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Definition of Terms

* Hemoglobin A1c, often abbreviated as HbA1c

Telehealth, also known as Telemonitoring

Remote patient monitoring, often abbreviated as RPM

Diabetic ketoacidosis, often abbreviated as DKA

REDCap, secure web application for data collection
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Problem

o Incidence of type 1 and type 2 diabetes in pediatric patients
both in the U.S. and worldwide, is on the rise'-3

o Financial burden, also increasing*

« 2012, total cost of diagnosed diabetes in U.S. $245 billion; 43% spent on
inpatient care due to poorly controlled diabetes’

« Multicenter cohort analysis (42 children’s hospitals): over a 5 year follow up
period, >1 in 4 children admitted in DKA experience >1 additional DKA
admission within the next 365 days*

o Among youth with diabetes, death more likely to occur due to
an acute complication (DKA, hypoglycemia)?

) J

University of Mississippi Medical Center

Problem

o From November 2014-November 2015
» 195 hospital encounters included the ICD-10 code for DKA
(including ER visits and admissions)
* 141 resulting in hospital admissions
-approximately 40% were repeat admissions®

o Per national and international standards of care, UMMC
pediatric endocrinology follows up with patients every 3
months’; in some cases, further intervention may be
needed
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Description of Telehealth RPM Initiative

o UMMC telehealth partnered with division of pediatric
endocrinology in 2015
o Service is reimbursable (Senate Bill 2646)
o Process:
place consult, approve insurance, obtain consents
kit shipped to home
telehealth RNs remotely monitor via real-time glucose readings
protocol

o Goal: prevent unnecessary hospital encounters and allow
the provider to make insulin adjustments between visits
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Description of Telehealth RPM Initiative
RPM Kit
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Description of Telehealth RPM Initiative

Patient view

Good Aftermnoon, Rapchic Frastts

I

My noxt Health Session
is not yet schaduled.

View Ny Upcoming Heslth Sessione

Browes the Lsmry >

hool of Nureng
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Project Purpose

The purpose of this scholarly project was to determine the effect of
the telehealth RPM system initiative on HbA1c and diabetes-related

ER visits and hospital admissions in the pediatric diabetes population
at UMMC.
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Review of Literature

Initial review of literature indicated that the use of telehealth technology in pediatric
patients with poorly controlled diabetes is promising.

Meta-analysis: children and adolescents experienced more substantial reduction in
HbA1c, compared to non-users of telehealth?®

RCT in Scotland utilizing telehealth found improvement in glucose monitoring
frequency, but no change in HbA1c'®

Cochrane Review: telehealth intervention decreased HbA1c, but did not include
patients with type 2 diabetes, did not measure other outcomes (i.e. hospital encounter
frequency)'

Telehealth systematic review: 2 out of 6 studies, through meta-analysis, revealed a
statistically significant decrease in hospital admissions due to telehealth intervention;
third study found telehealth intervention to be clinically effective in reducing hospital
encounters in pediatric patients with diabetes!2.13.14
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Methodology
o Settings and participants
» Qutpatient setting-pediatric endocrinology
* Identified participants via RPM enrollment logs, using
EPIC to determine eligibility for chart review
*» 0-18 years with type 1 or 2 diabetes
* Exclusions: enrollment <30 days, co-morbid condition of
pregnancy
* IRB approval 2/19/2019
( ) UMMC
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Methodology

o Data collection

* Retrospective chart review of patients enrolled between
November 2015 and September 2017 (N=89)

* 12 months prior to enrollment, and up to 12 months after
enrollment (at intervals of enrollment duration of 3, 6, 9,
and 12 months)

* Pre and post enrollment data: HbA1c, ER visits, hospital
admissions

* PHI: name, DOB, enrollment and discharge date-stored in
REDCap
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Methodology

o Data analysis

« Using SPSS version 25, conducted paired t-test to
determine if there was a statistically significant mean
difference (using a level of significance of <0.05) between
standard care and RPM on the outcomes of HbA1c, ER
visits, and hospital admissions
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Findings

Number
Patient Demographics
grap (n=89)
Male participants 38
Female participants 51

Mean age (years)

15.7 (5.4-18 years)

