Introduction to Public Health Surveillance
Transcript

Introduction

Welcome! My name is Jim Gale. | am professor
emeritus in the Department of Epidemiology at the
University of Washington School of Public Health
and Community Medicine. | spent 12 years as a local
health officer in Kittitas County, Washington, where
| have used surveillance while investigating several
foodborne outbreaks.

| used surveillance as a United States public health
service epidemic intelligence service officer and as a QD Northwest Centerfor Pubic Health Practice e isphp.org
research tool in evaluating vaccine efficacy in Taiwan. |
have also evaluated the uses of national surveillance data at 15 local and state
health jurisdictions in the Western United States.

This online training provides a basic introduction to Public Health Surveil-
lance. The module should take about an hour to complete. It includes several
interactive exercises designed to help you remember the material.

James L. Gale, MD, MS

Module Overview

Module Overview
This module gives an overview of surveillance systems ﬂ

. . . . This module gives an overview of surveillance
in local, state, and national public health practice. SYSIEHS aPthe [badl, SI516, ‘ahd Aatiafial |EvEs5F

Examples of these systems include: establishing public health practice.
systematic identification of cases during an outbreak, ExAmples B sleh syStems inglider

e . . « Establishing identification of cases during an outbreak
usually limited to a period of weeks or months; the (local lovel)
monitoring of teen suicides within a state to pinpoint « Monitoring of teen suicides (state level)
populations Where intervention programs m|ght be « Tracking of influenza viruses throughout the US

(national level)

most effectively used, and the tracking of influenza
virus types as they occur throughout the United States,
in order to plan for the make up of future vaccines.

Objectives Objectives E

G

By the end of this module you should be able to: By the end of this module, you should be able to:
X . . . » Define surveillance and discuss its importance to
* Define surveillance and discuss its importance to oublic heafth,
pub|iC health. « Describe at least two different types of

. . . ill tems.
* Describe at least two different types of surveil- Srveriance sysems

« Discuss the legal bases for disease reporting.
lance systems.

 List the steps in establishing a surveillance

* Discuss the legal bases for disease reporting and system.
. . . « Explain the process for evaluating a surveillance
surveillance, which differ by state. system.

* List the steps in establishing a surveillance system. |«
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* And, finally, you should be able to list the steps in

establishing a surveillance system and explain the | _hatls Surveillance?

process used for evaluating these systems T

+ Ongoing

« Systematic collection
* Analysis

« Interpretation

+ Dissemination of data

What Is Surveillance?

The Centers for Disease Control and Prevention, or

CDC, defines pUb||C health surveillance as the ongo- about a health-related event for use in public health
. . . . . . tion t d bidit d rtalit dtoi
ing, systematic collection, analysis, interpretation, and Baalth. oo s soom s 0 a1y @nd fo Improve

dissemination of data about a health-related event for
use in public health action to reduce morbidity and
mortality and to improve health. o

Who Uses Surveillance?

. . . \Who Uses Surveillance?
Data from surveillance is used in many contexts. For

example, public health practitioners, health-care Data from surveillance is used in many contexts:
H H : * Public health titi

providers, data providers and users, representatives uble health prac Tloners

of affected communities, governments at the local, N —

state, and federal levels, and professional and private + Representatives of affected communities

nonprofit organizations all use surveillance. * Governments—iocal, state,
and federal levels

¢ Health-care providers

* Professional and private
nonprofit organizations

Surveillance Systems and Applications

. . Surveillance Systems & Applications
The four essential elements of a surveillance system M

are the collection of data, the analysis of those data, » Elements of a surveillance system are

dissemination of these analyses back to the reporting m - T -, P, :,‘}

sources and to others who need to know, and applica-

tion of these results to control disease and/or improve improve health

health . « Initially used for communicable disease control

« Other applications:
= Non-communicable diseases

Surveillance was initially used as part of the process

to control communicable diseases. More recently, . —_—
these methods have been applied to other conditions, " Highwiay crashes

= Other conditions and behaviors

including non-communicable diseases, occupational
hazards, highway crashes, and a long list of other
conditions and behaviors.
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Surveillance vs. Data Collection Systems

. . Surveillance vs. Data Collection Systems
What are the differences between a surveillance Hﬁ

system and a data collection system? Data collection Data Collection Surveillance Systems
systems can be useful, but, by themselves, they do " Gicesse coirol ctvies  Survllance Systom
not constitute surveillance systems because they are * Vital records (birth and (BRFSS)

. . . o death data) = Tied to control measures
not directly linked to disease control activities. For » Dlasmes sagelfies "
example, collection of vital records information (such - Food inspections attendees

« Extending an alert for
hepatitis cases

« Information gathered
linked to disease control
activities

as birth and death data) and disease registries are not
full surveillance systems.

Food establishment inspections routinely are
conducted by local health department personnel
as part of foodborne illness outbreaks. Inspections can identify contributing
factors that may account for spread of infection and may be used to change
policy, but again, they do not constitute a surveillance system by themselves.

