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The Canadian Diabetes Association’s 2003 clinical
practice guidelines for diabetes mellitus were pub-
lished in mid-December 2003.1 These guidelines

retain the fasting plasma glucose test for the diagnosis of
diabetes, and the criterion for diagnosis (fasting plasma glu-
cose level of 7.0 mmol/L or more) remains unchanged.
However, the guidelines now include a new recommenda-
tion: that anyone with a risk factor for diabetes and a fast-
ing plasma glucose level between 5.7 and 6.9 mmol/L
should be considered for an oral glucose tolerance test
(OGTT).1 The previous version of the guidelines,2 pub-
lished in 1998, lacked management guidelines for the diag-
nostic category of impaired fasting glucose (fasting plasma
glucose level of 6.1 to 6.9 mmol/L). The move to recom-
mend more OGTTs responds to consistent reporting of a
significant number of people with fasting plasma glucose
values below the diagnostic threshold for diabetes but with
postload glucose values exceeding the diagnostic cut-off of
11.1 mmol/L. If the new recommendation is followed, the
prevalence of diagnosed diabetes should increase, and the
significant number of undiagnosed cases should be corre-
spondingly reduced.3,4

There is a presumption that diagnosis earlier in the
natural history of the disease would be beneficial for long-
term outcome, but the new recommendation is still based
on relatively weak evidence (grade D, consensus).1 Al-
though there may be some benefit to earlier diagnosis,
this new recommendation will influence both clinical
practice and laboratory services and has the potential to
ignite a new round of debate among Canadian physicians
on the merits of improving the recognition and diagnosis
of diabetes.5-7

Strong evidence exists that interventions can reduce the
progression of impaired glucose tolerance to diabetes mel-
litus over time,8,9 and this evidence has also driven the rec-
ommendation to promote formal glucose tolerance testing
over a wider range of fasting plasma glucose levels than im-
paired fasting glucose alone.1 It should be recognized, how-
ever, that the cited intervention trials examined people with
impaired glucose tolerance precisely because this group is
known to have a high event rate. Impaired glucose toler-
ance is a phase in the natural history between “at risk” and
the development of diabetes. It is reasonable to assume that
“at-risk” patients with normal glucose tolerance or im-

paired fasting glucose would benefit from lifestyle interven-
tions, and the need for definitive determination of impaired
glucose tolerance is moot.

The recommendation to use a 2-hour OGTT for pa-
tients with fasting plasma glucose levels between 5.7 and
6.9 mmol/L restores an imprecise and labour-intensive
tool to avoid underdiagnosis of diabetes and impaired glu-
cose tolerance.10,11 The OGTT may be familiar to physi-
cians, and it is a more sensitive test for diabetes than the
fasting plasma glucose test in older and less obese pa-
tients;12,13 however, it has poor reproducibility (results are
reproducible for less than 60% of patients14,15). Recent re-
ports have argued that testing of hemoglobin A1C levels
could be used diagnostically with greater precision, sensi-
tivity and convenience to patients,16 although the evidence
required for a clinical practice guideline recommendation
is still lacking.1

Complete adherence to the new guidelines would have
a large impact on laboratory services that, in the absence
of additional financial resources, could be detrimental to
health service delivery. We gathered data on fasting
plasma glucose tests for different patients (repeat tests
excluded) from the main laboratory service provider in
the Calgary region (Calgary Laboratory Services) for the
period Sept. 1 to Nov. 30, 2003. The distribution of the
57 357 fasting plasma glucose values obtained in the Cal-
gary Health Region for this 3-month period shows that
for 8469 (14.8%) of all patients tested the glucose level
was between 5.7 and 6.9 mmol/L (Fig. 1). The large per-
centage of test results within this range is anticipated
from, and is in accordance with, the reference range for
fasting plasma glucose (14.9% of the reference distribu-
tion lies in this range; Fig. 1). Some of the fasting plasma
glucose tests in Calgary may have been performed in
people with established diabetes (i.e., not for diagnostic
purposes), but we believe that such testing is performed
relatively infrequently, unless the patient’s lipid profile is
also being checked.

If all of the fasting plasma glucose tests were intended
for diagnosis and all patients had fasting plasma glucose
checked because they were at risk of diabetes, we could
anticipate an additional 2823 OGTTs per month (i.e.,
8469/3), 19 times the current volume of 150 tests per
month (which excludes testing in pregnant women). Age of
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40 years or more is a risk factor, and we found that 94.7%
of the 8469 subjects with fasting plasma glucose values of
5.7 to 6.9 mmol/L would be considered for an OGTT on
the basis of age alone. If we make a very conservative esti-
mate that half of these patients (4234 over 3 months or
1411 per month) had unknown diabetic status and another
risk factor for the condition, there would still be a substan-
tial increase in the demand for the OGTT.

