
Self-Monitoring of Blood Glucose in Type
2 Diabetes
Time for evidence of efficacy

The second half of the 20th century
saw a major shift away from the pa-
ternalistic “doctor knows best” phi-

losophy, which characterized patients as
passive unquestioning recipients of care
at the hands of all-powerful, all-knowing
medical practitioners. Most patients,
given sufficient information, now wish to
be active participants, fully involved (usu-
ally with a multidisciplinary health care
team rather than a single autocratic doc-
tor) in making decisions relating to their
medical assessment and management. Be-
cause diabetes is a complex lifelong con-
dition, the good sense of such an
approach seems obviously self-evident.
The development of glucose meters that
combine technological sophistication
with speed and ease of use has greatly en-
hanced the potential for all diabetic pa-
tients to monitor their blood glucose.
Detection of subtle hypoglycemia,
asymptomatic hyperglycemia, and unnat-
urally wide glycemic excursions should,
in theory, empower patients to make ap-
propriate changes in lifestyle and/or phar-
macological treatment, which will lead to
more physiological glucose profiles and
lower HbA1c levels.

However, another late 20th century
philosophical shift—toward the practice
of evidence-based medicine and away
from a combination of anecdote, personal
bias, and instinct—renders “obviously
self-evident,” as a verdict, “obviously in-
sufficient.” For sure, self-monitoring of
blood glucose (SMBG) was a key compo-
nent, but not the only one, in landmark
studies such as the Stockholm Diabetes
Intervention Study, the Diabetes Control
and Complications Trial, and the Kum-
amoto study, which proved beyond
doubt that intensive insulin treatment of
both type 1 and type 2 diabetes can result
in lower HbA1c and less risk of microvas-
cular complications. It is worth noting,
however, that the U.K. Prospective Diabe-
tes Study essentially achieved the same
scientific goal of improved glycemic con-

trol (as reflected by lower HbA1c) and bet-
ter long-term microvascular outcome,
without SMBG being a required element
in type 2 diabetic patients treated by diet
or diet plus oral agents (1,2).

The official position of the American
Diabetes Association (ADA) on SMBG is
that all patients “should be taught how to
use the data to adjust medical nutrition
therapy, exercise, or pharmacological
therapy to achieve specific glycemic
goals” and that “the optimal frequency of
SMBG for patients with type 2 diabetes is
not known, but should be sufficient to
facilitate reaching glucose goals” (3). The
assumption is, therefore, that SMBG can
and will facilitate reaching glucose goals
in patients treated with oral agents,
though the ADA is more circumspect
when it comes to diet-treated patients, in
whom, it acknowledges, “the role of
SMBG [. . .] is not known” (3).

In this issue of Diabetes Care, Harris
(4) presents data from the third National
Health and Nutrition Examination Survey
(NHANES III), collected between 1988
and 1994, showing that, irrespective of
official exhortation, the great majority of
patients treated with oral agents or diet
alone monitored their blood glucose only
rarely, if at all. In fact, self-monitoring at
least once per day was undertaken by only
5– 6% of such patients, while 80% of
those on diet and 65% of those treated
with oral agents admitted to having mon-
itored either never or less than once per
month. Moreover, there was no correla-
tion between frequency of monitoring
and HbA1c levels in any of the treatment
categories. A previous survey from the
same period, but using a different data-
base, gave similar results and found that
self-monitoring was performed even less
frequently by African-American and Mex-
ican-American than by Caucasian pa-
tients (5). Unsurprisingly, patients who
had been to a diabetes education class or
had frequent physician visits were more
likely to self-monitor.

What should be our reaction to this
apparent apathy toward a self-help activ-
ity in the face of exhortation from the
health professionals? The first thing to
recognize is that these figures almost cer-
tainly underestimate what is happening
today. The last decade has seen a great ex-
pansion in diabetes education programs
and in the number of health professionals
becoming CDEs. Glucose meters have be-
come progressively more user-friendly.
Also, as Harris (4) pointed out, Medicare
policy changed in 1998 so that reimburse-
ment for glucose meters and strips, previ-
ously available only to insulin-treated
patients, was made available irrespective
of treatment modality. It is not surprising,
therefore, that a more recent survey found
that 44% of all diabetic patients self-
monitor at least once per day (6).

But should we be concerned, in 2001,
that many non–insulin-treated patients
are not self-monitoring regularly or fre-
quently? Surely, the honest answer to this
question can be no more than a resound-
ingly equivocal “Well, maybe.” Why so?

An examination of the published evi-
dence shows precious little support for
the notion that SMBG does actually help
induce the lifestyle and/or pharmacologi-
cal changes necessary for better glycemic
control in such patients. Reviewing the
topic 4 years ago, Faas et al. (7) identified
six prospective randomized controlled
trials addressing this specific concern. In
one trial, there was significant improve-
ment in HbA1c after 1 year in patients ran-
domized to perform SMBG, whereas
patients not monitoring blood glucose
had a rise in HbA1c (8). However, a “ther-
apy decision scheme,” which would have
improved glycemic control anyway, was
applied only in the SMBG group, casting
doubt on the true impact of the SMBG. In
the other five trials, lasting between 12
and 62 weeks, SMBG had no significant
impact on either HbA1c or fructosamine.
Both retrospective and observational
studies, either before (9 –11) or since
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(12–14) that review, have yielded simi-
larly negative results.

Am I advocating the abandonment of
SMBG in these patients? Well, in some
cases, yes. I am sure that I am not unique
in having patients (often elderly) who ask
whether the inconvenience and minor
discomfort of finger pricking is absolutely
essential to their care. If the HbA1c has
responded satisfactorily to diet, exercise,
and the addition of oral agents, why
should we insist on continuing a practice
that, so far, has failed to meet the stan-
dards of evidence-based medicine? Fur-
thermore, a persistent emphasis on a
management strategy of unproven effi-
cacy may deflect the patient’s attention
away from other aspects of diabetes care,
such as the importance of blood pressure
and lipid control, both of which pass the
evidence-based tests with flying colors.

