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A scientific program of data acquisition and reporting,
for the improvement of healthcare
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Background: Metro Spinal Clinic
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SPINAL INTERVENTIONAL PAIN MANAGEMENT
= Specialist medical facility established in 1988 8}

» Musculoskeletal disorders involving;

- Spine, muscles/joints, headaches, neck pain to low
back pain and disc pain to more complex conditions

= Employs approx 30 staff, including 3 founding
partners and 6 other physicians.

Cwikker #SALive2013 @ibmbaanz SmarterAnalytics



Treatment of pain is a complex challenge
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Requires
- accurate diagnosis
- precise understanding of location and intensity

No objective external way to measure pain;
- the patient must be carefully questioned

Cwikker #SALive2013 @ibmbaanz SmarterAnalytics
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Building accurate measurements into clinical processes
Quantification is important
- Difficult to measure the success of treatments
- Many clinical decisions based on anecdotal evidence

- Amass a body of data that would be hugely valuable in assessing the effectiveness of
different treatment methods.

Cwikker #SALive2013 @ibmbaanz SmarterAnalytics
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Initial Data Collection Choices

Mail
» cheapest, wide coverage, standardised, low response rate

Telephone
« medium cost, wide coverage, medium response rate, standardisation depends on
interviewer

Face to face
* most expensive, coverage depends on personal contact, highest response rate

Cwikker #SALive2013 @ibmbaanz SmarterAnalytics



Paper Questionnaires

Difficulties

« Struggles with the volume of paper
Imprecise and difficult to interpret

High postage costs >$10/Qx

Data entry costs, subject to human error
Incomplete forms ——

@9) How long has your injury or condition been causing you pain?

= 3-8 months. 5 8-12 months.

@10) Approximately how many days in the last 3

=02 228

236 years

how many days

@11) In the last € months, i
=030 31-80

500120
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months have you besen limited in your activities dus to pain?

5-10years = More then 10 years
24 = 2590
180 = 18118

©12) On a scale of 0-10 how would you rate your pain levels ower the past wesk?

“Femember: 0 is no pain end 10 is the worst pain imaginable

Pain right now?

Liast severs pain cver the past wesk
Averags pein for the past week
Most severs pain over the pastweek

Acceptable pain level following reatment

nnnnnnnnnnnn
ooooooooooo

s o o o o7 e e el e o 3

Q13) Where is your number 1 (main) area of pain? (please select one option below)

= Head & Neck
= Uppsr Limb © Lowsr Limb
= Other (Please Specily) :

o Uppsr Back
Groin

1) Do you have pain elsewhere? (Please select as many options as required)

Head  Neck
= Upp2r Limb & Lower Limb
= Other (Please Specify)

2 Upper Back
= Giroin

Middle of Back Lower Back
Bumosck Patvis
= Middle of Back Lower Back
= Buttock Petic

Follow up rate of 60-80% o)

Needed to find a better solution

Ewitker #SALive2013 @ibmbaanz ) \
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1 Yes, pleass describs bebow) = No

ry or condition? *Note: Please do notinclude

= &7 times 8 or more
ndition?
last menth in the spacs provided
= Cstecpath ;
= Paychokogist :

2

Thizshest may be raproducad.
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Electronic vs. Paper Data Collection

Why use electronic instead of paper?
Standardised,

Structured instrument,

Focus on closed ended questions,
Administered in a standard way
Ability to filter questions

Randomise order of responses
Mandatory questions

Cwikker #SALive2013 @ibmbaanz SmarterAnalytics
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Brief to SPSS

= Allow client to determine surveys for patient using a .Net front end

= Allow clients online access report screens and printed reports for patients

= Calculate scores for patients in real time

= Patients to automatically receive personalised email links to on-line surveys

= Allow building of customised reports

Cwiktker #SALive2013 @ibmbaanz SmarterAnalytics
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Proposed Data Acquisition and Reporting System
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Reporting SQL |
_/ MRI SQL ‘
Data collection / SMTP Emails
Data Extract IS Server a
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\ \\ Reporting Information

Data Extract ) Email App ) Data Pull )
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Proposed Solution — IBM SPSS Data Collection

PINAL INTERVENTIONAL PAIN MANAGEMENT

18) Where is your number 1 (main) pain?

) Head
O Neck
O Shoulder
! Upper back

Middle of back SPINAL INTERVENTIONAL PAIN MANAGEMENT

) Upper limbs

© Lower limbs
© Groin
Buttocks
© Ppelvis

The total score was ...