By contrast, the Behavioral Risk Factor Surveillance System (sometimes
called by its acronym BRFSS), which is a periodic telephone survey of a
weighted sample of the United States population to identify risky health
behaviors, is considered a surveillance system because it is tied to control
measures. The BRFSS is integral to state and local health department plan-
ning functions.

Surveillance may be established during an outbreak investigation, depending
on whether the extent of the population at risk and possibly affected is known.
Interviews with all persons attending a single banquet could be considered
case finding, that is, finding cases of the outbreak disease. This activity might
also be considered active surveillance, which we will discuss later. Alterna-
tively, extending an alert for hepatitis cases during a community-wide hepatitis
outbreak would be considered surveillance. In both instances, the information
gathered would be linked to disease control activities.

Exercise 1 Ongoing Versus Limited

. . . Ongoing
OngOIng Versus lelted « Monitor diseases
. . .. . = H titi
The duration of surveillance activity varies depend- . ,nf,z:z'z

ing on the circumstances. Surveillance systems may Limited duration

be ongoing for years for diseases such as hepatitis or * Monitor people exposed to acute events or one-time
influenza. Or they may be limited to monitor people outbreaks
. y y p p = A fire in a pesticide warehouse

exposed to acute events such as a fire in a pesticide * Norwalic-like virus due to an ill food handler

3

W Northwest Center for Public Health Practice e reeriiilr, ,ereeieieein:eneee e e e



Introduction to Public Health Surveillance
Transcript

warehouse or a one-time common source outbreak such as a Norwalk-like
virus outbreak due to exposure to an ill food handler.

We will describe ongoing reportable disease systems next. These systems
include reporting and feedback loops, which lead to actions to promote health
and prevent disease.

Passive Surveillance

. . . . . Passive Surveillance
Passive surveillance is a traditional provider-based ﬂ

approach that many people are familiar with. It + Traditional, provider-based approach
is based on each state’s official list of reportable - Based on state’s official list of reportable
diseases. States mandate reporting of cases or data, diseases

; « Provid rt to local health
usually to local health jurisdictions, by the prowd- Profiders fepu o Josal el
ers, or directly to the state, by the laboratories. In
this fashion, local jurisdictions get to see their own
patterns of disease occurrence immediately and can o

. . . S + Relative increase or decrease can be useful
follow up with providers directly for clarification. to identify trends
Although passive systems have traditionally under- o
estimated the true burden of disease, their relative
increase or decrease can be useful in identifying trends. Interpretation of such
trends requires experience to distinguish true changes in disease occurrence
from other causes of such change.

e Labs usually report to state

e Can underestimate disease burden

Passive Surveillance Information Flow

is di i i ; ; Passive Surveillance Information Flo
This diagram illustrates information flow with ongo- e —— : W 6%

ing, passive reporting systems. Physicians and other

health providers report mostly to the local health

department, and laboratories report mostly to the

state health department. The local and state health — \\. l /

departments and the CDC all exchange data with rcatt

Health

each other. The local health jurisdiction is usually \\\ — =
the primary responder if any action is needed. Local /

.o .. . Request
health jurisdictions may also call for more assistance
when necessary from the state, which in turn, can N,

request assistance from the CDC.
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Active Surveillance

. . . . Active Surveillance
Active surveillance involves active outreach, such as

personal visits or telephone calls to providers and « Involves outreach to reporting
H B . sources
laboratories, to collect specific disease reports from N _ =
. . . . = Personal visits or calls to providers
reporting sources. Active surveillance is similar to case and labs g
finding in an outbreak situation. + Collects specific disease reports o

« Similar to case finding in an outbreak situation

G

Active Surveillance Information Flow

.1 . . . . Active Surveillance Information Flow
In this diagram of active surveillance information

movement, the solid yellow arrows indicate that the
!ocal or state health department t:flkes the initiative -
in contacting the laboratory, hospital, or other health -

care provider seeking information on cases or condi- R\

tions of interest.

Sentinel Surveillance

Another widely used system is called sentinel surveil- = =nimel Sunallanas

lance. Sentinel surveillance systems are on the “look- + “Look-out' for certain health events
out” for certain health events. In an active sentinel « Units asked to report periodically
system, reporting units are asked to report periodi- * Bxample
. . = WHO uses sentinel influenza labs for advanced detection

cally. For example, the World Health Organization, of influenza

. . . = All identificati f rticular strai
or WHO, uses sentinel influenza laboratories for ows icentiication ol & parfiewtar stain

. . .. . « ltis possible to - - - - -

advanced detection of influenza activity. These isolates miss disease
confirm the presence of the virus and allow for identi- Seaviy \ /

fication of the particular strain isolated. Because senti-
nel surveillance reports come from only a sample of all | @2
potential reporting sites it is possible that the system

will miss disease activities occurring in a region

not covered by the reporting entity.
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Sentinel Surveillance (cont.)

. . Sentinel Surveillance (cont.)
Sentinel surveillance can also refer to a report-

ing system where disease occurrence is identified + Can refer to a system where disease occurrence
T is identified indirectly
indirectly.

