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Outline
« What we mean by a signal
 Temporal and spatial surveillance
e Clear good system could be designed
» Different types of signals

e What would be done in each case?
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What is a signal?
Working definitions

A probable indication of:

000000

- Mean
O I I l et q I n g a Clinical or Administrative Value of Interest

Something unexpectec

Deviation(s) from baseline expectations
or conceptual model of ‘normal’

Null hypothesis is not true

o A statistically significant event

Different types of signals -> Different types (& speeds) of responses
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“Use of Control Charts in Healthcare and Public Health Surveillance”,
Journal of Quality Technology, 38(2), 113-123 (2006).

iIcations, different performance
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Regional Respiratory lliness
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Opioid signal examples (preliminary NAVIPPRO data)

Rate

Fraction Reporting Used Opioids in Last 30 Days
p Shewhart control chart: Region 5

1.50
1.25
1.00
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.50
.25
.00
-.25

Fraction Reporting Used Opioids in Last 30 Days
Standardized p EWMA control chart: Region 5

EWMA Statistic

-.50
-75
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e % Early warning thresholds

o AL T

24 34 44 54 64 74 84 94
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Influenza cases

Patients abusing oxycodone ER (OxyContin)
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(Statistical events)

Types of signals — Types of Reactions

Possible Taxonomy

Bad things

o Sentinel event (any
occurrence investigated)

Unexpected things

o Sustained shift (rate
Increase or decrease)

« Spike (one-time or short-
term)

e Trend (linear, nonlinear?)
e Cycle (time series, etc?)

Possible Classification

Type |

e 1 data source, unsustain
e Low level reaction

Type ll

e 2 data sources
e Medium level reaction

Type

e 3 data sources, sustained
e High level reaction

etc
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Types of signals
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Opioid signal examples

Fraction Reporting Used Opioids in Last 30 Days

EWMA Statistic

Fraction Reporting Used Opioids in Last 30 Days
EWMA Filter (standardized): Region 8
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Other signal examples

74 Sprio hyperkalaemia AE's
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Spike 5
+4 4 -
[¢] :
g | Trend
o “F
+4 11 il .
< ° P
14 ¢
¥
i ¢ x vx 0 "'"‘v’" * - e,-%é.o-o"
\1 TR e
1A
. 2 A
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 I G A T M- S SR A LR\ G N
FIEFSFIFEFSFEFSFSIFE S S
Subgroup Num
Percent Triggers ADE or PADE Number Incidents Reported per Week
0.75 - No signal after intervention
. * 120
[=] v 1
< Shift 2N :
o 065’ . . 110’ |,
TR oo B J e e e e e e e aam e
[=) v) i K 4 IS x
5 o » . A I N * -
. 0.55 1 ; : RN : e 90l s : . ' L . &
o ; L s : x . : DAR [ » -y e
w 5 ; - ; = | X
o 80 -1* * : * A
2 045 E Wb Tet 6 ee ¥ ¢
= = 70+ o L
@ ol | mmme SN el e TATTTRmTtttmmmmmmes
© 0.35 60 21 -
[ vl
& 50 !
T T T T T T T T T T T T T T T I\ T T T T T T T T T T T T T T T
0.25 ‘ 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
Week

Quality & Productivity Lab



Other signal examples

No signal
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Some surveillance technical issues
(The other talk)

e Methods - Data aggregation
« What methods exist  Local, state, region, national
« How would they work here » Over-signaling (Bonferroni)
« What are technical issues * Under-signaling (dilution)
. Heterogeneity « Other statistical issues
* Regional rate differences * Rare events
* Risk-adjusted populations * Muluvariate data
* Incomplete/inaccurate data
e Clustering (under-reporting etc)

« Monitoring for clusters

L .  Performance
e Monitoring given clusters

o Sampling plan
New product introduction  Overall system

e Start up trend, sparse data » Overall optimization
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Summary & Key questions

Good detection potential, modest progress

Different types of signals, data, methods

Which correlate to field observations and are important
to detect?

Which are actionable by interventions?
Appropriate interventions for each type of signal?

What are costs of investigating, false alarms, missed
abuse pattern changes?

Best overall detection, confirmation, intervention system
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