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The recently completed Diabetes
Control and Complications Trial
(DCCT) has elicited renewed inter-

est in behavior change strategies, because
intensive therapy of 1DDM in the DCCT
was a comprehensive behavioral change
program with unequivocal health benefits
(1,2). Intensive therapy lowered blood
glucose levels and slowed the appearance
and progression of microvascular and
neuropathic complications because par-
ticipants changed many behaviors, in-
cluding testing blood glucose and admin-
istering insulin more frequently,
quantifying and regulating dietary intake,
and modifying diet, insulin, and physical
activity to balance their effects on blood
glucose levels. It is natural to ask what can
be learned from the DCCT about chang-
ing behavior that is pertinent to diabetes
management in clinical practice.

The DCCT compared two treat-
ment programs that differed in many
ways. Among the differences between the
two treatments was the more frequent use
of behavioral change strategies in the in-
tensive therapy group. Use of specific be-
havior change strategies depended on the
needs of individual patients. In addition,
while the framework of intensive therapy
was dictated by the study protocol, the
detailed application of behavioral change
strategies is presumed to have varied with
the skills and preferences of each Clinical
Center staff, as was also true of other ele-
ments of treatment such as insulin man-

agement and the choice of pump or mul-
tiple injection therapy. Consequently,
there were uncontrolled differences
across clinics and individuals in the use of
behavioral interventions. Therefore, the
DCCT Study Group has not attempted to
draw systematic conclusions about the ef-
fectiveness of specific behavioral change
strategies or other elements of the inten-
sive therapy program. Nevertheless, it is
possible to offer opinions on the behav-
ioral strategies that seemed most helpful.
To generate a broad synthesis of practical
lessons from the DCCT, the first author
recruited collaborators from several
DCCT Clinics and disciplines, including
nursing, nutrition, clinical psychology,
psychiatry, and social work. The practical
lessons we offer here were not discovered
or used for the first time in the DCCT, but
are well grounded in a large body of liter-
ature, examples of which we cite. A short
list of additional reading is also included.
The point emphasized here is that the
DCCT has demonstrated that these strat-
egies are truly effective in achieving long-
term behavioral changes and health ben-
efits in subjects with IDDM.

Before discussing specific behav-
ioral change strategies, we wish to articu-
late a general principle suggested by the
DCCT: ordinary people can adopt and
maintain substantial behavioral changes.
Because of the extraordinary adherence of
the DCCT volunteers to the protocol, it
has been implied that they were so well
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motivated that their experience cannot be
generalized to most patients. It is true that
the DCCT volunteers were highly se-
lected: 1,441 were randomly selected
from nearly 7,000 potential volunteers
who made initial contact with the DCCT
clinics, and an unknown fraction of these
removed themselves from the recruit-
ment process or were excluded because of
adherence concerns (3). The screening
process included a 2-week simulation of
intensive therapy, an informed consent
process designed to fully disclose the de-
mands of intensive therapy, and judg-
ments about the volunteers' potential ad-
herence. All these procedures were
intended to help select the subjects most
likely to adhere to the protocol.

Nevertheless, we believe it is erro-
neous to suggest that the patients were too
highly screened to extrapolate their expe-
rience to others. Many potential volun-
teers were excluded by eligibility criteria
unrelated to adherence issues, such as
mild degrees of hypercholesterolemia, re-
sidual C-peptide secretion, or absence of
retinopathy in those with >5 years dura-
tion of diabetes. Some observers may have
assumed that each DCCT Clinic selected
the few best patients from existing clinical
cohorts. In fact, most of the volunteers
had not been seen in the DCCT Centers
before recruitment visits. Many were not
regularly engaged with any source of dia-
betes care before the DCCT and acknowl-
edged that their own self-care was inade-
quate before entering the study. Although
they were judged to be capable of practic-
ing intensive therapy, none had any prior
experience with this form of treatment.
All were required to state their willingness
to accept either intensive or conventional
therapy. As a group, they experienced
substantial difficulty in following the in-
tensive therapy regimen. Their successes
can be attributed in part to the supportive
use of behavioral change strategies by
DCCT health professional teams. There-
fore, one of the most important lessons
from the DCCT is that health profession-
als must resist the temptation to label pa-
tients as noncompliant and accept instead
that almost all can improve their glycemic
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Table 1—Patient characteristics to assess
in selecting candidates for intensive
therapy

Contraindications to intensive therapy
Repeated hypoglycemia or diabetic

ketoacidosis
Major mental disorder

Severe manic or depressive disorders
Schizophrenia

Substance abuse
Eating disorders
Personality disorders

Lack of financial resources
Severe family or environmental instability

Indications for moderating treatment goals
Patient expectations and priorities
Prior experience with rigorous self-care

regimens
Social support

control when given appropriate assis-
tance.

