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Overview

Proof-of-concept pilot study

| evaluate the feasibility of improving
are for adult diabetes patients in an urban safety net
Ing by providing between-visit appointment
inders and chronic disease support through cell
Jne text messaging

= Hypothesis: Patients will show improvements in
attendance rates, perceived self-efficacy, and level
of satisfaction with chronic disease management




E-Jéj kgound & Significance

)reading at epidemic pace worldwide,
assoclated health and financial

20 million persons in US alone, 171 million worldwide

174 billion in costs in 2007, projected to reach $192
Ilion by 2020

fascular complications from diabetes are the leading
cause of morbidity and mortality among patients and
account for 1/3 of costs.

= The vulnerable and medically underserved are
disproportionately affected by chronic conditions,
Including diabetes.




E-};J & Significance

e management support is of critical
petes care.> 1’

Associated with improved diabetic control, better health
atus, and better perceived self-efficacy at managing
onic conditions

2|f-management is associated with delay and/or
avention of vascular complications

atient-provider communication & patient knowledge of
health information (e.g. lab values) are associated with
Improved self-management




ground & Significance

Sease Mmanagement strategies dare
ging.18-19

mitations of provider-based visits

0 minutes every 3 months

ultiple competing priorities

f-management program implementation in a large,

2rse population is both difficult and resource-intensive




beneficial in managing complex
1S outside the clinic setting.2%-2?

h chronic conditions report that online
formation has affected their health care decisions

II'T combined with case management strategies has been

ne underserved have indicated both desire for and
receptivity toward technology-based information sharing
with providers; however, the effect of the digital divide
limits current information on HIT impact



E-Jéj kgound & Significance

2d mobile communications technology
been associated with knowledge of

1ealth information

Igh rates of cell phone access are reported among US
‘oups with low rates of computer and Internet use (e.g.
% Blacks, 59% Hispanic/Latin@)

Xt messaging Is widely accepted both in the US (58% of
cell phone users) and globally

= Text messaging has been associated with improved
glycemic control when used to assist with case
management



" Intervention

lationship Management System

ants reply to message as prompted by return SMS text

tem returns acknowledgement of received message
(closed-loop communications)

= Case coordinators review system-categorized responses
and follow up by phone as needed
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Intervention

Request Example
on, Nov 8. What is your fasting blood

11



1tervention

Intment Reminder Example

IS on Mon, Nov 8 at 12:30 PM at
you go? Reply Yes or No.”

1: “Your msg was received. Thank you! If you need
1cel, call Westside Clinic 303-436-4200 or Denver
th 303-436-4949”
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2arch Design & Methods

|aDE
are in an urban sz
/ patients enrolled :
month intervention period

'comes of Interest
ppointment attendance
ent perceived self-efficacy

o Patient engagement with intervention
= Text message response rates
= Mean text message response times
= Common opinion themes

with cell phones who receive primary

13



'searc 1 Design & Methods

rban safety net

' roximately 65% of DH patients are below 185% of the
deral poverty level

2r 50% of DH patients are uninsured
a Over 70% of DH patients represent ethnic minorities
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ver 1,400 adult diabetic patients
nternists, 1 nurse practitioner, 4 RNs

o of \Westside patients are uninsured
= 51% of Westside patients are on Medicaid
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Research Design & Methods

etting
betes Registry
ed as part of the DH data warehouse;

lica ..
data updated once per |
2gistry Inclusion Criteria:
\dult patient (18+)

Active patient (at least 1 primary care visit at a CHS clinic within
e previous 18 months)

* Diabetes diagnosis (ICD-9 code of 250.xx, 357.2, 362.0x,
366.41, or 648.0x)
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rResearch Design & Methods

Demographics of DH Adult Diabetic Registry Patients

| DH_ | Westside* |
. | N=7484 | % | N=1485 | % |
Age | 0 0
(Race/Ethnicity | | | |
Gender | | |
| Female| 4458 | 5957 | 900 | 60.61 |

*eligible for intervention based on inclusion/exclusion criteria
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‘ch Design & Methods

om the diabetes registry who meet

\re between 18 and 76 years old

mary language of English or Spanish

| ership of qualifying cell phone (SMS text capable); or
egiver/support w/ cell phone

ership of glucometer
2nt to participate
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atient perceived self-efficacy pre and post intervention
Itative (content analysis):

ovider interviews
= Patient focus groups

s Unstructured feedback/comments from patients during study
exit session
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reliminary Results

Two-thirds female (65.9%) to one-third male (34.0%)
One-third in their 50s (36.2%); one-quarter in their 40s (27.6%)
ach group sent messages over 3 months

|| patients receive both types of messages
3lood Glucose Measurement Requests

= 3 times per week between 7:00 — 7:30 AM (M, W, F)

