipping insulin doses.19

Subjects who intentionlly omitted insulin
doses experienced more diabetes-specific
distress and exhibited more disordered
eating attitudes and behaviors, most
notably, a fear that normoglycemia
would cause weight gain. Insulin omis-
sion related to weight concerns was asso-
ciated with significantly worse glycemic
control, more frequent diabetes-related
hospitalizations and emergency room
visits, and higher rates of retinopathy
and neuropathy.  

These findings underscore the impor-
tance of preparing female patients for the
temporary weight gain that may accom-
pany improved metabolic control, taking
their concerns seriously, and, when 
necessary, referring them to weight-loss
programs designed for patients with dia-
betes. Practitioners should also consider
referring habitual insulin omitters to a
mental health professional with experi-
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FIGURE 3. Effect of fluoxetine on depression symptoms in patients with diabetes. As com-
pared with placebo-treated patients, patients who received fluoxetine showed significantly
lower post-treatment scores on the Beck Depression Inventory (BDI) (9.6 vs 13.6, P = 0.03)
and on the Hamilton Rating Scale for Depression (HAMD) (9.4 vs 14.3, P = 0.01).

Adapted with permission from the American Diabetes Association.17 
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ence in the area of diabetes-related eating
disorders.

ROLE OF THE PHARMACIST
In the past decades, the pharmacist’s role
as a health care provider has evolved to
encompass patient education and coun-
seling. Pharmacists have a unique oppor-
tunity to help patients deal with the
emotional burden of diabetes. This is par-
ticularly true with patients who are being
treated by general practitioners rather
than diabetes experts and with patients
in health maintenance organizations
(HMOs), where they may not have an
enduring relationship with their physi-
cian. Indeed, for most patients with dia-
betes, the pharmacist may be their most
readily available and frequently encoun-
tered health care professional.

A number of clues may alert the phar-
macist to the possibility that a patient is
suffering from diabetes overwhelmus or
diabetes-related depression. Risk factors
include the presence of multiple diabetes
complications and female gender. An
obvious sign of emotional distress is a
prescription for antidepressant medica-
tion. The pharmacist should also be alert
to whether patients are purchasing
appropriate quantities of necessary dia-
betes management supplies at appropri-
ate intervals. For example, if a person
with diabetes suddenly seems to be buy-
ing less insulin or has let many months
elapse since the last purchase of glucose
testing strips, the pharmacist can point
that out to the patient and use the lapse
to encourage improvement in self-care.
In such situations, the pharmacist can
provide information, teach self-care
skills, and counsel the patient. In this
regard, pocket-sized reminders, check-
lists, and diabetes “passports” can be use-
ful self-help tools.

One effective approach to discussing
self-care behavior is to ask the patient,
“What is the single thing that bothers you
most right now about living with your
diabetes?” The goal is to coax the patient
into identifying a specific and concrete
issue of concern. If, for example, the
patient complains of the difficulty of fre-
quent measurement of blood glucose lev-
els, the pharmacist can try to determine
whether the problem is related to the
meter, the technique, or the cost of the
testing strips. Or, if the patient 
pinpoints exercise as a problem, the
pharmacist can refer the patient to an
appropriate exercise program for people
with diabetes.  Simple questions, such as,

“Are you doing it now?” “Are you ready to
do it within the next month?” “Will you
be ready to do it in the next 6 months?”
can help the pharmacist determine how
receptive patients are to changing their

behavior.  Even if patients do not seem
prepared to change, the pharmacist can
nonetheless supply them with informa-
tion that may serve as food for thought.

The pharmacist is in a particularly
favorable position to help patients with
diabetes identify and gain access to essen-
tial services in the community. The
pharmacist’s network should include
endocrinologists, ophthalmologists,
podiatrists, psychological counselors,
and diabetes education programs.

