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Chronic Kidney Disease (CKD)

Table 3. Prevalence of Chronic Kidney Disease (CKD) Stages in US Adults Aged 20 Years or Older Based on NHANES 1988-1994 and
NHANES 1999-2004
Prevalence, % (95% CI) Prevalence Ratio for Estimated No. of
CKD I 1 NHANES 1999-2004 US Adults in 2000,
Stage? NHANES 1988-1994 NHANES 1999-2004 to 1988-1994 (95% CI) No. in Millions (95% CI)
1 1.71(1.28-2.18) 1.78 (1.35-2.25) 1.05 (0.85-1.30) 3.6 (2.7-4.5)
2 2.70(217-3.24) 3.24 (2.61-3.88) 1.21 (1.03-1.41) 6.5 (5.2-7.8)
3 5.42 (4.89-5.95) 7.69 (7.02-8.36) 1.42 (1.25-1.62) 15.5(14.1-16.8)
4 0.21 (0.15-0.27) 0.35 (0.25-0.45) 1.70 1.11-2.51) 0.7 (0.5-0.9)
b MLA MLA I MLA
Total 10.03 (9.16-10.91) 13.07 (12.04-1410) 1.30 (1.19-1.43) 26.3 (24.2-28.3)
f|d based on standardcntn stge easlen IU||aM glomelar ﬁltranon rale {Fhlgrhan mUml ? m?: staeQ permte Ibummuna | GFH
of 60 to 89 mL/min/1.73 m?; stageB GFR of 30 to 59 mL/min/1. 73 m?; stage 4, GFR of 15 to 29 mL/min/1.73 m®. The age-adjusted pre\.falence rates for CKD stages 1, 2, 3, and
4in 1988-1994 adjusted to the 1999-2004 age distribution in Table 1 are 1.7%, 2.8%, 5.6%, and 0.2%, respectively, for a total of 10.3%.

Coresh J, et al. JAMA. 2007.



CKD Care Barriers

_ow patient awareness
Limited health literacy

Poor patient-provider communication

Low self-reported medication adherence
Differential outcomes for ethnic/racial minorities
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Patient Safety

Reduced GFR affects drug clearance
Significant comorbidity burden
Frequent outpatient and inpatient encounters

Polypharmacy



Patient-centered Health IT
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Digital Divide in CKD

Potential Health IT Benefit

E-literacy
* CKD Patients * Healthy
* Young
* Elderl
e Low S\'I;S * Socially Acculturated
*  Minority * Affluent




Does under-recognition of kidney disease
affect patient safety?
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Safe Kidney Care Medical ID Bracelet

FOR MY CARE, PLEASE VISIT
Wil Sa =R = oRG

N4 , # DECREASED KIDNEY FUNCTION




Safe Kidney Care Homepage

This website is offered as a guide for the

™M safe care of people with pre-dialysis chronic
SAF E kidney disease. We believe that safe care of
chronic kidney disease patients is an
important step in preserving kidney function;
avoiding frequent or prolonged
hospitalizations; and preventing other poor

outcomes, such as dialysis or death, caused
by improper medical treatments frequently
used in this
under-recognized condition.

Patients & Family Healthcare Providers
Click Here Click Here

New to using the internet? Click here to view guide on how to use this website.




Safe Kidney Care Login Page

Please enter your bracelet ID below:

S F E I Submit |
KI D N EY Mot sure where your bracelet 1D is? Click here.
CARE If vou do not have a bracelet ID

please click here to continue.
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patient safety in chronic kidney disease”

P What Are the Kidneys?
L—‘D
} What is Glomerular Filtration Rate?

Pills to avoid

P What is Chronic Kidney Disease?

} What Causes Kidney Disease? PATIENT
} What is Urine Protein? Yol my Doctor SAFETY CONCERNS Tests

} Glossary
=
P FAQs :
Diabetes
Think about
the Heart

} What to Tell My Doctor

Foods to avoid

} Pills to Avoid

} Foods to Avoid

} When to Worry About Fluid
Kidney Function (GFR) Take
} Good Kidney Drugs Calculator Our Survey

} Always Think About the Heart

» i .
{f You Have Diaberes Healthcare Providers

Click Here

» X-ray or Other Radioclogical Tests

» Medical Follow-Up

} Click Here for Disclaimer

Home | Privacy Policy | Contact Us | Site Map
This site is best viewed in the latest version of Internet Explorer and a resolution of 1280x1024.
@ 2011 University of Maryland, Baltimore. All rights reserved.
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Usability Testing