= Medical Appointment Reminders
= 7 days, 3 days, and 1 day prior to each appointment
= Sent for all appointments, not only diabetes-related
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nse Rate*

585

| responses: 1080 (68.14%0)

érage time: 2 h, 59 5 Sec
>ognized” responses: 1066 (67.26%)
age time: 2 hr, 56 min, 11 sec

Jonse rate range: 2.94% - 100%
 Average time range: 20 sec — 23h:36m:27s

*Data to date, unadjusted

’reliminary Results

21



reliminary Results

Ing to engage with PRM In
Iled responses

g gree , & message signatures
"aining possible rez for glucose levels
'ding information for multiple persons

2sting additional engagement or information from the
2m
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reliminary Results

Itate early Intervention

ctivated a flag to draw the attention of the care coordinator

)llow-up by phone allowed the care coordinator to discern
at Patient X had recently undergone a change in medication

opointment was recommended with Patient X’s PCP for
esolution prior to emergent issues
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Preliminary Results

Itate Increased patient engagement in
AVIOrS

Patient X is 8
conditions
ue to competing priorities, has previously been less engaged
diabetes care during clinic visits

las text message response rate of 100%

.P reports Patient X is now more invested in diabetes care
d has excellent blood sugar control

patient,” with multiple chronic
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Discussion

ons Learned, & Future Concerns

lessage delivery
lessage time-out/expiration
essage formatting & additional attached data

= EXxpand scale beyond pilot scope of intervention; economic evaluation,
health outcomes analysis

B Q&A



REFERENCES (APHA 2010)

10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes: estimates for the year
2000 and projections for 2030. Diabetes Care 2004 May;27(5):1047-53.

American Diabetes Association. Economic costs of diabetes in the US. Diabetes Care 2008;31:596-
615.

Chaturvedi, N. The burden of diabetes and its complications: trends and implications for intervention.
Diabetes Res Clin Pract 76 Suppl 1. 2007 May; S3-12.

Pandey DK, Labarthe DR, Goff DC, Chan W, Nichaman MZ: Community-wide coronary heart disease
mortality in Mexican Americans equals or exceeds that in non-Hispanic whites: the Corpus Christi Heart
Project. Am J Med 2001;110:81-7.

Sarkar U, Piette JD, Gonzales R, et al. Preferences for self-management support: findings from a
survey of diabetes patients in safety-net health systems. Patient Education and Counseling
2008;70:102-110.

Heisler M, Piette JD, Spencer M, Kieffer E, Vijan S. The relationship between knowledge of recent
HbA1c values and diabetes care understanding and self-management. Diabetes Care 2005 Apr 28;
816-822.

Glasgow RE, Funnell MM, Bonomi AE, Davis C, Beckham V, Wagner EH. Self management aspects of
the improving chronic illness care breakthrough series: implementation with diabetes and heart failure
teams. Ann Behav Med 2002;24:80-87.

Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M. Effect of a self-management program on patients
with chronic disease. Eff Clin Pract 2001;4:256 —262.

Lorig KR, Sobel DS, Stewart AL, Brown BW Jr, Bandura A, Ritter P, et al. Evidence suggesting that a
chronic disease self-management program can improve health status while reducing hospitalization: a
randomized trial. Medical Care 1999; 37:5-14.

Leeman J. Interventions to improve diabetes self-management. Diabetes Educator 2006; 32(4).

Shojania KG, Ranji SR, McDonald KM, Grimshaw JM, Sundaram V, Rushakoff RJ, Owens DK: Effects
of quality improvement strategies for type 2 diabetes on glycemic control: a meta-regression analysis.
[Review] [108 refs]. JAMA. 2006;296(4):427-40.

Norris SL et al. The effectiveness of disease and case management for people with diabetes. Am J
Prev Med. 2002; 22 (4S):15-38.

Cleveringa FG, Gorter KJ, van den Donk M, Rutten GE. Combined task delegation, computerized
decision support, and feedback improve cardiovascular risk for type 2 diabetic patients: a cluster
randomized trial in primary care. Diabetes Care. 2008 Dec;31(12):2273-5.

Thoolen B, De Ridder D, Bensing J, Maas C, Griffin S, Gorter K, Rutten G. Effectiveness of a self-
management intervention in patients with screen-detected type 2 diabetes. Diabetes Care. 2007
Nov;30(11):2832-7. Epub 2007 Jul 31.

Xu, Y.; Toobert, D.; Savage, C.; Pan, W.; and Whitmer, K. "Factors influencing diabetes self-
management in Chinese people with type 2 diabetes.” Res Nurs Health 31 (Dec 2008): 613-625.