RESOURCES FOR
PHARMACISTS
For pharmacists who want to enhance
their skills in facilitating self-care, a num-
ber of helpful references are available.
The book Practical Psychology for Diabetes
Clinicians, edited by Anderson and
Rubin, is addressed to non-mental health
professionals who see patients with dia-
betes in their daily practice. It provides
practical, specific guidelines to managing
the basic behavioral and psychological
issues that health care providers most
commonly confront but may not feel
prepared to manage. Another good
resource is the Core Curriculum for Dia-
betes Educators, edited by Funnell, Hunt,
Rubin, Yarborough, and Kulkarni, which
includes chapters on psychosocial assess-
ment, behavior change, and interven-
tions for patients with depression or
other psychological disorders. The
recently published book The Art of
Empowerment, by Anderson and Funnell,
may also be an extremely helpful tool for
pharmacists.  

Pharmacists are also encouraged to join

the American Association of Diabetes Edu-
cators (AADE) and the American Diabetes
Association (ADA). Both organizations
offer publications, workshops, classes, and
videotapes that may be tremendously use-
ful to pharmacists who would like to help
patients with diabetes build self-care skills.
The ADA Web site features on-line clinical
recommendations and offers links to
other useful resources.

Finally, it is important to note that
pharmacists now represent the fastest-
growing group among certified diabetes
educators (CDEs). For information 
on how to become a CDE, pharmacists 
can contact the National Certification
Board for Diabetes Educators (telephone:
847-228-9796).

RESOURCES FOR PATIENTS 
Pharmacists can refer people with dia-
betes to a wide range of periodicals,
including the ADA’s Diabetes Forecast,
Diabetes Interview, Diabetes Self-Manage-
ment, and the Diabetes Wellness Letter.  An
extensive section on emotional issues,
coping, and self-care behaviors can be
found in The Johns Hopkins Guide to Dia-
betes, by Saudek, Rubin, and Shump.
Psyching Out Diabetes, by Rubin, Bier-
mann, and Toohey, deals explicitly with
the emotional side of diabetes. In addi-
tion, Polonsky’s book, Diabetes Burnout,
recently published by the ADA, provides
excellent information on handling the
psychological burden of diabetes. Fur-
thermore, patients should be encouraged
to join the ADA, which is a fine source of
information, publications, and advice
about local services and resources. The
Internet has become an especially valu-
able resource for people with diabetes. A
growing number of Web sites provide
useful information about coping with
diabetes and can help patients locate sup-
port groups (see Appendix).

CONCLUSION
Chronic emotional stress and psycholog-
ical disorders are disproportionately
common in patients with diabetes.  Such
conditions may interfere with a patient’s
self-care practices and thus contribute to
impaired metabolic control. Patients
who become overwhelmed by the emo-
tional burden of diabetes may benefit
from diabetes education coupled with
training in coping skills. In patients who
develop depression, cognitive behavior
therapy or antidepressant drug treatment
may be effective.  

The pharmacist can help to identify
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patients suffering from “diabetes over-
whelmus” or depression by being alert to
signs of possible lapses in self-care, as
suggested by a change in the patient’s
purchasing patterns. In dealing with psy-
chosocial problems in patients with dia-
betes, the pharmacist has a multifaceted
role to play as information provider, self-
care educator, counselor, and source of
referrals to needed services.  
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SELECTED RESOURCES FOR THE COMMUNITY PHARMACIST

Web sites

www.drugtopics.com
This “online news magazine for pharmacists” includes hot topics from the news, meetings information, newly approved drug
information, CE opportunities, and links to local, national, and international professional pharmacy organizations. 

www.ncpanet.org
The Web site of the National Community Pharmacists Association, an organization for independent retail pharmacists, features
important legal and clinical information for this group of practitioners.

www.nacds.org
The Web site of the National Association of Chain Drug Stores addresses public policy issues and provides resources for the
pharmacist’s day-to-day care of patients.