Others have made the same point
(4,5). Individuals who are unable or un-
willing to adopt all that intensive therapy
requires can usually be assisted to make
some changes that yield health benefits.

Specific behavioral interventions
to facilitate intensive therapy can be con-
sidered in five categories. We call these
patient selection, getting ready, initiation,
maintenance, and changing health pro-
fessionals. Several strategies will be listed
in each category.

PATIENT SELECTION— The first
practical lesson is: when considering in-
tensive therapy, perform a comprehen-
sive assessment, review the available
treatment options, and negotiate realistic
treatment goals. A primary purpose of the
initial patient assessment is to identify the
minority of patients who exhibit contra-
indications to intensive therapy (Table 1).
I listory of repeated hypoglycemia or dia-
betic ketoacidosis, major mental disorder,
and lack of financial resources identify pa-
tients in whom it will be difficult to
achieve the therapeutic intensity needed
to approach normoglycemia. A history of
severe hypoglycemia predicts increased
risk of severe hypoglycemia during inten-
sive therapy (6). Repeated episodes of di-
abetic ketoacidosis are most often related
to major psychosocial problems that im-
pede behavioral change. Successful inten-
sive therapy depends on access to requi-

site hardware and disposable supplies.
Those personality disorders that include
difficulties with impulse control and with
forming lasting relationships with others
are particularly problematic. Severe insta-
bility in basic life domains (e.g., divorce
or homelessness) will usually prevent the
focus on diabetes management that is
needed to achieve optimal metabolic con-
trol safely. These contraindications are
not absolute, however, because the DCCT
suggested that any decrement in mean
blood glucose level is associated with re-
duced risk of complications (1). Many pa-
tients with these characteristics can im-
prove their glucose control to some extent
and achieve some benefit. In addition,
some of these characteristics may be tran-
sient or amenable to intervention.

The assessment should also
screen for the other patient characteristics
listed in Table 1, because they indicate a
need to moderate treatment goals. Some
patients have unrealistic expectations that
lead to frustration and abandonment of
desirable behaviors. Many have periods
when one or two priorities outweigh all
others. For example, a person attending
college and working full time might
choose to moderate treatment goals tem-
porarily. We found it difficult to improve
glucose control in patients who were not
personally committed to that goal, such as
adolescents whose parents demanded in-
tensive therapy. The person who can be
convinced that behavioral change holds
benefits for him or her is more likely to
change. Previous experience with de-
manding behavioral treatments such as
weight loss programs may predict ability
to initiate new behavioral changes. Social
support generally has a positive influence
on behavioral change in diabetes manage-
ment (7-9) and is especially important for
intensive therapy of IDDM because of the
risk of hypoglycemia that requires the as-
sistance of another person. In some in-
stances it is difficult to achieve a high level
of confidence about an individual's po-
tential for success with intensive therapy;
in such instances a short trial can be use-
ful before a long-term commitment is
made.

GETTING READY— Once the pa
tient has committed to intensive therapy
and has negotiated a treatment goal, in-
formation gained in the comprehensive

Table 2—Getting ready: strategies to use
before initiating intetxsive therapy

Assessment
Patient's agenda, values, goals
Details of daily living
Social support
Beliefs, understanding about diabetes

Action
Build desire for change
Build social support
Present unified treatment plan
Teach problem-solving method
Prepare for ambiguity and difficulty of

glucose control

assessment should be used to individual-
ize treatment methods before initiating
the program (Table 2). First, it is useful to
determine the patient's values and per-
sonal agenda (10). Glycemic control is
only one of many possible personal goals.
Knowing all of a person's important goals
can be useful in assisting with behavior
change. Careful planning and negotiation
can sometimes be used to make appar-
ently contradictory goals (e.g., glycemic
control and eating sweets) complemen-
tary.