Other (please describe):

[Previous][ Next ][ Stop ]

[Previous ][ Next ] [ Stop ]

Copyright 2009 SPSS Pty Ltd. All rights reserved. Copyright Metro Spinal Clinic 2009.

Copyright 2009 SPSS Pty Ltd. All
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111 S C |metro spinal clinic

Y IBM SPSS Data Collection Interviewer Web On a scale of 0-10 how would you rate your pain levels over the past week?

*Remember: 0 is no pain and 10 is the worst pain imaginable (i.e. it would be impossible for any human, eve

- IBM SPSS Statistics Sl

Please rate your pain right now?

1 2 3 4 5 &6 7 8 9 10
O O 1O O 1O 1O IO 1O 1O (O
O

O O e

Please rate your pain when it is least

Intuitive online patient data system severe fo the week ceeeoooon

Please rate your pain at its overall

» To increase efficiency S 00000000000
. ) e alliet o0 000000O0COO
* Increase rates of patient compliance B
. . procedure a success, what maximum pain
« Easy access, analysis and reporting = o I i B B B B B
| Previous || Next | | Stop |
L | 22% |
Please don't hesitate to contact the clinic on 03 9595 6111 if you have any questions.
Cwiktker #SALive2013 @ibmbaanz SmarterAnalytics
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Data Collection: Body Image

» Select defined areas of pain

« Individually rate the severity of the pain

 Qualitative analysis of pain condition over @

time

Cwikker #SALive2013 @ibmbaanz

Please use your mouse cursor to
roll over the body regions, then dick
to select the area of pain.

Once you have selected the area
of pain, please select a number on
the the 10 point pain scale. Continue
selecting other areas of pain that you

may have.

Once you have selected the area
of pain, you have the oportunity
fo further select different areas.

mouse click.

You are able to select a highlighted
region and un-select it with a
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Data Collection: Body Image
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-1j=-Clinical

Patient Survey -
Data Acquisition -
Evidence Based Medicine

© Copyright 2010 Clinical Intelligence Pty Ltd




Data Collection: Body Image

Body Image App... -1p=-Clinical

Patient Flash File

Survey APS Module

Create XML file of

Next Ques - selections

Survey Script

: Case
Processselections datab
XML file SRS

Created by Bob Yandow, Clinical Intelligence Pty. Ltd. and Doug Porton, IBM/SPSS

= |
Data Capture ... Storage ... Analysis ... Education... Effectiveness... Quality of Life Improvement.._

© Copyright 2009 Clinical Intelligence. All rights reserved




Data Export and Storage
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* Questionnaire variables weighted and exportable - .SAV and .XLS

» Storage —SQL database, offsite server

0 ODI_Sitting Apply | Undo

. H
»

Question Text

Variable Label OD! Sitting

Category Label SetasMissm

I can st in any chair for as long as | ike

1 can only st in my favourite chair as long as | ke

-
-

Pain prevents me siting more than one hour

2 2
Pain prevents me siting more than 30 minutes 3 3
Pain prevents me siting more than 10 minutes < ] 4
Pain prevents me from sitting at al 5 - S

Previous | Next
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IBM SPSS and Clinical Intelligence

Collaboration Benefits

= Reduced survey administration time by 75%

= Eliminated majority of printing and posting expenses
= Cost per survey has reduced by 89%

Clinical Intelligence Benefits
= Qx can be completed in-clinic on a touch pad, or on a home PC
= Improved follow up rates — 85-100%

Cwikker #SALive2013 @ibmbaanz SmarterAnalytics



Types of analysis done with SPSS Statistics

- Non

-parametric means testing
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» Statistical change in clinically meaningful variables — Pre & Post Pain

File Edit View Help

i i &y 1.

Hypothesis Test Summary
Null Hypothesis = Test < Sig.© Decision®
Related-
The median of differences between Samples Reject the
1 Baseline Pain and Post Pain Wilcoxon .000 | nul
equals 0. Signed Rank hypothesis.
Test

Asymptotic significances are displayed. The significance level is .05.

i & .
Related-Samples Wilcoxon Signed Rank Test
Positive Differences
50.09 Oy
.Negalive Differences

