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Health plans are like public
health organizations

Defined populations

Information

— the people,

— their health status,

— their care 1n most locations,

— the outcomes of care.

Responsibility for members’
overall care, including prevention.

Can intervene to improve care.
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surveillance Boston Bioterrorism Surveillance Daily Reports

Massachusetts Department of Public Health
Daily Public Surveillance Report of Office Visits
With Diagnoses Corresponding to Infection Syndromes

iZlick on a date (eg Thursday. 21 March, 2002) to see a Summary report.

iZlick on an indridual syndrome colored rate bar for a detailed syndrome repart and map.
LIRI=Upper Respiratory Infection, LRI=Lower Respiratory Infection, UGI=Upper Gastrointestinal Infection, LGI=Lower Gastrointestinal Infection
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Wednesday, 20 March, 2002 <Prey p to Dates (Mo future report available vet)

Massachusetts Department of Fublic Health
Daily Public Surveillance Report of Office Visits With Diagnoses
Corresponding to Infection Syndromes
Data for Thursday, 21 March 2002 ***

Rates per 1,000 Health Plan Members [Number of Visits]
(Repeated visits within 6 weelks excluded)

1999 average 2000 average
Syndromes Thurﬁ;:i%:. g F"robibility ngglzglasy ngglzglasy
2002 in the same in the same
month month
Al SYMNDROMES COMBINED 1468 [239] : 1.562 1.495
UPFER RESPIRATORY (detail) 0.805 [131] 0.999 0.945 0.859
LOWER RESPIRATORY (detail) 0.289 [47] 0.999 0.300 0.322
UPPER GASTROINTESTIMAL (detail) 0.098 [16] 0.999 0.074 0.084
LOWWER GASTROINTESTINAL (detail) 0.180 [31] 0.999 0.172 0.138
CNSMEUROLOGICAL 0.000 [0] : 0.003 0.001
DERMATOLOGICAL 0.031 [5] : 0.022 0.016
SEPSIS/FEVER 0.006 [1] : 0.045 0.074
INFLUENZA LIKE ILLNESS 0.049 [8] : 0.000 0.000
Codes for CDCA Eg’&e%@gaﬁm CATEGORY 0.000 [0]
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Back to Summary padge

uri syndrome by census tract
Thursday, 21 March 2002
Tracts with most extreme counts compared
to their own history.*

uri syndrome

O¥21/2008: 5 most extrerne courts

Cambridge, 3549, 3 cases Needham, 4035, 4 cases

Mumber
of
Census  Cases Denominator  years
Town or City tract in in this betrween
code tract tract counts
this
extremea”
Meedham 250214035 4 531 0
Matick 250173822 4 537 ]
Cambridge 250173549 3 595 1]
Braintree 250214192 3 522 0
Boston 2502512045 2 289 0

* The 5 most extreme tracts are shown, plus all with counts not
expected to occur more than once per month.

M Estimated number of years between daily counts this
exfreme in

any of the 529 census tracts, adjusting for this tract's
unigue characteristics as well as month, day of weelk,
holidays
and secular trend. 100 indicates 100 or more years.
0 indicates events that happen more than once each day

"

Braintreé,_ 4192 3 cases

Natick, 3822, 4 cases
With approximate pacse and |last four digits of 1220 cansus tract numiber
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The clinical setting

Multi-specialty group practice with 14
centers.

Automated ambulatory medical records.

~250,000 members are ~10% of eastern
Massachusetts population.

Everyone assigned to home census block.



Coverage by census tract
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Lower respiratory infection,
1996-1999

 Identified ambulatory visits with 1st or 2nd
diagnosis code on list of 119 ICD-9 codes
(from Department of Defense Global
Emerging Infection System).

e 118,557 LRI visits.
e 73,752 LRI episodes.



Lower respiratory infection,
1996-1999

Pneumonia Other
NOS, 486

Cough

Bronchitis 786.2

466.0



Weekly HPHC/Vanguard Lower Respiratory Infection Syndrome Episocdes, 1996—1999
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Ambulatory vs hospital lower
respiratory episodes

Count/week
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Sum of LRI visits by week

Cverall ond in censos broct 250251401

14 - F 140
o f - 170
; J
]
m11'

p [ F 100

- - 80

o b A yJ

- - R

. l J

- /\ J - 40

>4 I

LI | g

=

E - 70
I:I-I I I I I I I I I-

DUOANI996  DIJULT996  O1JANISA7  D1JULI997  DUJANT998  O1JULTO9E  DTJANI999  Q1JUL1999  D1JAN2000

veek

I

0

0

I

0

I

I

0

Asqunp

]

dad 511814

| |DA5AT HasHh



Humher of wisits

Sum of LRI visits by day, December 1998

previous 42 days wie LRI comploint
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Modeling to identify potential clusters

* Use the Generalized Linear Mixed Model
approach to logistic regression, controlling
for month, day of week, holiday.

» This treats the count of syndrome visits for
each day in each census tract as a daily
observation of the tract’s rate.

e The denominator 1in each census tract is the
eligible population.



Lower Respiratory Infection
prediction model

Odds Ratio
March 0.7
June 0.4
September 0.5
December 1
Monday 3.2
Wednesday | 2.5
Friday 2.3
Saturday 1
Holiday 0.4
Census tract All p=values
effect <0001




Identifying hot spots

* Every day, for each census tract, we
calculate the probability of seeing at least
the observed number cases on that day.

» Tracts are ordered from lowest to highest
probability.

* We compute the expected interval between
observations at least, adjusting for multiple
comparisons.
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Conclusions

Routinely collected health plan data can
supplement traditional surveillance for
bioterrorism and other 1llness clusters.

The marginal cost 1s small.
Even a few events can signal unusual clusters.

Most clusters are comprised of “routine™
cases.

A signal 1n ambulatory settings may occur
earlier than 1n hospital admissions.



Resources required

Automated data with symptoms or
diagnoses.

Same day availability:
— Electronic medical records
— Nurse call centers

— Financial claims data
Defined population with known location.

Modest data processing capacity.
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