Second, defining daily living rou-
tines in great detail allows the patient and
provider to anticipate problems (11,12).
For example, knowing where and under
what circumstances the patient will be
testing blood glucose may facilitate plan-
ning for that activity. Social support in the
home, school, and work environments
should be assessed to minimize potential
conflicts and arrange for assistance when
needed. Patients' and their families' be-
liefs about diabetes should be assessed
thoroughly because they sometimes ob-
struct behavioral change (13,14). The be-
lief that people with diabetes cannot eat
sugar is an example; teaching a patient
that eating sugar is acceptable without in-
cluding other family members may lead to
conflicts that impede behavioral change.

Once the provider has a firm grasp
of the patient's values and goals, lifestyle,
social environment, and belief structure,
concrete planning for behavioral change
can begin. Enthusiasm for a change in di-
abetes management can be enhanced by
reviewing the benefits, emphasizing those
that the assessment indicated were most
important to the patient. Including family
members in this step justifies subsequent
requests for their support and participa-
tion in treatment. It is most important
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during this planning process that the
health care team present a single, unified
treatment plan and a positive attitude
about intensive therapy. Members of the
team should communicate with each
other throughout assessment and plan-
ning so that each team member articulates
the same priorities. Confusion is almost
guaranteed, for example, when the pa-
tient hears one professional emphasize
diet and another emphasize insulin as the
most important element of therapy.

It is also useful to instruct patients
regarding problem-solving methods. The
team should convey the idea that success-
ful intensive therapy involves an ongoing
process of problem-solving, adjustment,
and readjustment. In other words, pa-
tients must be prepared for the trial and
error process by which many details of
intensive therapy regimens are deter-
mined. Preparing for the ambiguity and
variability in blood glucose levels and the
difficulty of achieving near-normal levels
may reduce the frustration felt when the
desired results are achieved slowly or not
at all. In summary, before initiating inten-
sive therapy, providers should perform a
comprehensive assessment, negotiate and
individualize goals and plans, and build
expectations, skills, and environmental
conditions that will support sustained be-
havioral change.

INITIATING INTENSIVE
THERAPY— Suggestions for initiat-
ing behavioral change are grouped in
three categories: program for success,
plan for problems, and use positive con-
tingencies (Table 3). The program for suc-
cess begins with a step that is sometimes
difficult for both patients and profession-
als, i.e., establishing a collaborative pro-
cess. For professionals, this means put-
ting aside our egos and the tradition that
says the professional knows what is best, a
tradition in which most of us were social-
ized. It means learning to let patients de-
cide what is best for them and promising
to help them achieve their goals, even
when they seem at odds with our own
personal values. It means learning new
behavioral intervention skills and using
them to help patients achieve their goals
while candidly expressing a desire to in-
fluence them toward more healthful be-
havior.

For patients, a collaborative rela-

Table 3—Behavioral change strategies useful
in initiating intensive therapy

Program for success
Establish a collaborative process
Meet patient's agenda first
Focus on behaviors, not outcomes
Be specific: who, what, when, where,

how often?
Consider gradual change
Plan frequent contact

Plan for anticipated problems
Identify solutions for

Environmental obstacles
Competing activities
Adverse effects

Teach problem solving, trial and error

process
Use reminders

Use positive contingencies
Contracts
Family supports
Therapeutic relationships
Team care

tionship means being open and honest
about what they are willing and not will-
ing to do. Honesty is enhanced when
health professionals communicate that
problems are to be expected in the at-
tempt to improve glycemic control.

The patient should know that he
or she will not be criticized when difficul-
ties occur, but that the team will try to
understand the problem and prepare for
similar future circumstances. When pro-
fessionals make it clear that they want to
discover the patient's priorities and place
them at the top of the agenda, honesty
becomes easier for all. The importance of
collaboration must be emphasized in the
initial discussions of intensive therapy.