. = Testing dead . h —
For example, dead crows are tested for West Nile crows for West ‘/ o
. ile virus o < .
Virus, because these deaths often precede human 2

cases in a community by a number of weeks. Appear- » Sentinel chickens tested for

. . . antibody conversion or
ance of the virus in crows then alerts public health arthropod-borne viruses
authorities to step up prevention activities.

In some areas, sentinel chickens are set out and
periodically tested for antibody conversion to arthro-
pod-borne viruses such as St. Louis Encephalitis virus or Western Equine
Encephalitis virus. Detection of antibodies prior to the occurrence of human
cases documents that the virus is present in that community at that time and
may suggest further prevention activities.

Exercise 2

. . Syndromic Surveillance
Syndromlc Surveillance ﬂ

Syndromic surveillance is the collection and analysis * 16 ameer fpe ehstrallande: sy
of pre-diagnosis information that leads to an estima-

« Collects and analyzes pre-diagnosis information

« Estimates likelihood of cases needing further public

tion of the health status of the community that signal health response
a sufficient probability of a case or an outbreak to ‘ lsEasnglpss o,
X . to detect outbreaks
warrant further public health response. Its utility for associated with =
. . . . L bioterrori g =
detecting outbreaks associated with bioterrorism is eenronem §°
. . . . * Not fully developed 4
increasingly being explored by public health. It has not or cost-effective yet 2 NeEREE
a fully developed system and not cost-effective at this O T e

X

point in time.

Surveillance Legal Issues SUNEIaNE e

What is the legal authority for surveillance? State laws What is the legal authority?
and regulations define each state’s authority, reporting ) iﬁfnee'?ﬁfhi?.fy"?igflﬁ';s
requirements, and practices. Although they have the requirements, and
potential for great diversity, the CDC exerts a strong prestisen:
coordinating function as to which conditions will be

made reportable and the format of the reporting. . (a:LlihCo:?; no constitutional
However, the CDC has no constitutional authority

to mandate such practices, and instead must work
through consensus with the states.

= CDC exerts strong
coordinating function.
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Surveillance Legal Issues (cont.)

. . . Surveillance Legal Issues (cont.)
Although state public health regulations can require ﬂ

the gathering of personal health information, states Privacy

. . . . . * Need to consider privacy concerns and confidentiality
must consider privacy concerns in exerting this author- « The need for surveillance on HIV and
- - - AIDS has drawn attention to these i
ity. The need to conduct surveillance and collect sensi- | “ "~ = S SEEmon o ese
tive information on HIV infection and AIDS, for exam- + Enforcement needs to be handled

. . . carefully

ple, has drawn attention to issues of authority and + Coercion is rarely used ;

confidentiality in public health. States vary in how they | Participation

balance the rights of the individual versus the needs of " patients wil paneft o 10 Partelpate I they feel fhat

the public health system to keep people healthy. ® Pl el o e s
Enforcement of reporting regulations needs to be L2

handled carefully. Cooperating with reporting sources and educating them

has usually been the most effective way to increase reporting. Coercion

through legal action is rarely used, although it is often useful to inform report-

ing sources that health departments have the authority to collect the informa-

tion. In some states legislatures have passed regulations providing authority to

collect information for specific conditions, such as HIV-AIDS.
Providers are more eager to participate if they believe that their patients

will benefit. Activities with a clear benefit include the interviewing of contacts

of patients with sexually transmitted diseases, or the administration of gamma

globulin to contacts of reported persons with hepatitis A. Respondents are not

always so conscientious if they feel that data are to be archived and yearly

totals compiled without action.

Why Does Public Health Need Surveillance?

. . Why Does Public Health Need Surveillance?
Surveillance SyStemS are used to aCCOmp|ISh several ﬂ

objectives. One primary use is to determine the distri- « Determining the distribution and spread of iliness
bution and spread of disease in different population + Detecting outbreaks
groups. An example of this is the work that was done " Supporting public health interventions

. « Portraying the natural history of a health condition
nationally as the HIV-AIDS outbreak unfolded. o :

R » Facilitating planning

Another use is to detect outbreaks and support » Evaluating prevention and control measures

public health interventions that follow from the + Testing hypotheses and stimulating research

continued monitoring of these data.

Ongoing surveillance can be used to estimate the
natural history and often the impact of a condition o
over time.

Knowing what to expect in terms of natural history aids in planning where
to allocate resources.
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Continuing surveillance after an intervention can be used to evaluate pre-
vention and control measures.

Finally, surveillance is used in certain research situations. Field testing of
new vaccines requires surveillance for disease occurrence in both the vacci-
nated and the non-vaccinated group to determine the efficacy of the vaccine.