Publications

Inside Pharmacist Care is a newsletter published by the National Community Pharmacists Association’s National Institute for
Pharmacist Care Outcomes (NIPCO). 1-800-544-7447; info@ncpanet.org.

Pharmacist Care Claim Form User’s Manual, 3rd edition, is published by NIPCO. 1-800-544-7747; info@ncpanet.org.

WEB SITES FOR INFORMATION ON COPING 
WITH DIABETES FOR PATIENTS AND PRACTITIONERS

www.diabetes.org
Web site of the American Diabetes Association. One of the most comprehensive sites for both patients and practitioners.
Includes links to ADA journals and magazines, news updates, information on advocacy. Users can subscribe to the ADA’s 
e-newsletters, and patients and practitioners can join the ADA through the site. Contains pull-down menus with links to many
other Internet resources.

www.aadenet.org
Web site of the American Association of Diabetes Educators. Contains information on finding a CDE or becoming a CDE.

www.diabetesaction.org
Web site of the Diabetes Action Research and Education Foundation, a nonprofit group whose aim is to enhance the quality of
life for people whose lives are affected by diabetes and its complications. Contains a wealth of links to other sites, from the
Centers for Disease Control to the National Eye Institute, as well as recipes and diet tips. 

www.diabetesmonitor.com
Contains a list of links for reading material and organizations that deal with coping skills. Allows users to access recent online
articles concerning various aspects of diabetes. Owned by Children With Diabetes (childrenwithdiabetes.com, which itself is an
engaging site for children and families).

www.mydiabetes.com
Interactive site that allows motivated patients to track their diabetes with a “diary” in which they enter such information as
their blood glucose levels and targets, diabetes treatment regimens, and progression of disease-related complications and keep
track of medical appointments. Owned by Protocol Driven Healthcare, a commercial organization.

Appendix
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1. What percentage of the American
population is estimated to suffer from
diabetes mellitus?

a. 0.5%
b. 1%
c. 6%
d. 10%

2. The direct costs of drug-related
morbidity and mortality per year in
the United States have been estimated
at

a. $76 million
b. $1 billion
c. $5 billion
d. $76 billion

3. The most important justification for
pharmaceutical care for diabetes to
third-party payers is

a. Quality-of-life scores
b. Reduced drug costs
c. Improved outcomes
d. Improved access to care

4. The American Diabetes Association
recommends

a. Universal community
screening for type 2 diabetes 

b. Screening for older and high-
risk individuals only 

c. Screening only for individuals
with symptoms of glucose
intolerance

5. Pharmacists bring the following assets
to the diabetes care team: 

a. Generalized pharmacotherapy
knowledge base

b. Access to patients
c. Familiarity with personal and

community health issues
d. All of the above

6. Among the drug-related problems
that pharmacists may help prevent
are

a. Improper drug selection;
adverse drug reactions; and
drug use without indication

b. Subtherapeutic dosage and
overdosage

c. Adverse drug reactions; drug
interactions; untreated
indications

d. a and b 
e. a, b, and c

7. Pharmaceutical care aims to promote
which of the following outcomes? 

a. Preventing and curing disease 
b. Preventing, eliminating, or

reducing symptoms
c. Reducing pharmaceutical costs
d. a and b only
e. a, b, and c

8. Which of the following are goals of
disease management? 

a. Involvement by
multidisciplinary health care
team members 

b. Continuity of care among
health care providers

c. Information sharing among
disciplines

d. All of the above

9. The most important factor in obtaining
reimbursement for pharmaceutical
diabetes care services is

a. Clinical training
b. Documentation
c. Physician referral
d. Computerization of pharmacy

records

10. SOAP is an acronym for
a. Study, Outreach, Access,

Productivity
b. Subjective, Objective,

Assessment, Plan
c. Subjective, Objective

Acquisition of Pharmaceuticals
d. None of the above

11. A patient visit to the pharmacy
ideally might include

a. Monitoring of blood pressure
and blood glucose 

b. Foot check 
c. Food diary check and blood

glucose diary check
d. a and b 
e. a, b, and c

12. Intensive therapy to achieve target
blood glucose levels has been
associated with reduced diabetic
complications in

a. Type 1 diabetes only
b. Type 2 diabetes only
c. Both type 1 and type 2

diabetes
d. Neither category of diabetes.

