
The recommendation by the Canadian Diabetes As-
sociation to screen all asymptomatic Canadians
over 45 years of age for diabetes mellitus has gen-

erated controversy.1–3 This recommendation arose from an
evidence-based approach to formulate clinical practice
guidelines and was accorded the qualifier “grade D” on the
basis of “expert consensus.” Kenneth Marshall2 argued that
there is no evidence that such screening will decrease mor-
bidity and mortality; Hertzel Gerstein and Sara Meltzer3

disagreed. One issue underlying the controversy is that
Marshall implicitly requires that a direct randomized trial
be done, while Gerstein and Meltzer are willing to accept
evidence from indirect clinical trials. How do these trials
differ? Why is the distinction important? And should (and
can) a direct randomized trial be conducted before
accepting this recommendation?

Screening tests are not only diagnostic; they can also be
viewed as interventions and must therefore satisfy 3 evalua-
tive hurdles before they are accepted. They must be effica-
cious (i.e., they must result in clinically important health
gains for those being tested), their benefit must exceed the
negative effects of testing, and the net benefit (total benefit
less total harm) must justify the economic costs of testing
and treatment. Efficacy, the foremost hurdle, can be as-

sessed in observational studies or in randomized trials. The
latter are preferred because they provide better control on
inherent biases in observational studies of screening tests
that lead to inflated estimates of efficacy.

Randomized trials of screening can be either direct or
indirect in design (Fig. 1). In a direct trial individuals are
randomized to be screened or not; those who screen posi-
tive are treated, those who screen negative are not treated,
and all 3 groups are followed for the outcome of interest.
For example, several direct randomized trials have found
that regular fecal occult-blood tests reduced colon cancer
mortality,4 and direct randomized trials of mammography
screening for women 50–69 years of age reported a reduc-
tion in breast cancer mortality.5

In contrast, in an indirect trial a population is screened,
and those who test positive are randomized to be treated or
not. The efficacy of measuring low-density lipoprotein
cholesterol levels on the primary prevention of atheroscle-
rotic complications in high-risk individuals,6 of measuring
bone mineral density by dual-energy x-ray absorptiometry
on preventing fractures in post-menopausal women,7 and of
measuring blood pressure in asymptomatic adults on pre-
venting strokes8 was established in indirect trials. For exam-
ple, among individuals found to have elevated low-density
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Fig. 1: Methodology for conducting direct and indirect randomized trials.

lipoprotein cholesterol levels through screening, those who
were then randomized to a pravastatin group were signifi-
cantly less likely to die of cardiovascular disease than those
randomized to placebo.6

In schemes to formulate evidence-based clinical practice
guidelines, the strength of the recommendations support-
ing screening tests varies according to the direct or indirect
nature of the evidence. Thus, strong qualifiers such as
“level 1 evidence” and “grade A recommendation” tend to
be reserved for direct trial evidence,9 whereas results of in-
direct trials usually engender weaker terms such as “expert
consensus” and “grade D recommendation.”1 Stronger rec-
ommendations can be made on the basis of direct trial evi-
dence because exposure to the screening test itself is the
only difference between the 2 randomized groups. Thus,
we can be more confident that differences in outcomes —
both good and bad — are explained by the act of screening.
This is especially valuable if the screening test has the po-
tential to cause the same outcome it prevents (e.g., concern,
since refuted, that irradiation during mammography causes
breast cancer). In addition, because direct trials include an
untested randomized control group, the risk of serious neg-
ative effects associated with the screening test and its se-
quelae (e.g., colon perforation in patients who undergo
colonoscopy after a positive fecal occult-blood test) can be
more readily assessed. A more conservative endorsement of
a screening test in the absence of direct trial evidence is
therefore often justified.

However, there are instances where indirect trials can

demonstrate that a screening test is efficacious, and in some
cases, that a subsequent direct trial is unnecessary. If the in-
direct trial uses the same screening test in similar popula-
tions and at similar points in the disease as would be used in
the direct trial, if it is unlikely that the test and its sequelae
will cause the outcome it is expected to prevent, and if
there is consensus that the clinical importance of the out-
comes that were prevented exceed the screening test’s
harm, then a direct trial becomes a difficult, if not unethi-
cal, proposition. This is because the direct trial randomizes
people who are at risk to a “no screening” group; these in-
dividuals are therefore deprived of the therapy proven in
the indirect trial to prevent a clinically important outcome.
It is for this reason that it is unlikely direct trials of serum
lipid or blood pressure measurements in asymptomatic
middle-aged and older persons or of dual-energy x-ray ab-
sorptiometry scanning in asymptomatic post-menopausal
women will ever be done.

This is precisely the situation when considering diabetes
testing in people 45 years of age and older, irrespective of
other risk factors for diabetes or its complications. Indirect
randomized trials in those with type 2 diabetes have identi-
fied treatments that prevent the progression of retinopathy,
neuropathy and incipient nephropathy.10–13 Another indirect
randomized trial14 found that lowering diastolic blood pres-
sure in people with diabetes to levels that would otherwise
not define hypertension (i.e., < 90 mm Hg) reduced major
cardiovascular events. Moreover, the findings of at least 1 of
these indirect trials10 are likely to be applicable to those with
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type 2 diabetes who will be identified and treated earlier
than usual if the Canadian Diabetes Association’s testing
recommendations are followed. When it is noted that 5% of
people between 45 and 54 years of age have unrecognized
diabetes15 and up to one-third of those people already have
microvascular complications that would respond to im-
proved glycemic control,11 testing for type 2 diabetes after
the age of 45 becomes reasonable. This does not mean that
the negative consequences and economic costs associated
with doing so are trivial; Marshall’s concerns about these is-
sues are significant.2 However, the clinical impact and eco-
nomic savings from preventing more advanced microvascu-
lar complications16 have made many doubt that the negative
effects of testing exceed these benefits.

In the future evidence-based recommendations for clinical
practice guidelines on the use of screening tests may incorpo-
rate qualifiers to indicate whether the recommendation is
supported by indirect or direct randomized trials. In the
meantime, the recommendation of the Canadian Diabetes
Association to test asymptomatic people for diabetes begin-
ning at 45 years of age, although one that remains qualified
by “grade D, expert consensus” because it is based on indirect
trials, is justified. I doubt that direct randomized trials of
screening for diabetes will be conducted in this and other
high-risk groups. We will therefore have to rely on data from
indirect trials and make the best clinical judgements we can.
To the extent that practitioners and patients need not concur
with experts, each can, and should, decide for themselves
about whether to be tested. Whatever the decision, it is im-
portant that both the proven benefits of such testing, identi-
fied in indirect randomized trials, as well as the potential neg-
ative effects be weighed.
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