Attributes of an Ideal Surveillance System

. . . Attributes of an Ideal Surveillance System
A surveillance system should be as simple as possible ﬂ

in both its structural design and its ease of use. It + Simple:

should be easy to apply, even before a causative agent ~ ESRS SpHIy

can be identified * Acceptable to users
A system should justify the effort required by its

Sensitivity: system’s
ability to detect all or
* Sensitive most of the cases

= May need to be traded off

participants. Its acceptability to stakeholders will for simplify, fimeliness, IS

. ] . or economy: _ only tracks conditions
be reflected in their completeness and accuracy in * Asydemhatisnorghy | for which it was set up
reporting. . Sneclllc

A system should be at least moderately sensitive.
Sensitivity is defined as the system’s ability to detect all [ %2
or most of the cases. As a practical matter, sensitivity
may need to be traded off for simplicity, timeliness, or economy. A surveillance
system that is not highly sensitive can still be useful in monitoring trends, as
long as the sensitivity remains reasonably constant from one time period to the
next.

The system should also be specific—that is, confined to the conditions of
interest. Some misclassification can be tolerated, as when monitoring for influ-
enza-like illness in schools, or influenza in nursing homes.

Attributes of an Ideal Surveillance System Aftiibiles of ar deal Surveilanee Bysteni
(cont.) M
Another attribute, timeliness, is always desirable, espe- « Timely
’ ’ y 4 p
cially for conditions where prompt intervention can * Frompf intervention can'prevent disease spresd
prevent further disease spread, as in active tuberculo- » Flgbls n
. . = Modification of case definition
SIS, or PertU55|5- = New reporting forms or procedures
For other conditions, such as Sudden Infant Death * New reportable diseases
. . . = Changes in workload

Syndrome (or SIDS), surveillance is important in _ SE—

H H H H H * Representative accurate descri tion-of
assessing recommendations for infant sleeping posi- P
. . . . . Cost-effective groups that are included
tion, but there is less urgency in gathering and analyz- and excluded

ing information than with, say, TB or pertussis. %
A flexible system will adapt to changing information
needs. These might include a modification of the
8
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case definition, as in the case of HIV-AIDS, new reporting forms or proce-
dures, new reportable diseases or conditions (such as SARS), or changes in
workload.

Generally, simpler systems will be more flexible—fewer components will
need to be modified and integrated with other systems.

Representativeness of a surveillance system refers to the accurate descrip-
tion of both groups that are included (such as the STD clinic population) and
excluded (such as un-documented migrant workers, or prison populations).

Finally, costs will influence many of these factors, especially sensitivity,
specificity, and timeliness.

Exercise 3

Setting Up a Surveillance System

. . . . . Setting Up a Surveillance System
Now we will consider steps in setting up a surveillance S s
system in a state or a community. The public health » Weigh public health importance.
importance of the event under surveillance should " Pandemio s mportant

= Costs should be assessed against potential for threats

be considered. While pandemic flu has considerable to re-emerge.
. . = Local context should be considered.
public health importance, so do other less frequent

o i o . . * Be clear about purpose and objectives.
COI’]dItIOﬂS SUCh as menlngltls or rables. The cost In

« Create action steps.

resources and goodwill involved in setting up and * Detecting outbreaks

. .. . - Desvcnbmg natural history
maintaining new surveillance should be assessed of disease

. . . .o = Evaluating an intervention
against the cost and need to maintain existing systems

and the potential for rare but dangerous threats to 0,
re-emerge. In all instances, the local context must be
considered. In setting up your system, be clear as to your purposes, and be
ready to explain them. The system should lead to action steps such as detect-
ing outbreaks, describing the natural history of a
disease, and evaluating an intervention.

Setting Up a Surveillance System (cont.)

Setting Up a Surveillance System (cont.)

Stakeholders should be invested in the system. They
should understand its purpose and receive regular
feedback. If the system is not perceived by the stake-
holders to offer public health value, participation will
lag, if not disappear.

The case definition, that is, the criteria used to iden- ’ E’;ﬁ;?:sugﬂ):e anslzed in &
tify cases of disease, should be as simple as possible, * Dont colet data tht o be
consistent with the goals. For example, laboratory o '

W Northwest Center for Public Health Practice

« Stakeholders should be
invested.

« Create case definitions that
are simple and consistent with
goals.
= Lab confirmation initially may
not be required, but may be

added later for increased
specificity.
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confirmation may not be required early in an outbreak situation, but may be
added later if increased specificity is needed.

Data should be analyzed in a timely fashion. Do not collect more data than
you are actually going to use. File cabinets are full of unanalyzed data, which
not only increases the length of time of data collection, but could actually
discourage participation.

Developing a Case Definition
. . Developing a Case Definition
In order to set up a surveillance system, a case defi-
nition must be developed As we mentioned earlier, . Simplicity is preferable —
) L. . Rk Case Definition
simplicity is often preferable at the beginning of an * Definifion may evolve | Person; Al persors
. e e . o . = male/female, all ages,
outbreak to increase the sensitivity for finding cases. + Attributes PlaEe; Eatirg/at catain o
. el . . tablishment:
For example, early definitions of SARS included Person e
. i . = Place T|n_1e. Between a two-week
clinical symptoms of fever and an influenza-like . Time pefiod
. . . . . . Symptoms: Vomiting, diarrhea
illness occurring at a certain time in a certain place. « Laboratory criteria (lasting more than two days)
Undoubtedly, many illnesses which were similar but - Sensitivity vs. specificity
not identical to SARS were included. Nevertheless,
public health officials were able to make an estimate

of the extent and severity of the outbreak, even with
such a non-specific definition.