The next several suggestions are
the standard fare of behavioral therapy.
The first is to focus on behavior rather
than outcomes such as weight or blood
glucose levels. Blood glucose levels are
improved through attention to a detailed
list of specific behaviors, such as blood
glucose testing, exercise, and regulating
dietary intake. The list will be somewhat
different for each patient. It is essential to
be as specific as possible in negotiating
behavioral changes. Instead of asking pa-
tients to exercise, for example, negotiate
with them exactly what they will do,
when, where, how often, and for how
long. Similarly, determine when in rela-
tion to daily routines they can test blood
glucose, where they can do this without

unnecessary embarrassment, what sup-
plies they will need to carry with them,
etc. This level of specificity takes time but
increases the likelihood that the patient
will actually try new behavior and affords
an opportunity to anticipate and plan for
obstacles. For some patients, especially
those who are not totally committed to
intensification of therapy, it is helpful to
plan a series of sequential changes that
gradually lead to desired goals. For exam-
ple, it may be best to negotiate increases in
blood glucose testing, then in frequency
of insulin administration, then in exer-
cise, rather than attempting to introduce
all changes at once.

Finally, many DCCT participants
believe that frequent contact between pa-
tients and providers is beneficial, espe-
cially during the initiation of intensive
therapy. Contact should be as frequent as
resources allow, but no less than weekly
at first. Even brief telephone contact al-
lows the clinician to reinforce successful
behavioral changes and to address prob-
lems quickly before frustration and dis-
couragement supervene. Verbal rein-
forcement by staff for small successes can
be powerfully motivating for patients.

The plan for behavioral change
should account for potential problems
identified by the assessment (Table 3).
Many circumstances and activities of daily
living will impede behavioral change, ei-
ther by obstructing change directly or by
competing for time and energy. The prob-
lem-solving method can be applied to
these in advance. That is, potential obsta-
cles should be identified, and the patient
should be asked to brainstorm possible
solutions. One is then selected for trial,
and a plan is developed for evaluating the
trial. Repeated use of the problem-solving
approach will allow it to become a habit
that can be used easily at will. It is espe-
cially important when promoting behav-
ioral change to anticipate and plan for any
adverse effects. This is crucial in inten-
sifying diabetes therapy because of the
potential impact of weight gain and in-
creased frequency of severe hypoglyce-
mia. A detailed discussion of measures
to minimize adverse effects is beyond
the scope of this report. Like environmen-
tal obstacles and competing activities,
however, adverse effects should be openly
discussed with the patient to identify pre-
ventive measures that can be applied dur-
ing the initiation of intensive therapy.

Finally, we often underestimate
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the importance of simple forgetfulness as
an obstacle to behavioral change. Incor-
porating a new behavior in a hectic life-
style can be very difficult. In our DCCT
practice we made frequent use of remind-
ers or any simple device for cuing the de-
sired behavior. One example is to link the
desired behavior, such as testing one's
blood glucose, to another habitual behav-
ior or common circumstance, such as
brushing one's teeth before bed.

Using positive contingencies is a
well-known principle of behavioral
change. Some DCCT clinics used rewards
extensively, such as incentive programs
with small prizes linked to specific behav-
iors such as blood glucose testing or keep-
ing food records. Contingencies should
be linked to outcomes such as HbAlc only
when the specific behaviors needed to
achieve the outcome are identified and
well understood. The value of positive
verbal feedback should always be remem-
bered. In practice, contingency contracts
and material rewards may be used most
often with children through their parents.
This introduces another principle sug-
gested by the DCCT experience, involv-
ing the family. The family environment
can support or undermine behavioral
change, and often the professional can in-
fluence family members to be facilitators.
Mating is the behavior most commonly
cited as influenced by family, probably
because eating is often done in the family
setting and is closely tied to family tradi-
tions and cultural values.

The positive influence of the ther-
apeutic relationship is underestimated by
some health professionals and was prob-
ably important in the DCCT's success.
Through the frequent contact mandated
by the protocol, DCCT staff and patients
established strong alliances directed at
study goals. The point was not, however,
to ask our patients to do it for us, any
more than we would want them to do it
for parents or any other person. Rather,
we strove to help the patient feel the con-
stant presence of an ally, something akin
to a best friend, in the fight to control
diabetes.

Using a team to provide care is
more than a means of distributing work
among several individuals, although it is
indeed useful to be able to share respon-
sibility at frustrating times. We found that
different team members worked more ef-
fectively with certain patients. In addi-
tion, optimal application of intensive

Table 4—Strategies for maintenance of
intensive therapy

Expect lapses, monitor and detect early
Maintain frequent contact
Change the intervention for lapses
Involve mental health professionals for

major stress
Monitor team function

therapy requires a range of skills and
knowledge that will rarely be found in a
single individual.