Participants with type 1

enrollment (days)

diabetes &
Participants with type 2 14
diabetes
Mean duration of diabetes
6.32
(years)
Mean duration of RPM 309.8
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Findings
HbA1c Levels Before and After RPM
12.75%
12.00%
11.25%
b I I I
9.75%
3 months, N=18, 6 months, N=16, 9 months, N=12, 12 months, N=43,
p=0.146 p=0.743 p=0.142 p=0.007
Pre-RPM 11.50% 11.33% 12.32% 12.11%
M Post-RPM 11.08% 11.44% 11.26% 11.04%
( ) IMMC
University of Mississippi Medical Cenrer Sthock ol Moning
14

1/31/2020



Findings

ER Visits Before and After RPM
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3 months, N=18, 6 months, N=16, 9 months, N=12, 12 months, N=43,
p=0.037 p=0.388 p=0.054 p=0.822
Pre-RPM 13 8 10 10
M Post-RPM 3 4 5
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Findings

Hospital Admissions Before and After

35.
30.
25.
20.
15.

10.

o I

3 months, N=18, p=0.138 | 6 months, N=16, p=0.005 ' 9 months, N=12, p=0.021

RPM

12 months, N=43,

p=0.819
Pre-RPM 16 29 12 27
B POSt-RPM 10 9 3 25
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Findings

Outcome { Pre-RPM Post-RPM P-Value
HbA1c
3 months| 11.50% 11.08% 0.146
6 months| 11.33% 11.44% 0.743
9 months| 12.32% 11.26% 0.142
12 months 12.11% 11.04% 0.007*
ER Visits
3 months| 13 3 0.037*
6 months| 8 4 0.388
9 months 10 5 0.054
12 months| 10 11 0.822
Hospital Admissions
3 months| 16 10 0.138
6 months| 29 9 0.005*
9 months| 12 3 0.021*
12 months 27 25 0.819

*denotes statistically significant
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Findings: HbA1c

» Decrease in HbA1c, statistically significant

- Enrolled up to 12 months, t(42)=2.842, p=0.007, M=1.069

« Decrease in HbA1c, although not statistically significant

- Enrolled up to 3 months, t(17)=1.522, p=0.146, M=0.422
- Enrolled up to 9 months, t(11)=1.583, p=0.142, M=1.060**

« Increase in HbA1c, although not statistically significant

- Enrolled up to 6 months, t(15)=-0.334, p=0.743, M=0.120***
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Findings: ER Visits

« Statistically significant decrease in ER visits
- Enrolled up to 3 months, t(17)=2.263, p=0.037, M=0.556

» Decrease in ER visits, although not statistically significant
- Enrolled up to 6 months, t(15)=0.889, p=0.388, M=0.250
- Enrolled up to 9 months, t(11)=2.159, p=0.054, M=0.417

 Increase in ER visits, not statistically significant
- Enrolled up to 12 months, t(42)=-0.227, p=0.822, M=0.023

O e

University of Mississippi Medical Cenrer

19

Findings: Hospital Admissions

« Statistically significant decrease in hospital admissions
- Enrolled up to 6 months, t(15)=3.273, p=0.005, M=1.25
- Enrolled up to 9 months, t(11)=2.691, p=0.021, M=0.750

» Decrease in hospital admissions, although not statistically
significant
- Enrolled up to 3 months, t(17)=1.558, p=0.138, M=0.333
- Enrolled up to 12 months, t(42)=0.230, p=0.819, M=0.047**
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Discussion
o Consistent with previous studies utilizing a telehealth
intervention, this study, in general, showed a decrease in
HbA1c levels, ER visits and hospital admissions post-RPM
enrollment
* Increased contact with RPM staff, education modules, insulin
adjustments
* Avoid potential hospital encounters by acting on real-time glucose
readings
( ) UMMC
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Discussion
o Limitations
» Cohort accounts for small portion of clinic population
(89 of approximately 900)
» Participants use of other ERs not reflected in data
collection or analysis
e Possible confounding factors
- Connectivity issues
- Manual entry of glucose levels
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Conclusions

o The results of the data analysis demonstrate the possible
effectiveness of RPM as a tool for improving outcomes in
pediatric patients with type 1 or type 2 diabetes,
especially at certain time intervals

o With insurance coverage of RPM service, may benefit by
increasing access to care

o Recommendations for future research
« Larger power/duration of study methodology
« Use of CGM in place of finger sticks
« Incorporate behavioral/psychological aspect to the intervention

