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currently, 17 million peo-
ple (6.2% of the popula-
tion) in the United States
have diabetes mellitus:

approximately 11.1 million are di-
agnosed and 5.9 million are undiag-
nosed.1 When considering age,
8.6% of persons ages 20 years or
older and 20.1% of persons ages 65
years or older have diabetes.1 By
2025, it is estimated that 21.9 mil-
lion adults will have diabetes.2 Dia-
betes is the sixth leading cause of
death due to disease in the United
States and shortens average life ex-
pectancy by up to 15 years. Diabetes
also is the primary cause of kidney
failure, adult blindness, and amputa-
tions in the United States, account-
ing for 42% of new cases of end-
stage renal disease and more than
half of nontraumatic amputations of
the lower extremities. Sixty percent
of people with diabetes have hyper-
tension, and persons with diabetes
suffer from heart disease and strokes
2 to 4 times more frequently than
those without diabetes. Currently, it
is estimated that diabetes costs the
United States over $105 billion an-
nually in health-related expendi-
tures, with more than 1 of every 10
healthcare dollars and about 1 of ev-
ery 4 Medicare dollars spent on the
care of people with diabetes.1

Large proportions of pa-
tients with type 2 diabetes in the
United States have unacceptable gly-
cemic control. Data collected in the
Third National Health and Nutri-
tion Examination Survey (NHANES
III) from 1988 to 1994 revealed that
only 44.6% of persons with diabetes
had hemoglobin A1C (A1C) values
<7%, defined by the American Dia-
betes Association (ADA) as the
treatment goal for persons with

diabetes.3,4 Moreover, 37.1% of per-
sons with diabetes had A1C values
>8%, the level at which the ADA
recommends more aggressive inter-
vention to improve glycemic con-
trol.3,4 Data collected in the final 3
years of the NHANES III from 1991
to 1994 indicated that the health sta-
tus and outcomes of people with
type 2 diabetes remained far from
optimal despite high rates of health-
care access and utilization, screening
for complications, and treatment of
hyperglycemia, hypertension, and
dyslipidemia.5 This report found
that 58% of people with type 2 dia-
betes had an A1C value >7% and
that the overall mean A1C was
7.8%, with a mean A1C of 8.3%
for those on insulin, 8.0% for those
on oral agents, and 6.7% for those
on diet alone.5 It should be noted
that these surveys predated the in-
troduction of biguanides, �-gluco-
sidase inhibitors, and insulin sensi-
tizers in the United States and also
predated reports from the Diabetes
Control and Complications Trial
(DCCT)6 and the United Kingdom
ProspectiveDiabetesStudy(UKPDS).7

The DCCT and the
UKPDS demonstrated that intensive
diabetes management can achieve
A1C levels close to the ADA treat-
ment goal of 7%, resulting in signifi-
cant reductions in diabetes compli-
cations in persons with both type 1
and type 2 diabetes.6-8 The use of a
multidisciplinary team, frequent
clinic visits with nurses and dieti-
tians, and extensive telephone access
to these healthcare practitioners
have been cited as key elements in
the sustained lowering of A1C levels
accomplished by the DCCT.9 Al-
though these elements are difficult to
incorporate into everyday clinical
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practice, the potential benefits of do-
ing so on the health status and
health outcomes for people with di-
abetes are enormous.

BACKGROUND

Prior to 1993, data supporting the
relationship between glycemic con-
trol and the chronic complications
associated with diabetes were lim-
ited. However, during the past de-
cade, 2 major multicenter, random-
ized controlled clinical trials were
completed, providing scientific evi-
dence to support the hypothesis that
improving glycemic control prevents
or delays the development of the
chronic complications associated
with diabetes.

DCCT

The DCCT, conducted from 1983
to 1993, was designed to evaluate
the relationship between glycemic
control and the development of
microvascular complications in per-
sons with type 1 diabetes. The
DCCT cohort consisted of 1441 in-
dividuals who, at entry, were 13 to
39 years of age (mean=27 years),
with duration of diabetes from 1 to
15 years. Participants without com-
plications and duration of diabetes
less than 5 years comprised the pri-
mary prevention cohort; those with
minimal complications comprised
the secondary intervention group.
The mean duration of follow-up
was 6.5 years (range=3 to 9 years).

Intensive treatment in the
DCCT included insulin therapy via
multiple daily (3 or more) injections
or use of continuous subcutaneous
insulin infusion; frequent self-moni-
toring of blood glucose (4 or more
tests daily) with active adjustment of
insulin, diet, and activity based on
blood glucose results; and regular
contact with the healthcare team for

ongoing diabetes education and
management assistance. Participants
were seen monthly; the goal of treat-
ment was glycemic control as close
to the nondiabetic range as safely
possible.6

By contrast, individuals
randomized to the conventional
treatment group continued to re-
ceive 1 or 2 insulin injections per day
and performed daily self-monitoring
of glucose levels; diet and exercise
education also was provided. Partic-
ipants were seen every 3 months; the
treatment goal was the absence of
symptoms attributable to glucose
excursions.