On the other hand, there is no deny-
ing the enthusiasm with which many type
2 diabetic patients embrace SMBG, or the
sense of control it gives them over their
diabetes. So, the data presented by Harris
(4) and the studies referred to above
should, I believe, serve as a challenge to
all of us involved in diabetes care and ed-
ucation to examine this aspect of care
with the same rigor and scientific skepti-
cism we would examine any other un-
proven technique or treatment.

● Do patients choose not to monitor be-
cause they perceive it to be a futile ex-
ercise?

● Does monitoring in itself lead to im-
proved quality of life and better health,
regardless of the effect on glycemic con-
trol?

● Why does self-monitoring not consis-
tently lead to improved glycemic con-
trol in type 2 diabetes?

● Do we give patients insufficient or in-
adequate advice on how to act on the
results?

● Is there too much emphasis on fasting
glucose and not enough on postpran-
dial levels?

● Will even more intensive monitoring,
maybe four or five times a day, just as in

insulin-treated patients, be more suc-
cessful?

These and other relevant questions
are capable of resolution by appropriately
designed trials. The cost of monitoring is
far from negligible; if 16 million patients
tested only once per day at one dollar per
test, this translates into almost six billion
dollars per year. So, this is an issue that
should be addressed by the National In-
stitutes of Health, the ADA, all agencies
that fund health care delivery, and (one
might add) by the commercial companies
that benefit from the sale of meters and
testing strips.

And here, surely, is the crux of the
matter. There should be appropriate trials
to try to answer these questions; other-
wise, how can we justify continuing, as a
matter of course, to urge our patients to
undertake (sometimes several times per
day) a cumbersome, inconvenient, and
not inexpensive procedure with no
proven benefit?

LAURENCE KENNEDY, MD, FRCP

From the Division of Endocrinology, Department of
Medicine, University of Florida, Gainesville, Flor-
ida.

Address correspondence to Dr. Laurence
Kennedy, Division of Endocrinology, Room M-230,
Health Science Center, 1600 SW Archer Rd., Uni-
versity of Florida, Gainesville, FL 32610. E-mail:
kenneal@medicine.ufl.edu.

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

References
1. U.K. Prospective Diabetes Study Group:

Intensive blood-glucose control with sul-
phonylureas or insulin compared with
conventional treatment and risk of com-
plications in patients with type 2 diabetes
(UKPDS 33). Lancet 352:837–853, 1998

2. U.K. Prospective Diabetes Study Group:
Effect of intensive blood-glucose control
with metformin on complications in over-
weight patients with type 2 diabetes (UK-
PDS 34). Lancet 352:854–865, 1998

3. American Diabetes Association: Tests of
glycemia in diabetes (Position Statement).
Diabetes Care 23 (Suppl. 1):S80–S82,
2000

4. Harris MI: Frequency of blood glucose
monitoring in relation to glycemic control

in patients with type 2 diabetes. Diabetes
Care 24:979–982, 2001

5. Harris MI, Cowie CC, Howie LJ: Self-
monitoring of blood glucose by adults
with diabetes in the United States pop-
ulation. Diabetes Care 16:1116–1123,
1993

6. Centers for Disease Control and Preven-
tion: Levels of diabetes-related preven-
tive-care practices: United States 1997–
1999. Morb Mort Weekly Report 49:954–
958, 2000

7. Faas A, Schellevis FG, van Eijk JTM: The
efficacy of self-monitoring of blood glu-
cose in NIDDM subjects: a criteria-based
literature review. Diabetes Care 20:1482–
1486, 1997

8. Rutten G, van Eijk J, de Nobel E, Beek M,
van der Helden H: Feasibility and effects
of a diabetes type 2 protocol with blood
glucose self-monitoring in general prac-
tice. Fam Pract 7:273–278, 1990

9. Newman WP, Laqua D, Engelbrecht D:
Impact of glucose self-monitoring on gly-
cohemoglobin values in a veteran popu-
lation. Arch Intern Med 150: 107–110,
1990

10. Klein CE, Oboler SK, Prochazka A, Obo-
ler S, Frank M, Glugla M, Winters S:
Home blood glucose monitoring: effec-
tiveness in a general population of pa-
tients who have non-insulin-dependent
diabetes mellitus. J Gen Intern Med 8:597–
601, 1993

11. Patrick AW, Gill GV, MacFarlane IA,
Cullen A, Power E, Wallymahmed M:
Home glucose monitoring in type 2 dia-
betes: is it a waste of time? Diabet Med
11:62–65, 1994

12. Oki JC, Flora DL, Isley WL: Frequency
and impact of SMBG on glycemic control
in patients with NIDDM in an urban
teaching hospital. Diabetes Educ 23:419–
424, 1997

13. Rindone JP, Austin M, Luchesi J: Effect of
home blood glucose monitoring on the
management of patients with non-insulin
dependent diabetes mellitus in the pri-
mary care setting. Am J Manag Care
3:1335–1338, 1997

14. Evans JMM, Newton RW, Ruta DA, Mac-
Donald TM, Stevenson RJ, Morris AD:
Frequency of blood glucose monitoring in
relation to glycemic control: observa-
tional study with diabetes database. Br
Med J 319:83–86, 1999

Editorial

978 DIABETES CARE, VOLUME 24, NUMBER 6, JUNE 2001

D
ow

nloaded from
 http://diabetesjournals.org/care/article-pdf/24/6/977/588293/977.pdf by guest on 19 M

ay 2023


