Pediatric Health, Medicine and Therapeutics

Dove

ORIGINAL RESEARCH

Implementation of Electronic Medical Record
Template Improves Screening for Complications in
Children with Type | Diabetes Mellitus

Deepak Choudhary'
Brande Brown?

Nayaab Khawar?

Pramod Narula?

Levon Agdere?

'Department of Pediatrics Emergency

Medicine, University of Arkansas for
Medical Sciences, Arkansas Children’s

Hospital, Little Rock, AR 72202, USA;

2New York-Presbyterian Brooklyn
Methodist Hospital, Brooklyn, NY
11215, USA

Correspondence: Brande Brown
New York-Presbyterian Brooklyn
Methodist Hospital, 506 6éth Street,
Brooklyn, NY 11215, USA

Tel +1 718-780-5260

Email bmb9005@nyp.org

This article was published in the following Dove Press journal:
Pediatric Health, Medicine and Therapeutics

Objective: Health professionals and patients should follow comprehensive screening guide-
lines to recognize early signs of long-term complications for insulin-dependent type 1
diabetes mellitus (T1DM). The aim of this study is to demonstrate that utilization of
electronic medical record (EMR) templates for diabetes management improves adherence
to International Society for Pediatric and Adolescent Diabetes (ISPAD) screening guidelines.
Methods: All patients with TIDM who were seen in the outpatient pediatric endocrine
clinic (age 0-22 years old) at an urban community-based community hospital during the
2014 calendar year were enrolled in the study (n=49). A retrospective chart review was
performed and audited against ISPAD guidelines. An EMR template and order set was then
created based on ISPAD screening guidelines with the aim of improving compliance. The
templates were implemented in 2015 (initial phase) and 2016 (maintenance phase) and these
data were compared to baseline data. A chi-squared test was performed to analyze the
differences between the data using SAS version 9.4 (SAS Institute, Inc). A p-value less
than 0.05 was considered significant.

Results: Significant improvements (p< 0.05) in screening guideline adherence from baseline
to maintenance phase data were found for annual retinopathy (0% to 45%) and neuropathic
foot (0% to 64%) exams, screening for microalbuminuria (49% to 79%), celiac disease (6%
to 81%), lipids (63% to 86%), and basic metabolic panel (69% to 88%). Of note, thyroid
function testing was also increased, but was not statistically significant between the years.
Conclusion: The utilization of EMR templates and order sets for TIDM are valuable tools
to aid medical providers in adhering to ISPAD screening guideline.
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Introduction

The prevalence of TIDM among children and adolescence has increased 21.1% from
2001 (1.48 per 1000) to 2009 (1.93 per 1000), with the highest prevalence occurring in
Caucasians and the lowest in American Indians.! According to the Diabetes Control
and Complication trial, the reduction in HbA1C from 9.8% to 8.1% could reduce the
risk of complications including non-proliferative retinopathy by 63%, clinical neuro-
pathy by 60%, and microalbuminuria by 54%.> Microvascular and macrovascular
complications are also more likely to start sooner when HbA1C levels are higher
than target values.> Even with the potential reduction in complications, studies have
shown that the majority of children and adolescents with T1DM are not meeting target
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HbA1C recommendations as per the American Diabetes
Association guidelines. Among SEARCH for Diabetes in
Youth study participants, 95% reported having their blood
pressure checked at all or most visits, 88% had lipid levels
checked, 83% had kidney function tested, 68% received
HbAIC testing, and 66% received an eye examination.®” In
a children’s hospital in the New York only 35% of the
participants diagnosed with diabetes were referred for eye
exams.® In a study by Wood at al, adolescents and children
with type 1 diabetes were found to be mostly noncompliant
with the ADA guidelines.”

Follow-up appointment adherence is also an important
factor in achieving a target HbA1C and compliance with
screening.'® A study of over 1,000 children (0-17 years
old) with TIDM found that patients who missed two or
more appointments were three times more likely to have
had diabetic ketoacidosis (DKA) and HbAIC levels
greater than or equal to 8.5% as compared to those who
missed no appointments.'® A study by Stumetz et al
revealed that participants from rural environments were
less adherent to appointments and provider communication
than participants from urban environments.'' Ethnicity and
socioeconomic indicators also demonstrate a role in com-
pliance with screening, as one study showed the odds of
screening for diabetic retinopathy being lower in black
children and in those with poorer diabetes control.'?