(J‘ IMC

University of Mississippi Medical Center
== ZEY
23

1 ?
Questions:
\i(

University of Mississippi Medical Cenrer (J
_____________________________________________________________________ =
24

1/31/2020

12



1. Centers for Disease Control and Prevention [CDC]. (2014). National diabetes statistics report: Estimates of diabetes and its burden on the
United States. Retrieved from http://www.cdc.gov/diabetes/data/statistics/2014statisticsreport.html
2. Maahs, D. West, N., Lawrence, J., Mayer-Davis, E. (2010). Chapter 1: Epidemiology of type 1 diabetes. Endocrinology and Metabolism
Clinics of North America, 39(3), 481-497.
3. Alberti, G., Zimmer, P., Shaw, J., Bloomgarden, Z., Kaufman, F., & Slink, M. (2004). Type 2 diabetes in the young: The evolving
epidemic. Diabetes Care, 27(7), 1798-1811.
4. Malik, F., Hall, M., Mangione-Smith, R., Keren, R., Mahant, S., Shah, S.,... Tieder, J. (2016). Patient characteristics associated with
differences in admission frequency for diabetic ketoacidosis in United States children’s hospitals. Journal of Pediatrics, 171, 104-110.
5. Saydah S., Geiss L., & Gregg E. (2012). Diabetes death rates among youths aged < 19 years- United States, 1968-2009. Centers for
Disease Control and Prevention, Morbidity and Mortality Weekly Report, 61(43), 869-872.
6. University of Mississippi Medical center. (2019). Excel patient list for e13.1. [EPIC data file].
7. American Diabetes Association. (2016). Standards of medical care in diabetes: Children and adolescents. Diabetes Care, 39(1), 86-
89.
( ) UMMC
University of Mississippi Medical Cenrer Schect ol Moring
L= T -

25

References

References
8. Born M., Otaghi M., & Kazeombeigi, S. (2017). The impact of Orem’s Self-care model on the quality of life in patients with type Il
diabetes. Biomedical Pharmacology Journal, 10(1), 213-220.
9. Su, D., Zhou, J., Kelley, M., Michaud, T., Siahpush, M., Kim, J.,... Pagan, J. (2016). Does telemedicine improve treatment outcomes for
diabetes? A meta-analysis of results from 55 randomized controlled trials. Diabetes Research and Clinical Practice, 116, 136-148.
10. Franklin, V., Waller, A., Cagliari, C., & Greene, SA. (2006). Randomized controlled trial of ‘Sweet Talk’, a text-messaging system to
support young people with diabetes. Diabetic Medicine, 12(23), 1332-1338.
11. Herbert L., Owen V., Pascarella L., & Streisand R. (2013). Text message interventions for children and adolescents with type 1 diabetes:
A systematic review. Diabetes Technology and Therapeutics Journal, 15(5), 362-370.
12. Beck, J., Logan, K., Hamm, R., Sproat, S., Musser, K., Everhart, P.,... Copeland, K. (2004). Reimbursement for pediatric diabetes
intensive case management: A model for chronic diseases? Journal of Pediatrics, 113(1), 47-50.
13. Izquierdo, R., Morin, P., Bratt, K., Moreau, Z., Meyer, S., Ploutz-Snyder, R.,... Weinstock, R. (2009). School-centered telemedicine for
children with type 1 diabetes. Journal of Pediatrics, 155(3), 374-379.
14. Franklin, B., Crisler, S., Shappley, R., Armour, M., McCommon, D., & Ferry, R. (2014). Real-time support of pediatric diabetes
self-care by a transport team. Diabetes Care, 37(1), 81-87.
( ) UMMC
University of Mississippi Medical Cenrer Stheciof Noning
== S -

26

1/31/2020

13


http://www.cdc.gov/diabetes/data/statistics/2014statisticsreport.html