Task Completion Categories

Type of Error All *
(N=12) Frequency of Computer Use
# Tasks (%) < Daily or
Never
(N=4)
Total Tasks 252 168 84
Critical Errors 55 (21.8) 16 (9.5) 39 (46.4)
Non-Critical
16 (6.3) 10 (6.0) 6(7.1)
Errors
Easil
v 181 (71.8) = 142 (84.5) 39 (46.4)
Completed

*21 tasks per participant

Diamantidis CJ, et al. Clin J Am Soc Nephrol. 2012



Task Classifications by Participant

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

P1*

W Critical Error

14

Non-Critical Error

0

M Easily Completed

7

*QOccasional/Never Computer Users

Diamantidis CJ, et al. Clin J Am Soc Nephrol. 2012




Most common Web pages visited:

Goad Madical

E J Pills to avold idney drugs Foliow-ua i
. folltol -

Tl my Doctor SAFETY CONCERNS b ]

ﬁ - w @
Diabotes

Think about
the Heart

Kidney Function (GFR)
Calculator

Healthcare Providers
Click Here

* “Renal function calculator”
* “Pills to avoid”
* “Foods to avoid”




Medication Inquiry System

Poor access
to health
information

Electrolyte

Decreased .
abnormalities

patient
awareness

Progression of
kidney disease




Safe usage of commonly used
medications in kidney disease

Input medication hame:
= NOT SAFE

= CAUTION
= SAFE




Web-based platform

™

(e Chronic Kidney Disease Medication Search Web Application

Should | take this medicine?

atenalol|

Search by MEDICINE NAME: ‘ Search ‘
ATENOLOL: CAUTION! Speak to your healthcare
provider!
ANSWER :
OR

Search by MEDICINE TYPE: Select a medicine type v

Clear selection




SMS text platform




Personal Digital Assistant (iPod Touch™) platform

iPod 10:17 AM = iPod 10:18 AM = iPod 10:18 AM =]

OAFE
KIDNEY

Chronic Kidney Disease
Medicine Search Application

Chronic Kidney Disease
Medicine Search Application

Search by medicine name (Search by medicine name

CARE ™ | |bUpI’ | .Search. ) \éirch
Chronic Kidney Disease hydrocodone/ibup...
Medicine Search Application ibuprofen
The goal of this application is to
provide dosing guidance for patients IBUPROFEN
with chronic kidney disease. . .
y NOT SAFE in Chronic

alwe[r|7|v|u[1]o[p
Als|o|Fla]H]u]K]L
lz{xfc|vis|n|ui
2123 “ Done _

NOTE: This application is meant for Kidney Disease
chronic kidney disease patients who

are not on dialysis.

Clear All

A
Search by Drug Name Sea




MIS Usability Testing

Cumulative Completion Rates (N=20)

Median Count per Median per Count per Median per Count per
per 100 person- individual 100 person- individual 100 person-
individual  task task task
18 90.5 22 93.2 18 90.2
0 2.1 0 1.6 0 2.4
0.5 7.4 0 5.2 1 7.4

Diamantidis, et al. Am J Kidney Dis. 2012



MIS Completion Times by Platform Type
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Diamantidis, et al. Am J Kidney Dis. 2012



Device Preference (N=20)

- 4 (20.0) 6 (30.0) 10 (50.0)




Remote Usability Testing

e 20 SKC participants
— 10 randomized to SMS text
— 10 randomized to iPod Touch

e Sent home with the device

e Sent 3 labeled pill bottles

L] [ ] 7- . 7 v " ar : = Jrzw . mhar
; = thn Lee Smit
* Satisfaction survey )
' ' : CLONIDINE '
TAKE 1 TABE!
THREE TIMES'
RESSURE

Y- 30 tablets




Remote Usability Testing

PDA Query Responses

SMS Query Responses

100%
80%
60%
40%
20%

0
N

Caution M Not Safe ™ No Direction Found

m Safe



MIS Transplant

* Transplant medications
* Interaction-based approach

O Immunosuppressives vs. other medications

IET ¢ All tasks Frequency of Text messaging

accomplishment (n=15) Daily (n=12) < Daily or Never
(n=3)
Total tasks 525 420 105
Critical errors 33 (6.3%) 19 (4.5%) 14 (13.3%)
Non critical errors 141 (26.9%) 116 (27.6%) 25 (23.8%)
Easily completed 351 (66.9%) 285 (67.9%) 66 (62.9%)




Interactive Voice Response System (IVRS)

Spell medication

Press corresponding numbers




Conclusion

Limited health literacy, disease awareness, and
patient safety are major problems in chronic diseases

Novel tool development is needed to empower
patients and enhance communication between
providers and patients

Health IT possibilities are as diverse as our patient
populations

Whether target populations will be accepting of
these tools is yet to be determined
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