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Introduction

Control of diabetes is contingent on numerous facand behaviors. Among the AADE7 self-
care behaviors (healthy eating, taking medicatibealjthy coping, being active, monitoring,
reducing risk, and problem solving), self-monitgriof blood glucose (SMBG) is a key
component of the treatment regimeRerformance of self-care behaviors is frequently
contingent on the results of SMBG, and a major comept of diabetes self-management
consists of maintaining control of blood glucoseels by a variety of means, depending on
parameters that are individual to each person eiithete. Large clinical trials have
demonstrated that glycemic control, as assesséerpglobin A1C levels, reduces the
incidence of the pathologic changes in small bleeskels that lead to severe diabetes-related
complications’™ Individualized approaches to A1C control — esséifitir all persons with
diabetes — is especially important for the aduthwype 2 diabetes who is at high risk for
macrovascular disea&€ Self-monitoring of blood glucose (SMBG) providesmediate
information on a person’s glycemic level and tragyld be an important guide for adjusting all
factors that affect glycemic control on a more tyreasis than A1Qwhich reflects blood
glucose levels over a three-month peridd@p be useful, SMBG must be integrated into the
diabetes self-management plan, which is idealliveleed by a diabetes educator.

SMBG has been evaluated by several major sciestiiteties — the American Diabetes
Association, the American Association of Clinicaldecrinologists, the International Society for
Pediatric and Adolescent Diabetes, and the Intermalt Diabetes Federation — and has generally
been recommended as a potentially valuable paheobverall treatment pldfi** However, at
least one study found that for non-insulin-tredtgxe 2 patients with diabetes, the performance
and frequency of SMBG did not predict better melighmntrol over 3 year'

While the benefits of SMBG have generally been destrated in people with type 1 diabetes,
studies assessing the effects of SMBG in people tyfie 2 diabetes have not always reported
consistent results; for example, the Internati@iabetes Federation, summarizing randomized
controlled trials in people with type 2 diabetedlitus, found that while some trials associated
SMBG with major and significant decreases in Altbeo studies reported no significant
decrease$®™ These inconsistent findings may be due to a rurobfactors or study design
elements, including the effect of rapid up-titrgtiof medications or of intensive care in both the
SMBG and control groups. This may have obscure@tteets of SMBG, as well as the fact that
in several trials patients may not have been gleastructed as to when they should monitor
their blood glucose levels, nor how to respondhioreadings®*®
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Nonetheless, a global consensus conference on ShB®und that this method is the best way
for people with diabetes, as well as healthcaréepsionals (including diabetes educators), to
assess the ongoing efficacy of all aspects of iflgeties management regimen, including, but not
limited to, medication and patient behavibSMBG can be an especially valuable component of
self-management education, since SMBG providegarifeedback on the consequences of
recent activity, including medication taking, mealsd physical activity® However, it is short-
term changes in blood glucose levels that leagdtiveacomplications such as episodes of
hypoglycemia, hyperglycemia, or diabetic ketoacstdcSMBG can be used to help prevent and
minimize such complications. The purpose of thisifian statement is to support SMBG as part
of a self-management program, and to outline theeabthe diabetes educator in this aspect of
diabetes self-management education.

Background

The diabetes educator can contribute essentialesg@éor many aspects of diabetes self-
management, particularly with regard to traininggde on how to interpret their SMBG results
and make appropriate adjustments in medication, atel activity'’ If SMBG is simply
prescribed without education, people with diabatesless likely to take advantage of the
feedback that SMBG provides about their imnmediagponse to medication and behavior, and
may not reap the benefits of SMBG as a means ofaggg and controlling their diabet&sln
contrast, when people with diabetes are effectiedlycated in using SMBG, self-management
of diabetes improves. For example, clinical trizdse demonstrated that those trained in using
SMBG were more likely to adhere to instructionsareljng meal planning, because they saw the
immediate effects of their food intake on bloodagise level$° Also, people with diabetes who
were counseled on meal-related SMBG and kept foaried had improved glycemic control,
and improved adherence to self-management beha&vitrs

SMBG, incorporated into the self-management regimigim an effective educational

intervention, can also minimize the risk of comations. People with diabetes who are injecting
insulin can be shown how to use SMBG to titratérttiesage to achieve improved glycemic
control while minimizing acute episodes of hypoglyda. Symptoms of hypoglycemia may not
be recognlzed by young children or their paretiiss ISMBG is particularly valuable in this
population?*Another study reported that hypoglycemic eplsodaerag people with type 2
diabetes tend to be less frequent in those who@n&vBG*

The evidence regarding the benefit of SMBG in thoke are treated with insulin is clear’
However, in people with type 2 diabetes who aretaking insulin, the evidence is
equivocal’*?>#The ability to understand SMBG results needs trtked with the capacity to
carry over the results into action; in one studyeof patients using SMBG did not improve
their metabolic control because of inability to anttheir SMBG results, even though they had
the capacity to understand the restilts.