13. Which of the following is not
necessarily a component of the
cardiovascular risk complex called
syndrome X? 

a. Obesity
b. Dyslipidemia
c. Hypertension
d. Insulin resistance

14. The American Diabetes Association
recommends a target goal of
hemoglobin A1c in type 2 diabetes of

a. <6%
b. <7%
c. <8%
d. Between 7% and 9% depending

on the presence of other risk
factors

15. A rational approach to therapy for
type 2 diabetes would involve, in
addition to diet and exercise

a. Initial aggressive treatment
with injected insulin

b. Use of successive oral agents as
monotherapy to postpone
insulin dependence 

c. Use of combination oral drug
therapy to avoid insulin
dependence

d. Use of oral agents plus insulin
to achieve target glucose levels

e. An individualized stepped-care
approach based on patient’s
risk profile, disease stage, and
resources

16. The only sulfonylurea approved for
use with insulin is

a. Glipizide
b. Glimepiride
c. Glyburide
d. Repaglinide

17. The agent most commonly
recommended for type 2 diabetes
therapy in obese patients with
dyslipidemia is

a. Acarbose
b. Glyburide
c. Metformin
d. Rosiglitazone

On the answer sheet, please print the letter of the best answer for each question.

Continuing Education Posttest
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18. In general, which of the following
best describes the benefits of insulin
analogs compared with human
insulins?

a. More predictable onset of
action

b. More predictable duration of
action

c. Less variable absorption rates
d. All of the above 

19. Increased insulin resistance
contributes to

a. Increased hepatic glucose
production

b. Decreased hepatic glucose
production

c. Increased peripheral tissue
uptake

d. Decreased insulin secretion

20. Patients with impaired glucose
tolerance would most likely exhibit

a. Normal insulin resistance and
increased insulin secretion

b. Normal insulin resistance and
decreased insulin secretion

c. Increased insulin resistance
and normal insulin secretion 

d. Increased insulin resistance
and decreased insulin
secretion

21. The primary pathophysiologic
defects that characterize type 2
diabetes and contribute to the
progressive deterioration of glycemic
balance are 

a. Impaired insulin secretion and
insulin resistance

b. Impaired insulin secretion and
visceral adiposity

c. Insulin sensitivity and central
adiposity

d. None of the above

22. According to an epidemiologic
analysis by Stratton and colleagues,
for every __% reduction in HbA1c,
there is a marked reduction in the
rate of diabetes-related
complications.

a. 0.5 c. 2
b. 3 d. 1

23. According to a study by Avignon et
al, HbA1c tends to correlate better
with postprandial glucose than with
fasting blood glucose. 

a. True b. False

24. Compared with the general
population, patients with diabetes
are how many times as likely to
develop a major clinical depression?

a. Two to four times more likely
b. Five times more likely
c. Less than two times more likely
d. None of the above

25. Which of the following is NOT a
major risk factor for depression and
anxiety in patients who have
diabetes? 

a. Female gender
b. Low level of education
c. Age >40 years  
d. Presence of multiple diabetes

complications

26. The difficulty of treating diabetes,
especially in the primary care setting,
has been attributed to which of the
following? 

a. The need for close
coordination between a patient
and a single medical specialist 

b. The unreliability of symptoms
as a reflection of disease
severity and treatment efficacy 

c. Poor provider compliance
despite clarity in current
treatment protocols 

d. Poor patient compliance
despite clarity in current
treatment protocols

27. A recent study by Peyrot et al of
patients with diabetes showed that  

a. Stress and coping difficulties
affect metabolic control by
interfering with patients’
adherence to self-care
regimens 

b. There is no correlation
between patients’ adherence to
self-care regimens and HbA1c

levels
c. Despite patients’ careful

adherence to self-care
regimens, stress and coping
difficulties can cause an
increase in HbA1c levels

d. Stress and coping difficulties
affect metabolic control in
female patients but not in
male patients 