Medical provider compliance in adhering to screening
guidelines is essential to reduce the acute and chronic
complications associated with TIDM. Before the imple-
mentation of this study, practitioners in our pediatric endo-
crine clinic did not follow a standardized protocol, with
screening per ISPAD guidelines reliant on clinician pre-
ference. The purpose of this study was to create and
implement an EMR template and order set for pediatric
patients with TIDM in order to increase compliance with
ISPAD complication screening guidelines.'?

Methods

All patients with TIDM who were seen in an urban com-
munity-based outpatient pediatric endocrine clinic during
the 2014 calendar year were enrolled in the study (n=49)
(Table 1). The baseline population consisted of 27 female
and 22 male participants. Patients of age from birth to 22
years of age were included in this study (Median age = 15
years, Average age = 14.06 years). The overall age distribu-
tion consisted of 43% of children birth to 12, 45% 13 to 17
year old, and 12% of those 18 to 21 years old.

To provide baseline data, diabetes screening compliance
during the clinic visits was audited against ISPAD screening
guidelines for these patients. An EMR template was then
created and implemented for the pediatric diabetic clinic
which included the date of diagnosis, insulin regimen,
HbAIC, blood glucose readings, recent illnesses, hypogly-
cemic episodes, social history, physical exam including
blood pressure, lipodystrophy, foot examination, dietary,
psychological assessment, and management plan. An order
set was also created to include thyroid function tests, celiac
panel, hemoglobin A1C, BMP (sodium, potassium, chloride,
bicarbonate, blood urea nitrogen, creatinine, glucose), lipid
profile and urine microalbumin. After implementation of the
EMR template and order set, 2015 data were collected for the
initial phase of the study (n = 46) and compared to baseline
data (n=49). Maintenance data were collected for the 2016
calendar year (n=43) and also compared to baseline data
(Figure 1). A chi-squared test was performed to analyze the
differences between the data using SAS version 9.4 (SAS
Institute, Inc). A p-value less than 0.05 was considered sig-
nificant. Of note, 6 patients were dropped from the study due
to either aging out of the pediatric clinic (>22 years old),
transferring care to a different endocrinology clinic location,
or were lost to follow up. This study was approved by the
New York Presbyterian Brooklyn Methodist Hospital
Institutional Review Board. A waiver of informed consent
was obtained, all patient data were maintained with confi-
dentiality and compliance with the Declaration of Helsinki.

Results

Results demonstrate that the use of an electronic medical
record template improved compliance with diabetes compli-
cation screening guidelines for multiple clinical measures
(Figure 1). Basic metabolic panel screening increased from
baseline to 2015 (89%, p= 0.024) and maintained signifi-
cance in 2016 (88%, p=0.042). Compliance for celiac screen-
ings increased from baseline to 2015 (61%, p=0.001) and
2016 (81%, p=0.001). Microalbuminuria screening compli-
ance also increased from baseline to 2015 (59%, p=0.023) as
well as 2016 (79%, p=0.009). Although annual retinopathy
examinations showed significant improvements from base-
line to 2015 and 2016, there was a slight decrease in screen-
ing compliance within those years (2015: 72%, p=0.001,
2016: 45%, p=0.001). This trend was also seen in neuro-
pathic foot examination screening (2015: 72%, p=0.001,
2016: 64%, p=0.001). Relative to 2014 baseline data
(63%), improvements in compliance with annual lipid
screening increased in 2015 (80%), but was not significant.
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Table | Study Population

2014 2014% 2015 2015% 2016 2016%

Gender

Male 27 55 26 57 24 56

Female 22 45 20 43 19 44

Total 49 100 46 100 43 100
Ethnicity and Race

Asian 2 4 2 4 2 5

African American 21 43 21 46 19 44

Hispanic 14 29 1l 24 1l 26

Caucasian 7 14 8 17 7 16

Other 4 8 3 7 3 7

Refused | 2 | 2 | 2

Total 49 100 46 100 43 100
Age (yrs)

Median 13.00 14.00 15.00

Average 13.24 13.33 14.06

SD 3.94 4.22 4.36

0-12 21 43 17 37 13 30

13-17 22 45 19 41 21 49

18-21 6 12 10 22 9 21

Total 49 100 46 100 43 100

The increase in lipid screening compliance was, however,
significant in 2016 (86%, p=0.017). Screenings for thyroid
function testing showed minor improvements in compliance;
however, the results were not statistically significant.