UKPDS

The UKPDS, conducted from 1977
to 1997, was designed to assess the
relationship between glycemic con-
trol and the development of macro-
vascular and microvascular compli-
cations in persons with type 2
diabetes. In addition, specific treat-
ment options were evaluated for
their potential to influence the risk of
complication development. The
UKPDS cohort included 3867 indi-
viduals with newly diagnosed type 2
diabetes; the median age was 54
years. The mean duration of follow-
up was 10 years.

Participants in the UKPDS
were randomly assigned to conven-
tional or intensive treatment. Con-
ventional treatment focused on diet
intervention; the goal of treatment
was the absence of hyperglycemic
symptoms. Intensive treatment in-
cluded sulfonylureas, biguanide, or
insulin; the treatment goal was nor-
moglycemia. Patients in both treat-
ment groups were seen every 3 to 4
months.7

The intensive and conven-
tional treatment groups in the
DCCT as well as the UKPDS
achieved statistically significant dif-
ferences in glycemic control as mea-
sured by A1C. In the DCCT, the
intensive treatment group achieved a
mean A1C of 7.2% compared with
9.1% in the conventional treatment
group. Intensive treatment resulted
in an approximate reduction of
60% in the risk of microvascular
complications.6 In addition, for ev-
ery 10% reduction in A1C there
was a 43% reduction in retinopathy
progression.10

In the UKPDS, the mean
A1C values were 7.0% and 7.9% in
the intensive and conventional treat-
ment groups, respectively.7 Intensive
treatment, utilizing sulfonylureas, bi-
guanide, or insulin reduced the risk
of microvascular complications by
25%.7 In addition, for every 1 point
decrease in the A1C level (eg, from
8% to 7%), the risk of microvascu-
lar complications was reduced by
35%, diabetes-related deaths were
reduced 25%, and all-cause mortal-
ity was reduced 7%.11 Risk reduc-
tion for macrovascular complica-
tions was seen in the intensive
treatment groups of both the DCCT
and UKPDS. Although this reduc-
tion was not statistically significant,
over larger populations or with
longer follow-up the risk reduction
for macrovascular complications
could very well reach statistical
significance.

Increased risk for severe
hypoglycemia was seen in the inten-
sive treatment groups of both the
DCCT and UKPDS,6,7 indicating
that efforts to improve glycemic
control must be balanced with pa-
tient safety. In addition, treatment
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interventions and patient education
efforts must be tailored to minimize
risk.

DISCUSSION

The DCCT and UKPDS demon-
strated conclusively that improve-
ment in glycemic control decreases
the risk for major adverse outcomes
in both type 1 and type 2 diabetes.
This reduction in risk is proportional
to the degree of change in glycemic
control, with no minimum thresh-
old. Because the mortality and mor-
bidity associated with diabetes are so
profound, even small improvements
in glycemic control have the poten-
tial to enhance the quality and quan-
tity of life for persons with diabetes.

If intensive treatment is to
be safe and enduring, it must be
carefully tailored to the individual
person with diabetes. An individ-
ual’s capacity to improve glycemic
control is jointly determined by biol-
ogy, personality, cognitive capacity,
and life circumstances, and is further
influenced by the personality and
cognitive capacity of family mem-
bers and significant others who are
involved in the person’s care. All of
these domains need to be addressed
initially and throughout the treat-
ment process. Thus, it is essential to
conduct ongoing assessments of ev-
ery patient’s ability and willingness
to participate in personal care.

A major challenge for both
patient and healthcare provider is
the sheer effort and inconvenience
involved in improving control. Hu-
man beings are not easily motivated
when the drawbacks are immediate
and the benefits delayed.12 A second
challenge is integrating, to the fullest
extent possible, treatment models
provided by the DCCT and UKPDS
into daily clinical practice. It clearly

will take the best efforts of both
healthcare professionals and patients
to achieve or approach the recom-
mended standard for glycemic con-
trol. Diabetes educators play a piv-
otal role in this endeavor.