28. After 165 patients with diabetes
completed a 5-day outpatient
education program, which included
training in self-care and coping
skills, participants showed
improvement in

a. Measures of self-esteem and
diabetes self-efficacy, but not
anxiety and depression 

b. All measures of emotional
well-being, including self-
esteem, diabetes self-efficacy,
anxiety, and depression 

c. Measures of self-esteem,
diabetes self-efficacy, anxiety,
and depression, but were
unable to sustain these
improvements

d. All measures of emotional
well-being except diabetes self-
efficacy

29. A study of a large managed care
organization showed that 38% of
patients with diabetes had moderate
to severe depression; however, only
___% were being treated for
depression. 

a. 6 c. 4 
b. 15 d. 19

30. According to a report from the Joslin
Diabetes Center, more than 30% of
insulin-dependent females admitted
to deliberately skipping insulin
doses, due in part to a fear of weight
gain.

a. True b. False

31. In a study last year of patients with
diabetes and depression 

a. Significantly more patients
taking the SSRI fluoxetine
showed substantial
improvement, as measured by
the BDI, compared with those
taking placebo 

b. Significantly more patients
taking the SSRI fluoxetine
showed substantial improve-
ment in HbA1c compared with
those taking placebo

c. Patients taking fluoxetine did
not show substantial
improvements on measures of
depression compared with
those taking placebo 

d. Patients taking fluoxetine
showed substantial improve-
ments on measures of anxiety,
but not depression, compared
with those taking placebo



This lesson affords 3.0 contact hours (3 CEUs) of continuing education credit in all states that recognize the American
Council on Pharmaceutical Education (ACPE) approved providers, through the sponsorship of the Massachusetts
College of Pharmacy and Health Sciences. 

The Massachusetts College of Pharmacy and Health Sciences will grant 3.0 credit hours to pharmacists who obtain a grade of
70% or higher. To receive credit, send completed answer sheet by FAX to 617-732-2062 or by mail to:
MCPHS-CE
179 Longwood Avenue
Boston, MA 02115

There is no charge for this activity. For those who do not pass this test on the first attempt, there will be a fee of $6 for each re-take.

Massachusetts College of Pharmacy and Health Sciences is approved by the American Council on Pharmaceutical Education as a
provider of continuing pharmaceutical education. Pharmacists successfully participating in this program will receive 3.0 contact
hours (3 CEU) within 3 to 4 weeks after answer sheet is received.
Program number 026-999-01053H01
Initial release date: February 2001
Expiration date: February 2003

Current Diabetes Care
The Evolving Role of the Pharmacist and Emerging Treatment Strategies

1. _______________

2. _______________

3. _______________

4. _______________

5. _______________

6. _______________

7. _______________

8. _______________

9. _______________

10. ______________

11. ______________

12. ______________

13. ______________

14. ______________

15. ______________

16. ______________

17. ______________

18. ______________

19. ______________

20. ______________

21. ______________

22. ______________

23. ______________

24. ______________

25. ______________

26. ______________

27. ______________

28. ______________

29. ______________

30. ______________

31. ______________

NAME

ADDRESS 

CITY

STATE ZIP

PHARMACY LICENSE NUMBER

AFFILIATION

PHONE FAX

PROGRAM EVALUATION
1. On a scale of 1 to 5, with 1 being the lowest score and 5

the highest, please circle your evaluation of this program:

a. Overall activity 1 2 3 4 5
b. Achievement of learning objectives 1 2 3 4 5
c. Relevance of information to 1 2 3 4 5

your practice
d. Likelihood of affecting your practice 1 2 3 4 5
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