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The beneﬁt of structured diabetes education programs has been conﬁrmed in
systematic review (1) and meta-analysis
(2). Although the explicit changes in
glycemic control after structured education have been well established, limited
evidence (3) has demonstrated the effect of structured education on diabetesrelated complications. Recent studies
(4,5) underwent an investigation of the
effects on glycemic control and incidence of cardiovascular complication
in a structured diabetes education program, Patient Empowerment Programme
(PEP), versus the usual clinical practice
in a Hong Kong primary care setting. Detailed description of PEP setting and
mode of education delivery have been
reported previously (4,5). However,
whether the structured education
would be associated with a lower risk
of diabetic retinopathy, nephropathy,
neuropathy, and composite microvascular complication events remains
questionable. The aim of this populationbased, propensity score–matched cohort study was to evaluate the inﬂuence
of PEP implemented in primary care as
compared with the alternative usual clinical practice.
This study included 13,280 patients
with type 2 diabetes mellitus (T2DM)
who attended at least one session of
PEP from 1 March 2010 to 30 June
2012 and had no prior diagnosis of

microvascular complication before the
baseline date. Each patient was observed from baseline date to whichever
following event came ﬁrst until 31 December 2013dthe date of an incidence
of a microvascular event, date of death,
or last follow-up as censoring. To assess
the net effect of PEP, an equal number
of 13,280 T2DM patients who had not
ever participated in PEP on or before 31
December 2013 were matched to PEP
subjects on propensity score matching.
Four events were outcomes of interest:
1) ﬁrst microvascular event with one of
the following diagnoses, retinopathy,
nephropathy, or neuropathy; 2) retinopathy; 3) nephropathy; and 4) neuropathy. Incidence of microvascular events
was identiﬁed by the ICPC-2 and ICD-9CM diagnosis coding systems.
In intention-to-treat analysis, multivariable Cox proportional hazards regression was performed to estimate
the effect of PEP on the dependent variable of ﬁrst microvascular event, accounting for all baseline characteristics
of patients. Per-protocol analysis was
performed using PEP participants who
had completed the program and the
propensity-matched non-PEP participants.
For each model, survival curves were estimated by Kaplan-Meier method.
Kaplan-Meier survival curves are
shown in Fig. 1. As observed, PEP participants generally suffered from fewer

cases of composite microvascular disease and diabetic nephropathy. In
intention-to-treat analysis, PEP participants
were associated with a lower incidence of
ﬁrst microvascular event (HR 0.85, 95% CI
0.78–0.94, P 5 0.001) and nephropathy
(HR 0.71, 95% CI 0.62–0.80, P , 0.001)
than non-PEP participants, after adjusting
for confounding variables. Similar ﬁndings
were obtained for those PEP participants
with the completion of the program in perprotocol analysis.
Enrollment in PEP that enhances both
knowledge and self-care of diabetes was
associated with decreased microvascular complication events. Program completion was related to the reduction in
microvascular complication events,
mainly driven by diabetic nephropathy.
Findings of this propensity-matched cohort study add to the growing body of
literature supporting structured diabetes education as one of the essential
and effective components in multifactorial intervention for T2DM in primary
care setting.
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Figure 1—Kaplan-Meier survival curves of the composite microvascular complication, retinopathy, nephropathy, and neuropathy. Log-rank test
compared the difference between PEP and non-PEP groups.
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