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Objective
The study goal was to develop an efficient surveillance approach
for childhood diabetes across two large Southeastern US public
academic health care systems, using electronic health record (EHR)
data.
Introduction
Traditional surveillance methods, such as registries that require
manual validation of every diabetes case or questionnaires, are
resource intensive and associated with considerable delay in reporting
results. An EHR-based surveillance system may be more efficient for
sustained monitoring of the incidence and prevalence of childhood
diabetes, so as to inform health care needs for this growing population.

Table 1. The Performance of the Stepwise Surveillance Approach

*Other diabetes cases included diabetes cases that were neither type 1 nor type
2.

Methods
The study population at the Medical University of South Carolina
(MUSC) included all children <20 years of age as of December
31, 2012 who were seen by a health care provider for any reason
between July 1, 2012 and December 31, 2012. At the University of
North Carolina Health Care System (UNC-HCS), we included all
children <20 years of age as of December 31, 2011 who were seen
by a health care provider for any reason in 2011. EHR data included
demographics, billing codes, outpatient medications prescription
lists, laboratory test results and patient problem lists. Presumptive
diabetes cases were identified as those having ≥1 of the following 5
indicators in the past 3.5 years, including elevated HbA1c, elevated
blood glucose, diabetes related billing codes, diabetes related patient
problem lists or outpatient medications. EHRs of the presumptive
cases were manually reviewed, and true diabetes status and diabetes
type were determined by the presence of a diabetes diagnosis in the
EHRs written by health care providers. Algorithms for identifying
diabetes cases overall and classifying type were either pre-specified or
derived from classification and regression tree analysis. Surveillance
approach was developed based on the best algorithms identified.
Results
We used pre-specified algorithms derived from billing codes only
and targeted manual EHRs review to develop a stepwise surveillance
approach (Figure 1A and 1B). The sensitivity and positive predictive
value for this surveillance approach in both health care systems
were generally ≥90% for ascertaining diabetes cases overall, and
classifying cases with type 1 or type 2 diabetes (Table 1). This
stepwise surveillance approach resulted in a >70% reduction in the
number of cases requiring manual validation compared to traditional
surveillance methods.
Conclusions
EHR data may be used to establish an efficient and accurate
approach for large scale surveillance for childhood diabetes, although
some manual effort is still needed.
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