RECOMMENDATIONS

The results of the DCCT and the
UKPDS provide data to support the
relationship between glycemic con-
trol and the chronic complications in
type 1 and type 2 diabetes. In light of
these unequivocal results, the AADE
advocates that all persons with dia-
betes strive for optimal glycemic
control, defined as glycemia as close
to the nondiabetic range as safely
possible. In addition, the following
specific recommendations further
clarify AADE’s position regarding
the management of diabetes:

1. Diabeteseducatorsandall
healthcareprofessionalsproviding
caretopeoplewithdiabetesareen-
couragedtoremaincurrent india-
betesmanagementmethodsand
issues.Emergingtechnologyand
treatmentoptions,aswellas infor-
mationonhowtointegratenew
technologiesand/orknowledgeinto
dailypractice,will fostertheimple-
mentationofmoreintenseand/or
diversetreatmentoptions.
2. Diabeteseducatorsareideally
suitedtoactaspatientadvocates.
Diabeteseducatorsplayapivotal
role inassistingpatients inunder-
standingtheirtreatmentregimen,
facilitatingaccesstoneededsupplies
andservices,advocatingforreferral
tootherprovidersasneeded,and
educatingdecisionmakers.
3. Allpersonswithdiabetesshould
beencouragedtobeactivelyin-
volvedintheirhealthcaremanage-
ment.Accesstoeducationthat
encouragesguidedself-manage-
mentefforts isnecessarytopromote

informedindependenceinself-care.
Patientswillbenefit fromatreat-
mentapproachthatrecognizes
themasavaluablememberoftheir
personalhealthcareteam.
4. Multidisciplinaryteammanage-
mentandeducationarerecom-
mended.Patientswillbenefit from
accesstohealthcareproviderswith
targetedexpertise inthemanage-
mentofdiabetes.Communication
betweenteammembersmustbeon-
goingtoassureinstructionthat is
consistent incontentandemphasis.
Thefrequencyofcontactandmode
ofcommunicationbetweenthepa-
tientandhealthcareteamshouldbe
individualizedandincorporatefam-
ilymembersand/orsignificantoth-
ersasappropriate.
5. Treatmentgoalsmust incorpo-
ratepatients’medicalneedsaswell
astheirwillingnessand/orabilityto
participateintheirhealthcare.Not
allpatientswillbewillingorableto
dowhatisrecommendedtoopti-
mizetheirhealthcarebehaviorsata
giventime.Ongoingassessmentof
patientreadiness isessential toas-
sureadequateintegrationoftreat-
mentgoalsandmethodsintodaily
life.Treatmentgoalsmayneedtobe
modifiedduringperiodsofstress
andforchildren,theelderly,and
thoseindividualswithcertainmedi-
calconditionssuchashistoryofse-
verehypoglycemiaorcoronary
arterydisease.
6. Treatmentgoalsandstrategies
musttakedemographicfactors into
account.Considerationshouldbe
giventothepatient’sage,educa-
tionalandculturalbackground,
emotionalandintellectualcapabili-
tiesandreadiness,adequacyofa
supportsystem,andresourcesto
coverthefinancialanddailybur-
densassociatedwithtreatment.
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7. Dailytreatmentstrategies
shouldbematchedtotheperson’s
lifestylepreferences.Anongoingdi-
aloguebetweenthepatientand
healthcareteamisneededtoidentify
valuesorlifestylepreferencesthat
mayinfluenceacceptabilityand
safetyoftheprescribedtreatment
plan.Thoughtfulconsiderationof
individualpreferenceswillmaxi-
mizethepatient’sactiveinvolve-
mentinthedecision-making
process.
8. Dailybloodglucosemonitoring
isrecommendedforallpersonswith
diabetes.Thefrequencyandtiming
oftestingmustbeindividualized,
withconsiderationgiventopatient
safety, theprescribedmedication
regimen,glycemiccontrolgoals,pa-
tientwillingnesstotest,andre-
sourcesavailabletocoverthe
requisitemedicalsupplies.
9. Patienteducationstrategies
shouldpromoteknowledgeablein-
dependenceinself-careactivities.
Patientsshouldbeknowledgeable
aboutallcomponentsoftheirdiabe-
testreatmentregimen,understand
howandwhenthemedication(s)
work,andreceivetherequirededu-
cationtoallowforreasonedadjust-
ments intheirdailycareregimens.
Theextentofunderstandingand
abilitytoactivelyadjustthedailydi-
abetesregimenwillvaryacrosspa-
tientsandtimeandthuswillrequire
ongoing, individualizedassessment.

SUMMARY

Diabetes self-management educa-
tion is an essential component of di-
abetes treatment. Diabetes educators
play a vital role in recognizing and
addressing potential barriers to self-
care, facilitating appropriate selec-
tion of treatment strategies and
tools, and fostering the integration
of diabetes care practices into daily

life. It is incumbent upon diabetes
educators to ensure that diabetes
self-management education is ap-
propriately tailored and delivered to
ensure safe implementation of inten-
sive diabetes management.
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