In summary, to accomplish inten-
sive therapy, we learned to use a reper-
toire of behavioral change strategies, often
in combination and individualized for
each patient. A process of thoughtful ne-
gotiation and planning, focused on inte-
grating specific behaviors with existing
demands of individuals' lives, followed by
patient and persistent problem-solving,
almost always produced some measure of
success.

MAINTAINING BLOOD
GLUCOSE IMPROVEMENTS —
Once behavioral and metabolic goals have
been achieved, maintenance becomes the
challenge (15). The DCCT experience
suggests that the challenge of sustaining
major behavior change never stops. It was
the rare patient who persisted in intensive
therapy independent of ongoing profes-
sional support. Several suggestions can be
offered for the maintenance phase (Table
4). First, lapses in behavior should be ex-
pected. The treatment program should in-
clude ongoing monitoring of important
behaviors and contact that is frequent
enough to detect lapses early. Second,
when lapses did occur, we found that
change per se was sometimes helpful.
This could mean changing the team mem-
ber who was the primary contact, intro-
ducing a new incentive plan, or changing
some element of the regimen, such as
switching from multiple injections to
pump therapy. We also learned that
lapses were especially predictable with in-
creased life stress. Marital conflict and di-
vorce are excellent examples: blood glu-
cose control almost always deteriorated
concurrently with the marital relation-
ship. At times of major life stress, it is
useful to involve a mental health profes-
sional for additional support and guid-
ance. Some patients will temporarily need

a more directive approach when stress re-
duces their coping abilities. For others,
modifying goals, lowering expectations,
and providing new options may be more
useful. It is important to avoid criticising
patients for the decline in metabolic con-
trol as they cope with stress or crisis.

Finally, we learned that effective
team function contributed to successful
patient self-management. Clear role defi-
nitions and frequent communication be-
tween team members were especially im-
portant. Sometimes, irrational reactions
by team members had a negative influ-
ence. An example is the tendency for staff
to assume personal responsibility for pa-
tients who do not succeed, an irrational
reaction because patients are responsible
for their own behavior. The constant frus-
tration of the patient who simply will not
change, if taken personally, can jeopar-
dize team morale and impair the team's
ability to help other patients. We learned
that the mental health professional mem-
ber of the team can be very helpful in
identifying and dealing with such issues.

CHANGING HEALTH
PROFESSIONALS'
BEHAVIOR— The DCCT experience
also taught us that often the health pro-
fessional must change as much as the pa-
tient for intensive therapy to be successful
(16,17). The most important change for
professionals may be the one from a pre-
scriptive to a collaborative style of inter-
action. Patients simply will not do all that
is desirable just because we tell them, and
sometimes prescribing or demanding
change erects a wall between us. In addi-
tion to a collaborative style of interaction,
professionals who wish to assist patients'
behavioral change need to learn new
skills. The strategies mentioned here may
sound like common sense, but these vi-
tally important skills are not found in
most professional curricula today. Until
appropriate training becomes available, a
useful alternative is to recruit a mental
health professional to the diabetes care
team, with the idea that he or she is there
for the team as much as for the patients.
Finally, it should be understood that in-
tensive therapy of IDDM is a labor-
intensive undertaking. It will rarely suc-
ceed when limited to the brief, infrequent
interactions typical of the acute care med-
ical model. In summary, when behavior
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change is unsuccessful, we must resist the
temptation to blame the patient, but in-
stead we should evaluate the health pro-
fessionals' skills and function as a team.
The intervention strategies reviewed here
should also be considered when change in
health professionals' behavior is needed.

The DCCT offers many practical
lessons for behavioral change in diabetes
care, because intensive therapy of IDDM
in the DCCT was a comprehensive pro-
gram of behavioral change. Few patients
will achieve and maintain glycemic goals
without the assistance of skilled profes-
sionals, but with carefully individualized
assistance, most patients can improve
measurably. Behavioral changes of similar
magnitude are required of both patients
and professionals. Translating the DCCT
to routine care nationwide presents many
substantial challenges. Among these are
educating health professionals to use be-
havioral change strategies and organizing
the health care system to support multi-
disciplinary team care. The DCCT has
shown that investing in these strategies
will pay future dividends in prevention of
diabetes-related morbidity.
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