Developing a case definition requires careful consideration. The definition
may evolve as knowledge about the disease or outbreak increases. All defini-
tions should include attributes of persons, place, and time.

When laboratory criteria become available, they can be added to the defini-
tion. For example, persons meeting the definition of a case of gastroenteritis
during a foodborne outbreak could have the positive stool culture added at a
later time.

Sensitivity, or the ability to discover all of the cases occurring, is usually
increased with a broader definition, such as all cases of respiratory disease
with fever, but it is usually at the expense of specificity, added by laboratory
criteria, or shorter periods of exposure. For example, if a positive stool culture
is part of a definition, persons who are actually cases may not be counted if
their stool culture is no longer positive, or the specimen is mishandled. These
trade-offs need to be carefully considered.

Data Collection

Surveillance involves all levels of public health, yet the routes for collecting
and exchanging disease information vary. Traditionally, surveillance systems
have relied on individual disease report cards filled out by clinical providers
10
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and sent to the local health department. There, more

comprehensive surveillance forms may be filled out CaleiE pleslien

and/or entered into a computer. The forms and the » REUSHOF ERENT g IBeR8S TRIGTAEHION VAR
report card may then be mailed or sent electroni- + Traditional method |
= Physicians fill out disease reports cards
cally to the state health department, where they are . LA mossmomprelienslis fors "
entered into a computer and electronically transmit- 8 Foumesad fepaiianicient ofidaiesilh
ted to the CDC = Data sent electronically to CDC l
. . . . i i Stat
There is a push to make all reporting electronic, but z:s: tenrozkemll epering slecionie
.. . . allenges
this is not yet feasible. Issues of completeness of data . Completeness = Security and compatibiliy
N H H Al _ = Timeliness = Access rights CDC
forms, timeliness, data confidentiality, system secu : Eofictill o Ceen e

timely or available

rity, and right of access to data among people at the
federal, state, and local level are among the issues to
be resolved. Resources for analyzing and interpreting
data are not always timely or available.

Limitations of Surveillance Systems
. oo . . . Limitations of Surveillance
Surveillance system limitations include diagnostic
accuracy, completeness, and timeliness of report- « Quality of data
ing. However, surveillance data can be very useful " Boouracy
. . = Completeness s anes
whenever there is a change in the level of reported + Timelines oot
cases based on what is expected from past reports. As * Reporting !
. . = L vere di und rted :
long as we have an idea of the quality of these three {only el percarteigs SEakeaTs) bl o
characteristics, having some data is usually better than * Sevaredisases Wl TApOrad of reported
o cases.
having none at all. We have spoken of accuracy and .
= Some ill persons don't seek care
completeness of our data, and we have noted that e -
there are usually trade-offs in time and resources to g

increasing these two characteristics beyond a certain
point.

In some instances, such as salmonellosis, reported cases underestimate what
is happening in the community because only a small percentage of affected
individuals seek out medical care. On the other hand, more severe diseases,
like encephalitis or meningitis, are fairly well reported because of their severity
and likelihood of being seen and recognized by a clinician.

For any condition, omissions along the reporting path may occur. These can
range from omissions caused by ill persons not seeking care, on up to omis-
sions at the CDC itself.

11
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Limitations of Surveillance Systems (cont.)

L Limitations of Surveillance (cont.)
In summary, despite incompleteness and some ﬂ

misclassification of reported cases, relative increases » Incomplete data can still be useful

or decreases can indicate useful trends. Experience %”fefeme.s can be used fo suggest active

) . - ] intervention and evaluate its effectiveness

is needed in interpreting data, but inferences can be P SR—

Virus reporting has
been used to identify
progression of disease
and spectrum of
associated illness

used to suggest the need for active intervention and // —
to evaluate the effectiveness of each intervention as it R,;

is put in place. For instance, West Nile Virus reporting °
is not complete, but has been useful in identifying the .
east-to-west progression of disease across the United SsfonsB Ruarveamserolisob s hoer 9855067
States and the spectrum of associated illness. %

Exercise 4

Analyzing Surveillance Data

. . Analyzing Surveillance Data
The analysis of surveillance data often depends upon M

its intended use. + The analysis of surveillance
. . . data often depends upon its
Ongoing passive surveillance data are usually used intended use.