A person with diabetes who regularly carries opt@yram of SMBG — and who has learned
how to interpret the results and use the infornmeti@t SMBG provides to make changes — can
expect to see improvement in overall glycemic aardas well as a reduction in the incidence of
complications**?*People with both type 1 and type 2 diabetes train¢de use of SMBG
experience fewer acute or long-term complicatiars @e able to use SMBG to predict future
episodes of mild, moderate, or severe hypoglycéffiz®’Evidence suggests that employing



SMBG may be able to reduce the risk of neuropatityratinopathy. People with type 2 diabetes
using SMBG experienced a lower incidence of cardiants in the first years following
diagnosis®*°3'The Diabetes Control and Complications Trial (DGGfe Epidemiology of
Diabetes Interventions and Complications trial (ERland the UK Prospective Diabetes Study
(UKPDS) suggested that in fact, intensive manageémarciuding SMBG at least 4 times daily

— decreased the incidence and progression of @isivelated micro- and macrovascular
complications’™33

Beyond improving clinical outcomes, educating al®MBG can result in improvements in
quality of life 3***Most people with diabetes believe that using SMBG kave beneficial health
outcomes, and those who received training in ttexpnetation of SMBG results experienced
fewer negative feelings about SMBG compared todhwaso relied on providers to interpret their
results***’ Many factors (e.g., pain, socioeconomic and satipport), may serve as barriers to
self-monitoring behaviof®

Role of the Diabetes Educator

The diabetes educator plays multiple roles, hasymesponsibilities, and is involved in the
continuum of SMBG, self-care and behaviors. Thecathu’s role ranges from teaching the
simple skills of performing a test, to educatingvto interpret results and problem solve to
adjust behaviors and therapy based on the infoomafihe diabetes educator also helps patients
choose appropriate and accurate blood glucose armygtsystems. SMBG is most effective
when it is a continual, integral part of the diasetnanagement process. Numerous studies
support the value of education in the use of SM®Gexample, education focusing on SMBG
to improve metabolic control resulting in reducgan AL1C levels in people with both type 1 and
type 2 diabete$:*®*When people with diabetes were taught to usadssits to adjust insulin
doses, AlQevels improved significantly whether or not thegeived reminders from their
healthcare tearft.

The value of specific educational interventions b@sn specifically studied: non-insulin-treated
people with type 2 diabetes who were trained inkerpretation of SMBG had fewer negative
feelings about the procedure and an increased stadeling of the value of SMB&.
Adolescents with type 1 diabetes transitioningeib-sianagement increased their monitoring
frequ%\fly and lowered their A1&vels when they were taught SMBG-related probletaksg
skills.™

Not all people with diabetes benefit equally froMEBG, and it is an important responsibility of
diabetes educators to identify which patients rtaeeability and the resolve to learn how to use
SMBG optimally to improve their glycemic controlh@& effectiveness of diabetes self-
management education also varies with age, witldrem having less capacity to implement
SMBG*Thus, diabetes educators engage in a processiwidnalized, continuing education
regarAdeirlg self-management and SMBG to maintaimzgdtmetabolic control through the
years:”

Among the barriers that have been identified avst,@ain and inconvenience, psychosocial
factors such as family support or low self-esteant physical or cognitive issues. SMBG is
cost-effective and the diabetes educator can fiagsvio address the various barriers so that
people with diabetes can benefit from SMB&:**For example, reducing the cost of blood
testing supplies, or making them available at rergé, increases the frequency of SMBG



testing?”*° Patients whose SMBG supplies are covered by inseravere found to have lower
A1C levels than those without insurance covefdgée issue around pain and inconvenience
may be larger in perception than in reafity.

Facilitators of SMBG behaviors include a supposdtesn. Diabetes educators can evaluate an
individual's primary support network and, if needpdvide additional support and
encouragemerit Individuals with diabetes whose support person®wepressed, had low self-
esteem, or low levels of optimism, were less likelperform SMBG**° Cognitive factors also
affect the capacity to understand and implement SviBersons with low cognitive function are
more likely to require assistance in performingdédibetes self-care task¥sPeople with diabetes
and poor vision may require special counselingpeciic meter selectiort-

It is evident that the value of SMBG is contingentthe accuracy of the blood glucose meters.
These instruments may be affected by individualemdronmental variables, including
hematocrit, hypotension, hypoxia, hypertriglycenmi@, concomitant drugs, as well as
temperature and humidity:>* The diabetes educator assists in selecting mestairsvill be
accurate in the conditions under which they willused. One clinical trial reported that 84% of
patients obtained SMBG values that were within 20%e reference value. Diabetes educators
can help to ensure that accurate results are @taind reportetf.>>Educators and other
providers may need to access the stored data tsfiihe effort to ensure that clinical decisions
are based on accurate blood glucose readings.

AADE Maintainsthe Following Positions

» The diabetes educator incorporates education iretiar performance of SMBG as a
means of facilitating diabetes self-managemenofimal results.

* SMBG provides the person with diabetes with immiediaedback on the consequences
of recent activity, including medication taking, at& and physical activity and should be
included in DSME/T. Diabetes educators help peogille diabetes take advantage of this
feedback to control their diabetes, and addresgelbsithat may affect their ability and
willingness to implement SMBG.

» Accurate SMBG readings are important to clinicatisien-making and healthcare
outcomes. Diabetes educators help people with thalte obtain, report, and use
accurate data safely and effectively.

» Diabetes educators understand and address therbdhat may affect ability and
willingness to implement SMBG. Community resourcas help overcome barriers such
as cost and limited access to diabetes education.

» The diabetes educator teaches people with diaheteso recognize when blood glucose
levels are out of range, how to adjust their ther@pd behaviors based on the SMBG
results, and how to then verify the effects of éhadjustments by performing subsequent
SMBG tests.

Summary

The optimum treatment program for a person wittbelies requires ongoing self-management
on a daily basis, which in turn is contingent og@ng, effective education. The educational
process will involve an interdisciplinary team ¢ihcal care providers which includes the
diabetes educatdf:>’ The diabetes educator has multiple functions tickat incorporating
SMBG in the total self-management program, ran@iogn the specifics of SMBG meter
training to empowering the person with diabetesrtderstand and act on the blood glucose
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values, to addressing any barriers that may aAsethe health-care system evolves towards
improved outcomes and greater efficiency, the nesibdities of the diabetes educator will
continue to grow and become increasingly centréhéogoal of effective self-care.

* % * % %
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