Discussion
This study demonstrates the use of a diabetes EMR tem-
plate and order set significantly improved compliance with
ISPAD complication screening guidelines in an urban out-
patient pediatric endocrinology clinic. Studies have also
shown that screening and follow up in children diagnosed
with TIDM leads to an improved clinical course.'*
Screening for microalbuminuria in diabetic patients
(indicative of an early and reversible stage of nephropathy)
allows for early detection and the early use of ACE inhibi-
tion therapy which can promote ideal glycemic levels
during the reversible period.'” Lipid screening may help
diagnose dyslipidemia, common in children with type 1
diabetes and often associated with cardiac risks such as
atherosclerosis.'® Early screening for retinopathy, after the
onset of puberty, may provide optimal preventative and
TIDM patients.'”
Furthermore, screening for thyroid autoantibodies and

management care for pediatric
TSH levels allows for detection of thyroid abnormalities.'®

According to Mahmud et al many patients with T1D and

celiac disease (CD) do not experience CD-related symp-
toms. Therefore, it is of great benefit to perform routine
celiac screenings as a means of early detection for CD.'*-*°
The importance of standardized screening early and fre-
quently in this population cannot be dismissed.

Recent studies demonstrate an increase in patient and
physician adherence to recommended TIDM screening
guidelines; however, increased efforts are required to
ensure thoroughness in their approach.®*' A limitation of
these previous approaches was the reliance on patients
with limited knowledge regarding medical terminology
and testing to self-report data on diabetes screening tests.®
Electronic medical records, however, may eliminate this
uncertainty and allow for more accurate reports.

This study has some limitations, such as, providing data
from a single institution and representation from a low sample
size. It is important to note, however, that the small cohort size
does not diminish the significance of the findings and transla-
tion within a larger cohort is expected. As such, future studies
should consider a larger sample size and a longitudinal study
design. Another limitation included a wide age range (0-22
years old) in the patients studied, which may cause an effect as
age has an important role in glycemic control and management
of diabetes. Studies have shown decreased glycemic control
and care coordination when transitioning from pediatric to
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Cumulative Assessment of Improvement in
Screening
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Figure | Cumulative assessment of improvement in screening.

adult care.'®*'*? Further studies should also target the older
pediatric populations who are transitioning from pediatric to
adult care to ensure full compliance in diabetes screening.

Building upon this, future studies could expand the use
of EMR templates in patients with type 2 diabetes as well
as those with other chronic disease processes. These stu-
dies would look at the effects in adherence to medical
guidelines, as well as the long-term implications of disease
complication detection and prevention.

Conclusion

The use of an EMR template and order set showed consistent
improvement in compliance with ISPAD diabetes complica-
tion screening guidelines including annual eye exams, annual
foot exams, basic metabolic panel screening, albumin/crea-
tinine ratio screening, and celiac screening in both the initial
and maintenance phases of the study. Also, in the mainte-
nance phase, improvements were seen in lipid screening.
This increasing result in maintenance phase data may be
attributed to longer provider exposure to routine screening
protocols through the template and order set, allowing for
stricter adherence. This is promising in that stricter adherence
to screening guidelines may lead to better detection of dis-
ease complications. Stricter adherence to guidelines at each
visit also provides clinicians indirect educational opportu-
nities, potentially making patients more aware of potential
complications should screening not occur.

Designing and creating specific templates for other
chronic conditions may aid physicians in improving the
process of care through improved screening and appropriate
intervention. Future aims could include the hybridization of
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smart technology and applications with current screening
guidelines. This approach could provide the patient with
the opportunity to increase engagement in and understanding
of their health care management. Further research is needed
to evaluate technology’s influence on patient compliance
with medical guidelines for other chronic conditions in the
pediatric population to ensure optimal medical care.
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