Cases

to monitor trends over time by person and place. * Pessivaly callactad dataiare
L. usually used to monitor trends
These are usually descriptive analyses and often over time by person and place, 2% X' %2 208 2008 205
. . . . = Descriptive analyses, often depicted graphically.

depicted graphically. The simplest analyses will often = Simplostendlyecs offen rotum most bencit
return the majority of the benefit from passive surveil- " PEISOH IS, SRS

. . . « Knowledge of condition helps determine when and why
lance data. Analysis by person, place, and time is fo use prevalence or incidence rates.
always the place tO Start. - rReitger;Terable to simple counts but often require additional

NWCPHP module: Data Interpretation for Public Health Professionals

Knowledge of each condition will often determine
why prevalence or incidence data should be used.
Rates are sometimes preferable to simple counts, but
often require more resources to gather them. The
additional benefit may not be justified by the addi-

. West Nile Virus Activity
tional cost. Please see our other modules for further ﬂ

discussion of rates, incidence, and prevalence. West Nile Virus Cases Reported in 2005

[ Indicates human disease case(s)
[ Avian, animal, or mosquito infections

West Nile Virus Activity o

This map shows 2005 West Nile virus activity in
human, avian, animal, or mosquito infections reported
to the CDC. That these reported cases in all likeli-
hood do not constitute all cases that occurred does
not diminish the usefulness of this map. A semi-quan-
titative sense of the distribution of West Nile virus e

12
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activity is well conveyed by the numbers of cases, and especially by those few
states where no human cases have been reported. The additional information
conveyed by rates would probably not justify the additional expense and effort
required to get the information to calculate them.

Hepatitis A ﬂmpamis -
Here is another map showing surveillance information, %ﬂ?ﬁﬁ@ﬁﬂ?ﬁff@gs ber 100,000 population,

this time for reported Hepatitis A case rates by state

and U.S. territory. Differences in the completeness of
reporting over time and by different states must be
taken into consideration in drawing inferences from

<25 [ 2549 5.0-0.9 [N 10.0-19.9 NEM >20

these data. That can be done by experienced person- " W s
. [ cnmi
nel, and plans for resource allocation can be made 0 eu

aCCOI’d | ngly. Source: CDC. Summary of

s notifiable diseases. 2002.

Anthrax Cases

In the fall of 2001, an investigation conducted Anthrax Cases
by local, state, and federal public health and law ﬂ’

P . e . . Number of biot ism-related anth , by date of
enforcement authorities identified letters intention- onset and work looafion: Distict of Columbia (0,
. . . . . Florida (FL), New J NJ), and New York Cit ’
ally contaminated with Bacillus anthracis spores. This (NG, Sentember 16-ctober 25,2001, . nonal
. =]
graph shows the location and date of onset of anthrax g?f
NJ
cases. When such an outbreak occurs, it is impor- o i, e
.. . e 23| NYC "
tant to enhance existing surveillance activities and/or Szl s PH%H S 5
. . n
to install new systems to meet the needs of a given "t 1o 2 x5 2 1 4 7 10 w6 19 2 2
b September October
outbreak. Date

w *Postmarked date of known contaminated letters.

Surveillance: Anthrax Outbreak (2001)
Several different surveillance strategies were employed

by states in response to the intentional release of Surveillance: Anthrax Outbreak (2001)
anthrax in 2001. These strategies were developed with ﬂ.

. . T "R * Goals of anthrax surveillance
the goals of improving case finding, describing the

* Improving case-finding

spectrum of clinical signs and symptoms of possible ; Deserting clnical signsand ymptoms
anthrax illness, characterizing the population at risk, s DiSlailnifgIHE FREHILINS B the BbHEEk
and determining the magnitude of the outbreak. » Examples of anthrax surveillance activities
One strategy initiated in response to the outbreak | ettt smotrs o orson
was the implementation of a hospital-based surveil- [ Review of deah cerfcates
lance system to monitor conditions potentially related - Postal worker absentesisin

to anthrax or other bioterrorism-associated agents.

X
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Other health indicators monitored for anthrax activity included: a review
of death certificates from a specified period of time prior to and during the
anthrax outbreak to determine whether any of the deaths could have been
anthrax-related, review of laboratory data by contacting hospital-associated
laboratories to collect information on detection of the bacterium that causes
anthrax as well as other similar species of bacteria, and review of postal
worker attendance records.

AIDS Reported Cases 1982-2002

AIDS Reported Cases 1982-2002
This figure shows the number of cases of AIDS H

reported from 1982 through 2002 NOte the Sharp Acquired Immunodeficiency Syndrome (AIDS) Reported cases, by year:
. . .« e U.S*and U.S. territories, 1982-2002
spike in the curve that occurs when the case definition oo
. . . g Expar!sion of
of AIDS was changed in the early 1990s, increasing to000p|  Survellance —
ege s .. . o}
the sensitivity of the definition. As long as the viewer g o
knows of this change, the rise in the graph at this point L
can be properly interpreted. The absolute number of o0
. ey 1982 1987 1992 1997 2002
cases before or after the case definition was changed eed
cannot be known. 31,3002 Tovlmlutes svees among resdents mine .S, temtones and 64

w cases among persons with unknown state of residence.

