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any people with diabetes eventually require insulin therapy to maintain glycemic control because of progressive β-cell dysfunction. However,
health care providers and patients are often reluctant to initiate insulin therapy. Some reasons for this may include clinical inertia, personal preferences or inadequate resources.
This reluctance may reflect suboptimal quality of care and
can be modified.1 Other reasons, such as the risk of harms of
insulin therapy, may reflect rational treatment decisions for
individual patients. Studies of the rates and determinants of
the initiation of insulin therapy that can differentiate
between appropriate and inappropriate use are needed to
guide health policy and clinical practice.
In a study presented in this issue, Pérez and colleagues2
used linked prescription and claims databases to evaluate the
rates and predictors of initiation of insulin therapy. A large
cohort of elderly patients (≥ 66 years of age) who were new
users of biguanides or sulfonyureas was followed to initiation
of insulin therapy, loss of drug plan eligibility or death (median follow-up of 2.9 years). The rate of insulin initiation was
9.7 cases per 1000 patient-years. Care by an endocrinologist
was associated with an increased likelihood of initiating
insulin therapy, as was increased illness complexity (occurrence and frequency of hospital admission in the previous
year or receiving 16 or more medications), performing blood
glucose monitoring, and use of medications that adversely affect glucose metabolism (e.g., steroids).
These observations appear to have clinical face validity.
However, with the exception of subspecialty care, the adjusted
odds ratios for the predictors were less than 1.5, with the lower
bounds of the 99% confidence interval between 1.0–1.2. The
authors acknowledged that key clinical variables such as body
weight, laboratory data and clinical severity of illness were not
available. Thus, they could not distinguish between low rates
of β-cell failure and lack of aggressive treatment.
Pérez and colleagues suggest that the rate of insulin initiation will allow for comparisons in different populations.
Should administrators now consider clinical policies, such as
education or increased reliance on nonphysician professionals, to increase the rate of initiation of insulin therapy? How
should they interpret trends? We first need to consider both
the internal validity of this study, which used a process variable as the outcome, and address concerns that should frame
future studies.
Pharmacoepidemiologic studies should control for selection bias, exposure misclassification and outcome misclassification.3 In this study, although the outcome was narrowly defined, the definition of insulin initiation based on only
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More comprehensive measures of disease burden should
be used to determine whether low rates of insulin initiation reflect a lack of need or physicians’ inertia.
Unmeasured factors may influence associations between
clinical and system variables and insulin initiation.
Use of advanced statistical methods might help control for
biases in future studies.

1 prescription may have overstated the rate of consistent use.
However, the strength of the reported associations is subject
to uncontrolled confounding. For example, exposure misclassification can result from reliance on the number of oral
agents taken without knowledge of medication dosage and
adherence. Chronic comorbidities can modify associations
because they may represent relative contraindications to the
prescription of either oral agents or insulin because of altered
metabolism (e.g., hepatic or renal disease), appetite (e.g., gastrointestinal disorders), frailty or cognitive function.
Evaluation of potential biases from unmeasured variables
such as these will likely require more advanced methods.3
Propensity analyses can balance comparison groups by
matching patients based on demographics, comorbid illnesses, laboratory values and medications, which would allow different intensities of oral agents or insulin to be compared as if the treatment assignment had been randomized.4
Even so, confounding can occur because of other unmeasured
variables, such as social support or inability to follow medical
advice, which could be reasonable exclusion criteria yet could
lead to lower rates of insulin initiation.
Nonclinical confounding variables may also be relevant.
For example, some primary care physicians may not have adequate support staff. Thus, an alternative approach would be
to define an instrumental variable linked to the treatment but
not the outcome, such as the availability of endocrinologists
(i.e., patients with greater access to subspecialty care would
be more likely to receive insulin). Finally, analysis with techniques such as the Heckman model can control for selfselection biases, such as enrollment into managed care or feefor-service. However, this may not be of importance in universal health care systems.
Even if such analyses yielded similar results, thus increasing confidence in the estimates of insulin initiation by Pérez
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and colleagues, evaluation of additional outcomes will be essential to direct policy. First, appropriate levels of glycemic
control in elderly people must be defined. Although the 2003
Canadian Diabetes Association guidelines recommended tight
control in “most persons” with type 2 diabetes, published
guidelines in the United States have recommended individualization of targets based on life expectancy, comorbid conditions and shared decision-making.5
Second, appropriate clinical judgment may be a reasonable
explanation for the study findings. The risks of insulin use in
elderly patients are well known. In the United States, insulin
is the second most common drug associated with emergency
department visits and hospital admissions.6 In Canada, insulin
monotherapy and combined oral therapy have been reported
to be associated with automobile accidents.7 Third, intensive
treatment that relies on insulin may be associated with increased cardiovascular mortality.8,9 Thus, monitoring for excess mortality as well as episodes of hypoglycemia and other
potential adverse outcomes must accompany any evaluation
of glycemic control after insulin initiation. Fourth, longitudinal modelling of hemoglobin A1c in fixed cohorts can minimize biases inherent in estimating trends from cross-sectional
data.10 Finally, total costs should be evaluated, but only in the
context of overall health outcomes.
How, then, should we interpret the findings of the current
study? The results provide a signal, albeit of uncertain strength,
that there could be underuse of insulin among elderly patients.
However, the initial recommended course of action should not
be aggressive use of insulin to control glycemia, but rather an
attempt to identify cohorts for whom failure of insulin therapy
would be an obvious quality issue, such as those with higher
hemoglobin A1c levels or hospital admissions for inadequate
glycemic control.11 Well-conducted analyses of data sets
enriched with the clinical variables previously described may
enable simultaneous evaluation of quality, safety, outcomes
and costs in multiple cohorts of elderly peoples.11 The current
study is a step in that direction, but much distance must be travelled before we can state that pharmacoepidemiologic research
has kept its promise to provide policy-makers with comprehensive information to understand both the benefits and risks of
insulin therapy in elderly patients.
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