40.0 (N=141)
> : (Number of Ties = 10)
5300
=
g
T

-6.00 -4.00
Post Pain - Baseline Pain

-2.00 00 200 4.00

Total N 163
Test Statistic 25.000
Standard Error 495.070

Standardized Test Statistic ~ -10.343

Asymptotic Sig. (2-sided test) .000

Field(s): |PostPain - Baseline Pain(Test1) ™

View: |R

SmarterAnalytics

== Sig"_




Types of analysis done with SPSS Statistics

- Bivariate Correlations

= Correlation between improved pain
relief and;

— Increased capacity for paid
employment, decrease in
analgesic use and patient
satisfaction

= Non smokers are more likely to
achieve greater pain relief

Cwikker #SALive2013 @ibmbaanz

Correlations

[DataSetl] P:\Clinical Intelligence\Deidentified PNFS patient data for
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IBM Modeler.sav

Correlations
Changes to
capacity for
paid Changes to Patient

PainRelief employment analgesic use satisfaction Smoker
PainRelief Pearson Correlation 1 385" 4187 565 -272
Sig. (2-tailed) .01 .0oo 000 016
N 153 43 83 81 78
Changes to capacity for Pearson Correlation 385 1 5427 376 252
paid employment Sig. (2-tailed) 011 .001 024 245
N 43 43 33 36 23
Changes to analgesic Pearson Correlation 418" 5427 1 5397 089
uss Sig. (ailed) 000 001 000 594
N 83 33 83 58 38
Patient satisfaction Pearson Correlation 565 376 539" 1 082
Sig. (2-tailed) 000 024 .0oo 562
N 21 36 58 81 42
Smoker Pearson Correlation -277 252 .08g9 .092 1

Sig. (2-tailed) .016 245 594 562
N 78 23 38 42 78

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level {2-tailed).

SmarterAnalytics



Better Decision Making
- Reducing lead migration rates

= Treatment: Occipital nerve stimulation for intractable
headache disorders
= Complication: Lead Migration

= Cause: Predictive analytics and regression models
identify possible related factors.

= Result: improvements to clinical practice;

— Most complications occurred within the first year
— length of implant time was not found to be a factor

— Introduced new suturing techniques and the use of anchors to maintain
lead placement

— Of the 172 patients implanted over the past 4 years, steadily reduced lead

migration rates;
(2008 2000 J20m0 __J2om

4 cases 2 cases 1 case 1 case

Cwiktker #SALive2013 @ibmbaanz SmarterAnalytics



Harnessing the power of IBM SPSS

& Clinical Intelligence

= Recently published results of a
major clinical study

= Results of 100 consecutive cases
where we’d used these implants

Cwikker #SALive2013 @ibmbaanz
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Participant Management System
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= Appointment/treatment tracking

» Programed to seamlessly send
out follow up questionnaires,
based on appointments

E
|

Appointments

Select
They 23 Sep 2010

[ Tuos, 16 Now 2010 ]
Fri, 26 Nov 2010
Sat, 27 Nov 2010

= Significantly reducing admin
overheads

Cwikker #SALive2013 @ibmbaanz
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Dashboard Interface —
Patient View

= Respondent management

= Real-time access to individual
outcome data over time

» Clinical interpretations

and Signs (S-LANSS)

Fatents camcmpion of spmpme et
ey

Durwen ot Fam
cver 28y

Fresses regetes smr comsimen
ne greea 3sgey %er Ta cansen

OTe MesT Trstmenn Jastd moama)

Cwikkar #SALive2013 @ibmbaanz




liclinical
Dashboard Interface —

Treatment

Treatment Cohort _—

Gender:
W male

= Real-time access to Brerme
cohort data e

H private

= Data mining filters without M i
Wac

the need to access i
complicated stat programs W errns i

M other

Duration of Pain
M 3.6 months

M 612 months
al 1-2 years
-] 3-5 years

W 510 years
o 10+ years

Follow Up Months
.Bmonﬂts

\WJ Analgesics

Employment

8 5 months
12 months
.lsmonths
.Zyears

Satisfaction

(] " . .3years
Cwikker #SALive2013 @ibmbaanz e
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== Body Selechons Average

For the intervat 6 months.
The average zung score is:

95. Minimum: 81. Maximum:

24, Standard Deviation: 76.
For the cinic of

For the intervat 6 months.
The average zung score is:
57. Minimum: 60. Maximum:

¥  8.Standard Deviation: 99. For

the clinic of
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What’s Next.....