Exercise 5

Evaluation of Surveillance Systems

. . . Evaluation of Surveillance Systems
Evaluation is an important component of the ongo- ﬂ

ing surveillance process. The approach must be flex- « Approach must be flexible
ible, since characteristics of each system will vary by . System characteristics vary by
condition. condition
. . = Rabies must be reported
For example, all cases of rabies probably will be s Tefrveiiburfs pmager relis I e

repo'rted if rabies is diagnqsed, for two reaso.ns:'inter- e ot provent aciional oxpocures
vention must be prompt, first to prevent rabies in

persons exposed (by administration of rabies immune
globulin, or vaccine), and second, to prevent addi-
tional exposures in unexposed persons (by confisca- R
tions of animals, bats, and so on). By contrast, the
consequences of an unreported case of influenza are usually not so dire.
Completeness of reporting takes on different levels of value for these two
conditions.

= Influenza can go unreported
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Evaluation (cont.)

Evaluation (cont.
Engaging stakeholders is as important during the eval- H

uation process as when a surveillance system is being + Engage stakeholders.
. . = Data providers

developed. Stakeholders include those who provide + System operators
data for the system, those who operate it, and those " HSereoiihs Infermatlonganaraied

! . . « Weigh the public health impact.
who use the information generated. Since they are . Examine the system operation.
invested in the system, they provide context for, and + Assess quantitative attributes.
recommendations following, the evaluation results. ¢ Eialasrsosts and kel

C . ;. . *» Present conclusions and recommendations.
Weighing the system'’s importance must be ongoing, < ATesbiectves belg MY

and is as important during the evaluation as when the " Shouldsysiem continue, be modfied, or iscontinued?
system was established.

The system operation evaluation process should include the population
under surveillance, time for data collection, information collected, information
providers, information transfer and data analysis, and report distribution.

It should include an assessment of the simplicity, flexibility, and acceptability
of the system.

It is also necessary to assess quantitative attributes of the system, including
its sensitivity, representativeness, and timeliness. Evaluation of the costs and
benefits is critical.

Finally, the conclusions should state whether the system is meeting its objec-
tives, and whether it should be continued, modified, or discontinued.

CDC’s Role in Surveillance

CDC provides important leadership for surveillance ﬂCDC s Role in Surveillance

activities in Several WayS- * Provides national leadership
H . H . . = No legal authority; must be invited by state to provide assistance
As mentioned earlier, their leadership is by consen- - Fole e ndbliE ol oumelion
sus with the states, as they have no constitutional + Supports the states
. . = Provides assistance to states if needed
authorlt to force states to com [ A WlthOUt the = Provides training and consultation in public health surveillance
Y ply

= Distributes and oversee funding

involvement of local health providers and local health  Receives, collates, analyzes, and reporte data

departments, routine surveillance would not even » Suggests changes to be considered in public health
. . , .. . surveillance activities

exist. On the other hand, without CDC'’s participation, + Reports disease information to World Health

there would be no standardization of public health Cirganization

information. Furthermore, data might not be analyz- VY.

able across state borders.

CDC provides a national perspective for controlling disease conditions and
improving the public’s health in general. They often respond to requests from
states if assistance with these activities is needed.

CDC supports the state’s efforts to perform routine surveillance by providing
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training and consultation. They also distribute and oversee the funding to help
support many nationally reportable conditions.

Operationally, the CDC receives, collates, and analyzes the data that flow
into the various centers and programs. From the analysis of these surveillance
data, they may suggest interventions in cooperation with states to improve
disease prevention and control activities. In addition, in conjunction with
current research, they may suggest changes to improve public health surveil-
lance activities.

And finally, CDC reports disease information of global importance to the
World Health Organization.

National Notifiable Disease Surveillance National Notifiable Disease Surveillance System
System (NNDSS) H
The CDC maintains many surveillance systems. One N TSRS st et amaionat

is the National Notifiable Disease Surveillance System, . Publi'cizes I of ciseases, Iab findings, cass

or the NNDSS. The NNDSS provides communicable definitions. ' '

disease data at the national level. It pu blicizes the * Maintains system for passing case reports from
list of reportable diseases and laboratory findings of local jurisciGESESEEENE G A
public health interest, publishes case definitions for _ -

. . . * The Council of State and Territorial Epidemiologists,
the SYStem/ and maintains a SYStem for passing case along with representatives from the CDC, review
reports from local health jurisdictions to the states and this list annually.
then to the CDC. The NNDSS produces local, state, L
and national disease incidence and trends to guide
public health activities at all three levels. The system collects information on
61 conditions, primarily infectious conditions. The Council of State and Terri-
torial Epidemiologists, along with representatives from the CDC, review this list

¢ Collects information on 61 notifiable conditions.

annually.
Federal Surveillance Systems
. . Federal Surveillance Systems
The CDC maintains over 100 other surveillance ﬂ
systems, in addition to the NNDSS. Some of these + Over 100 federal surveillance systems
include international collaborators. These systems + Collect data on over 200 infectious and non-
. . . . infectious conditions such as:
address over 200 infectious and non-infectious . o
. i = National West Nile Virus ﬂ
diseases. Examples include: @ Surveillance System
The National West Nile Virus Surveillance System, &= (B;g;‘gg;a' Risk Factor Survelllance System
which monitors West Nile Virus activity and triggers % = Influenza Sentinel Physicians Surveillance
o o Network
control activities when indicated. ewor
A . . = Vaccine Adverse Event
As we mentioned before, the Behavioral Risk Reporting System (VAERS)
Factor Surveillance System is a telephone survey of a @«
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weighted sample of the United States population. It gathers behavioral data
affecting preventable chronic diseases, injuries, and infectious diseases. The
data are used by states to track health problems and evaluate public health
programs.

