
COMMENTARY

Self-monitoring of blood glucose: a promise still unfulfilled?
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In the late 1970s, the introduction of self-monitoring of blood
glucose (SMBG) promised a revolution in diabetes manage-
ment for those taking insulin [1, 2]. It paved the way for
intensified insulin therapy in allowing a patient to measure
their glucose level accurately and immediately and to confirm
an episode of hypoglycaemia. Its availability led directly to
the DCCT and other trials that established the benefit of
keeping glucose close to normal. Yet, nearly 50 years later,
the evidence to support the use of SMBG in type 1 diabetes is
surprisingly limited. A fairly recent systematic review found
no overall improvement in blood glucose control or signifi-
cant reductions in hypoglycaemia in trials involving individ-
uals with type 1 diabetes [3]. This may reflect the lack of
interest in undertaking formal randomised controlled trials
(RCTs) in an area where the advantages of such technology
are thought to be obvious. Nevertheless, the failure of studies
to demonstrate major benefits of established technologies in
terms of blood glucose control or even hypoglycaemia in type
1 diabetes emphasises the methodological challenges in this
area of research. It also suggests the likely difficulty in

establishing the value of SMBG in individuals with type 2
diabetes, who are at less risk of hypoglycaemia comparedwith
those with type 1 diabetes [4] and where the link between a
knowledge of current blood glucose is less obviously connected
to changes in therapy.

To some extent this is confirmed by the publication in this
issue ofDiabetologia, of a recent trial of SMBG in individuals
with type 2 diabetes using basic insulin therapy, either basal
doses in combination with oral medication or twice daily pre-
mixed insulin preparations [5]. The trial was well designed. A
2 by 2 factorial design tested the effect of two interventions
over 6 months in 300 individuals in different sites: (1) a once
weekly SMBG profile vs no blood glucose monitoring and (2)
a 3-monthly HbA1c result available to the central laboratory
but revealed to only half of the study centres.

The primary outcome, HbA1c at 6 months, was no different
between the arms, with a modest fall in HbA1c from 7.3% to
7.0%. The authors conclude that neither the use of SMBG nor
the provision of HbA1c results to centres was conducive to
improving blood glucose control. However, they found that
evidence of poor glycaemic control in either arm (most par-
ticipants were measuring urinary glucose) generally led pro-
fessionals to intensify therapy.

The authors also imply that because rates of
hypoglycaemia were low in the trial, then providing blood
glucose strips to detect hypoglycaemia was also not of great
value. However, they stop short of recommending that SMBG
should be withheld from this group of patients.

As in all trials there were limitations, some of which were
acknowledged by the authors. Participants entered the study
with reasonably tight blood glucose control, so there was
limited scope for improvement. Patients who were frequently
monitoring blood glucose were excluded from the trial, mean-
ing that, in general, only those who did not find glucose
monitoring useful were included. The method of SMBG
amounted to an imposed 1-day-a-week profile, which may
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not have been the preferred way of monitoring for those
participating. Finally, the number of dropouts was fairly high,
amounting to just under 20% of those randomised.

What, then, are the clinical implications of this trial? By
design, RCTs compare data from all participants randomised
to different interventions and estimate the average effect of an
intervention comparedwith a control group. Such an approach
reduces bias, but although the average improvement in blood
glucose control may be modest and includes individuals
whose blood glucose control may improve by chance, it also
includes participants whose blood glucose control improves
markedly as a result of the intervention. Some individuals may
find SMBG highly motivating and as a result alter their
lifestyle which leads to improved glycaemic control (effects
that are hidden in the overall result).

Qualitative research has confirmed that SMBG can help
individuals with diabetes to confirm the relationship between
symptoms and blood glucose, remind them of the potential
seriousness of their condition, and motivate them to self-
manage their condition more effectively [6].

There is a concern that the data from the trial by Nauck et al
[5] will be used to justify withholding or limiting testing strips
from the minority who do find SMBG useful, particularly
when health services are under financial pressure. On the other
hand, the minimal impact of SMBG on HbA1c in this trial and
others [7, 8] also indicates that many of those with diabetes,
even when treated with insulin, derive little benefit from
SMBG in terms of either helping them to improve their blood
glucose control or reducing hypoglycaemia. Nauck and
colleagues hint (although do not state overtly) that such indi-
viduals might be advised not to monitor or could derive equal
benefit from monitoring urine glucose (which is much
cheaper). Indeed, SMBG may not only fail to help patients
manage their diabetes more effectively, but can also generate
adverse psychological effects [8].

There are a number of likely reasons as to why SMBG is
rarely incorporated into successful diabetes self-management.
Many patients make a note of themeasurements without really
understanding what they mean or how they should use the
information. They are often frustrated when healthcare pro-
fessionals take little interest in their diligence in recording
blood glucose values [6]. Professionals frequently fail to
explain how patients can use the results to identify glucose
patterns that would allow them to self-adjust their insulin dose
appropriately. However, perhaps the most important explana-
tion for the limited effectiveness of SMBG is that monitoring
is rarely integrated into a comprehensive and structured train-
ing programme in which these issues are expressly addressed.

Systematic reviews have confirmed the greater effective-
ness of glucose self-monitoring when provided as part of an
educational package, with overall improvements in HbA1c of
around 0.5%. In the current trial, it appears that SBMG was

not incorporated into a package of self-management, which
may explain in part the limited improvement [9].

The value of integrating self-monitoring within a care
package [10] has been also recognised in the UK by NICE,
which in recent guidance, advises the need to assess at least
annually the way in which self-monitoring is used, the use
made of the results and the impact on quality of life [11].

The study of Nauck and colleagues emphasises that many
years after the introduction of SMBGwe still don’t know how
to use the potential of glucose monitoring even for individuals
on insulin who stand to gain the most from knowing their
blood glucose level. Yet, rather than using these negative
results to justify limiting the availability of monitoring just
to save money, we owe it to patients to respond more
constructively.

It is the responsibility of diabetes specialists to ensure that
people with diabetes are equipped with the knowledge to use
self-monitoring more effectively. Front-line staff who interact
with patients at a primary care level also need to know how
self-monitoring fits within the overall care package. They
should have sufficient expertise to discuss this with and sup-
port patients within the framework of a structured approach to
the treatment of type 2 diabetes. This should include develop-
ing an individual approach to monitoring, encouraging those
who findmonitoring valuable inmanaging their condition, but
stopping it in those whose blood glucose control is not im-
proved or who experience deteriorating psychological out-
comes. For these patients, SMBG might be used to identify
hypoglycaemia in those at risk, with metabolic control mon-
itored in other ways, perhaps urine testing, for whoever this is
acceptable, together with regular measurement of HbA1c. The
fact that HbA1c provided no extra benefit in the participants
with generally well-controlled glucose in the current trial is, in
my view, not a reason to discard this measure of glycaemic
control. As with SMBG, HbA1c measurements were not inte-
grated into a structured approach to care and, unlike urine
testing, they can alert both patient and professional to an
increased risk of hypoglycaemia.

More research is needed to establish both how SMBG is
best integrated into self-management and whether the
approach and self-management behaviours of those who use
monitoring most effectively can be developed in others.

Finally, although it seems obvious that HbA1c testing
should be available for people with type 2 diabetes, we also
need to understand how professionals and patients can make
better use of these measurements.
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