Heisler, M.; Piette, J. D.; Spencer, M.; Kieffer, E.; and Vijan, S. "The relationship between knowledge of
recent HbAlc values and diabetes care understanding and self-management." Diabetes Care 28 (Apr
2005): 816-822.

Anderson, R. T.; Balkrishnan, R.; Camacho, F.; Bell, R.; Duren-Winfield, V.; and Goff, D. "Patient-
centered outcomes of diabetes self-care. Associations with satisfaction and general health in a
community clinic setting.” N C Med J 64 (Mar-Apr 2003): 58-65.

Lee TH. The Future of primary care: the need for re-invention. NEJM 2008 Nov 13; 359(20):2085-6.
Bodenheimer T. The future of primary care: transforming practice. NEJM 2008;359:2086-2089.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Jackson CL, Bolen S, et al. A systematic review of interactive computer-assisted technology in diabetes
care. Journal of General Internal Medicine 2006;21:105-110.

Wyne, K. Information technology for the treatment of diabetes: improving outcomes and controlling
costs. Journal of Managed Care Pharmacy. 2008;14(2):S12-S17.

Fox S. E-patients with a Disability or Chronic Disease. Pew Internet & American Life Project. 2007.
Accessed online February 17, 2009:
http://www.pewinternet.org/pdfs/EPatients_Chronic_Conditions_2007.pdf.

Green BB, Cook AJ, et al. Effectiveness of home blood pressure monitoring, web communication, and
pharmacist care on hypertension control: a randomized controlled trial. JAMA. 2008;299(24): 2857-
2867.

Azar M, Gabbay R. Web-based management of diabetes through glucose uploads: has the time come
for telemedicine? Diabetes Research and Clinical Practice. 2009;83: 9-17.

Ralston JD, Hirsch IB, et al. Web-based collaborative care for type 2 diabetes. Diabetes Care.
2009;32(2): 234-239.

Gibbons MC, Wilson RF, Samal L, Lehmann CU, Dickersin K, Lehmann HP, et al. Impact of Consumer
Health Informatics Applications. Evidence Report/Technology Assessment No. 188. (Prepared by
Johns Hopkins University Evidence-based Practice Center under contract No. HHSA 290-2007-10061-
). AHRQ Publication No. 09(10)-E019. Rockville, MD. Agency for Healthcare Research and Quality.
October 2009.

Lobach DF, Willis JM, et al. Perceptions of Medicaid beneficiaries regarding the usefulness of
accessing personal health information and services through a patient Internet portal. AMIA 2006
Symposium Proceedings: 509-513.

Virji A, Yarnall KS, et al. Use of email in a family practice setting: opportunities and challenges in
patient-and physician-initiated communication. BMC Medicine. 2006;4(18): 1-7.

Watson AJ, Bell AG, et al. Reevaluating the digital divide: current lack of Internet use is not a barrier to
adoption of novel health information technology. Diabetes Care. 2008;31(3): 433-435.

Gimenez-Perez G, Gallach M, Acera E, et al. Evaluation of accessibility and use of new communication
technologies in patients with type 1 diabetes mellitus. J Med Internet Res. 2002 4(3): e16.

Blake H. Mobile phone technology in chronic disease management. Nursing Standard. 2008;23(12):
43-36.

Horrigan J. Mobile Access to Data and Information. Pew Internet & American Life Project, March 5,
2008. http://www.pewinternet.org/Reports/2008/Mobile-Access-to-Data-and-Information.aspx, accessed
on October 26, 2009.

Fox S, Livingston G. Latinos Online. Pew Internet & American Life Project, March 14, 2007.
http://www.pewinternet.org/Reports/2007/Latinos-Online.aspx, accessed on October 26, 2009.

Haughton LT, Kreuter MW, Hall J, Holt CL, Wheetley E. Digital divide and stability of access in African
American women visiting urban public health centers. J Health Care Poor Underserved. 2005;16:362-
74.

Kim HS, Jeong HS. A nurse short message service by cellular phone in type-2 diabetic patients for six
months. Journal of Clinical Nursing. 2007;16(6):1082-87.



	Promoting Chronic Condition Management Through Mobile Technology
	Acknowledgments
	Summary of Discussion
	Overview
	Background & Significance
	Background & Significance
	Background & Significance
	Background & Significance
	Background & Significance
	Intervention
	Intervention
	Intervention
	Research Design & Methods
	Research Design & Methods
	Research Design & Methods
	Research Design & Methods
	Research Design & Methods
	Research Design & Methods
	Research Design & Methods
	Preliminary Results
	Preliminary Results
	Preliminary Results
	Preliminary Results
	Preliminary Results
	Discussion