The OGTT is cumbersome and time-consuming for
both the patient and the laboratory service. The procedure
includes pretest instructions to patients by telephone when
they reserve a testing time, additional instructions given
with the glucose drink as the test is initiated and a phle-
botomy 2 hours after the drink (estimated total time 25
minutes of labour per patient and approximately 2.5 hours
of time when the patient is hosted in the waiting room of
the clinic). At this time, with existing resources, it is un-
likely that the laboratory service in Calgary has sufficient
capacity to accommodate an additional 1400 to 2800 pa-
tients per month for this type of testing, a situation that we
believe would be reflected nationally.

Integration of these new guidelines into practice may
already be under way, and clinical laboratories across
Canada will require more resources to support even par-
tial implementation of the guideline.18 Does the OGTT
really provide sufficient clinical value for these resources?
In its recommendations, the Canadian Diabetes Associa-
tion1 recognizes that no single laboratory test has been
shown to be adequate for routine diagnostic use; in our

view the OGTT in particular is poorly reproducible and
cumbersome and its cost-effectiveness questionable. Fur-
ther research might allow the development of tools for
stratifying the risk of diabetes according to several vari-
ables (e.g., age, family history, waist measurement, hemo-
globin A1c level, fasting plasma glucose level), just as other
scoring systems are used to determine cardiovascular
risk.1,19,20 Such scoring of risk factors might help to guide
interventions that have already been proven to prevent di-
abetes.21-23 However, in the absence of an established tool
to diagnose early diabetes, clinicians could identify known
risk factors in their patients (e.g., obesity, sedentary
lifestyle, family history of diabetes) and could empirically
counsel patients regarding lifestyle changes to modify
these risk factors. Such measures can be undertaken even
in the absence of biochemical markers of dysglycemia.
We believe that devoting resources to programs that can
help patients to modify their risks for diabetes is prefer-
able to performing more OGTTs of dubious specificity,
according to a recommendation that is based on inade-
quate evidence and consensus opinion.
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Fig. 1: Frequency distribution of fasting plasma glucose values in the Calgary Health Region. The
solid line represents the results of community-based testing for any reason from Sept. 1 to Nov. 30,
2003 (57 357 tests; repeat test results per patient omitted). The broken line represents the frequency
distribution of a reference range for fasting plasma glucose (derived by reverse natural logarithm
transformation of a distribution with the World Health Organization 97.5% upper limit of 6.1
mmol/L and a recent estimate of the standard deviation of this distribution in a Scandinavian refer-
ence population17). For both curves, relative frequency is plotted for intervals of 0.1 mmol/L glucose.
OGTT = oral glucose tolerance test
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Canada’s programs to prevent mental health problems
in children: the research–practice gap 

John D. McLennan, Harriet L. MacMillan, Ellen Jamieson

The increased number of prevention activities di-
rected at reducing child mental health problems in
Canada is welcome. However, practitioners and

policy-makers should reflect on 2 questions that were
posed 20 years ago by Michael Rutter: “How much do we
really know about prevention in the field of psychosocial
disorders of childhood?” and “Is it necessarily the helpful
enterprise that it is usually portrayed to be?”1

In this commentary we highlight examples of the mis-
match between what is known and what is practised in the
prevention of child mental health problems in Canada,
identify some of the underlying factors that may contribute
to the gap between research and practice, and make recom-
mendations for strengthening the link between research
and practice.

A number of preventive interventions have been shown
in replicated randomized controlled trials (RCTs) to be ef-

fective in reducing child psychosocial problems. We briefly
outline 3 exemplary prevention programs in the US and
contrast these with a set of programs used in Canada.

The Nurse–Family Partnership. This is one of the most
rigorously evaluated early-years interventions. It is an inten-
sive US program of pre- and postnatal home visits by nurses
to at-risk, first-time mothers. In 3 different RCTs the pro-
gram has demonstrated multiple positive maternal and child
outcomes in the short and long term. These include reduc-
tions in child abuse and neglect, in antisocial behaviour in
youth and in behavioural problems related to the use of drugs
and alcohol among adolescents.2-4 An equivalent program has
not been implemented in Canada. A number of Canadian
programs use the Healthy Families America model, in which
home visitation is provided by trained lay staff. The home vis-
itation component of the Healthy Babies, Healthy ChildrenD
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