Cwiktker #SALive2013 @ibmbaanz SmarterAnalytics



Data mining — clusters with similar results?
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Changes to capac|
for paid employmel

Chan es to capacity
for pal d employment

Changes to capacity | Chani
for paid employment | for pa

—
i P9 2 1
Clusters
Cluster Comparison
|
! W cluster-1 M cluster-4 Il cluster-3 M cluster-5  cluster-2
Cluster cluster-1 cluster-4 cluster-3 !
Label |
Inmllpthn
PainRelief
-
Size | i Changes to analgesic use
| —=
-—
|
{inputs I
PainRelief PainRelief PainRelief |
70.53 13.38 62.12
Patient satisfaction = +
[ ]
Ch to for paid




Predict outcomes
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= Can we predict who may respond better to certain treatments

e —

L First modeling™ - IBM® SPSS® Modeler
File Edit Insert View Tools SuperNode Window Help

MEH G MR N =@ P TR O D

///—pamlﬂqllef

Filler
SE &) C&R Tree 1 _
-_-_‘—-__ .
L Brevicw]
E'_j Type Highlmprovement w | las File ¢ Generate & View | @
- o Highlmprovement

Deidentifief PNFS pa.. |
l : g 25 © 2ol [uoas | viewer | summary | Setings || Annotations | .

ii e e 9 H @G £ I8 BF
By | [model | Grapn | summary|
HighsSa |
54 Fields Sortby: U I Highlmprovement Il
aoWw o Tevmewvemem |
Use? | Graph Model : MNode 0 H |
| | _Category % nl
=g 50615 62|
=4 ‘9 | = 40385 a2f
Total  100.000 104

Medicgaftion dea&q

H W T [ =
NPTQ_Score
Improvement=0.139
H @] | I |
<= 23.500 = 23.500
av | |
MNode 1 Node 2
Category % n Category % n
| . |Ly 'l = o 70.000 7 = 58.511 55
-1 30.000 3 1 41.489 39

Derive) m Total 9615 10 Total ]90.385 9]1

NPTQ_Score
rve I Improvement=0.233

Database Var. Fie

@ @ e

Auto Data Prep Select Ssmple  Aggregate
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Collaborative analytics and deployment

smarterAnalytics
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Predict psychological counselling treatment pathways

Chronic pain is debilitating condition, often confounded by certain psychological
states.
1. Using a combination of psychometric questionnaires and predictive analytics
2. Red-flag patients who may benefit from psychological counselling prior to
seeking treatment
High depression and/or state anxiety
Unrealistic treatment expectations
3. Identify at-need patients earlier in the treatment continuum
4. Shown to improve patient outcomes following treatments
Cwikker #SALive2013 @ibmbaanz SmarterAnalytics




Improving patient treatment
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= Clinical Intelligence provides ways to automate and integrate analytical processes
into your clinical decision making.

+ Make more informed decisions

» Improve patient outcomes through evidence based medicine

» Deploy statistically valid clinical models based on questionnaire scores
» Enable standardisation amongst physicians

» Generate your own best practice clinical models based on your unique patient and
treatment pool.

» Treatment pathways triggered by preceding outcome data and results

» Confidence in results

#SALive2013 @ibmbaanz SmarterAnalytics
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Benefits of IBM Analytics and Clinical Intelligence T==E W
 Our Clinical Intelligence systems provide an efficient tool for longitudinal and
vertical health measurement.
 IBM analytics has made the process intelligent.
It’s a smarter way of doing medicine.
Cwikker #SALive2013 @ibmbaanz SmarterAnalytics
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Smarter Analytics Live 2013

Let | S G e-l: Time Demonstration

Morning Tea

10:55am - 11:10am | Australian Open - Big Data and Analytics

Technicall

12:40pm - 12:55pm Faster, Smarter Data Exploration and Visualisation

We will be showcasing our solutions

1:00pm - 1:15pm Social Media Analytics
through scheduled demos at our
dedicated "Demo Zone". The demos are 1:15pm - 1:30pm Trusted Information for Analytics
held throughout the breaks at the Afternoon Tea
following times: 3:00pm - 3:15pm Intelligent Investigation Manager
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Smarter Analytics Live 2013

I 3M Continue the conversation with the IBM team

For more information on the solutions covered
TC[ b]_e Ta]_k ! during this session, visit the IBM Table Talk zone

in the pre-function area. Our subject matter

experts are on-hand to answer your questions

GOt queSt]-onS? throughout the day.
Ask an IBM expert here today.



Smarter Analytics Live 2013

Become part of the

diclogue.
Join us on: #SALive2013 @ibmbaanz

Tweet your questions for the panel discussion this afternoon.