Influenza surveillance involves sentinel care providers reporting the overall
number of patient visits and the number of visits for influenza-like illness by
age group to their facilities each week. These data are combined with other
surveillance data in order to describe the national and regional activity of influ-
enza and influenza-like illness.

The Vaccine Adverse Event Reporting System, or VAERS, is a post-market-
ing surveillance program, which collects information about adverse effects
occurring after the administration of licensed vaccines in the United States.

It is a cooperative program of the CDC and the Food and Drug Administra-
tion. Although not particularly sensitive, since many adverse effects are either
not recognized or do not get reported, under the correct circumstances it can
indicate a problem.

State Surveillance Systems

. . . . State Surveillance Systems
Many states are lmplementlng projects that improve ﬂ

the pUbIIC health system by Computerizing publlc » Computerized information
health information and providing secure 24 hour, 7 * Automated lab reporting
day a week means for urgent communications during " Homih staistes X
public health emergencies. For instance, laboratory » Hospitalizations @
. . . = Vital statistics

data are. now belng reported aUtomatlca”y In S‘OYT'IG » Distribute data as raw data sets, statistical tabulations,
states. Like the National Center for Health Statistics, Web pages, printed reports

H P H H « Data used to understand trends, identify high risk
states also collect and publish critical information S, (52 FHCF e: . St AT EBTREE,

that is needed to help guide actions and policies to BiEisges
improve the health of their citizens. State health statis- | %2
tics programs provide access to data that cover injuries,
hospitalizations, deaths, births, pregnancy rates, abortion rates, and behavioral
risk factors. Data may be distributed as raw data sets, statistical tabulations,
Web pages, and through printed reports. These data are also used by policy
makers, health professionals, community-based organizations, and researchers
to understand trends, identify high-risk populations and geographic areas, set
prevention priorities, and plan targeted health promotion strategies.
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Summary
. . . . Summary
In summary, public health surveillance is a core public
health activity directly ||nked W|th assessment. Or|g|— + Public health surveillance is a core public health activity.

. . . . « Originally used to control infectious diseases, it has expanded
na”Y Used tO COﬂtrOl InfeCtIOUS dlseases, Survelllance to include other types of hazards, illnesses, behaviors, and
has expanded to include environmental hazards and aotivities.

. L. . . . *+ Legal authority for surveillance activities is spelled out in
illnesses, injuries, chronic diseases, health behaviors, state-specific statutes.

H HVH o + Data sources and surveillance methods should be matched to
and maternal and child health activities. Legal author- T
Ity for surveillance activities is Spe”ed out In state- + Regular evaluation ensures that problems of public health

.. . importance are being monitored efficiently and effectively.
SpeCIflC statutes and varies among states. Data sources E N )
« Each system is unique and must balance benefits, personnel,
and surveillance methods must be carefully selected SSOUIRES, B Custs.
to match the available resources and specified goals Qe

of surveillance. Surveillance systems should be evaluated regularly to ensure
that problems of public health importance are being monitored efficiently and
effectively. Each system is unique and must balance benefits versus personnel,
resources, and cost allocated to each of its components to achieve its intended
purpose and objectives.

Resources
Web Resources
. . . . Council for State and Territorial Epidemiologists, Publication, Rebecca A. Meriwether,
H e re a re SO m e | | n ks th at p rOV | d e fu rth e r | nfo r m atl O n ﬁltu?pn'nt for a National Public Health Surveillance System for the 21st Century,
p:/fwww.cste.org/pdffiles/Blueprint. pdf.
a bO ut s u rve i I | a n Ce . National Center for Infectious Diseases Office of Surveillance, CDC

http:/Awww.cde.gov/ncidod/osr/index.htm

Epidemiology Program Office, Division of Public Health Surveillance
. and Informatics, National Notifiable Diseases Surveillance System, CDC
FI n al AS S eS s m e nt http:/fwww.cdc.gov/epo/dphsi/nndsshis.htm
U.S. Influenza Sentinel Providers Surveillance Network, CDC
http:/fwww.cdc. gov/flufweeklyfluactivity.htm
Behavioral Risk Factor Surveill System (BRFSS), CDC
http://www.cdc.gov/brfssfindex.htm
Washington Electronic Disease Surveillance System (WEDSS), Washington State DOH
http:/Awww.doh.wa.goviwedss/

Guidelines for Evaluating Public Health Surveillance Systems
http:/Avww.cde.gov/mmwr/preview/mmwrhtml/rr5013a1.htm

X
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