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Public Health Surveillance Systems

The deadline for your annual public
health surveillance report is quickly
approaching. You have been asked
to gather data from a variety of
sources to provide a complete pic-
ture of the health of your commu-
nity and compare it to the state and
nation.

Where can you find all of this infor-
mation? Luckily for you, public
health surveillance data are being
collected and tabulated all of the
time. You just need to know where
to look for the data.

In this issue of FOCUS, we discuss
sources of surveillance data and
provide examples of different types
of surveillance systems. First,
though, it is important to remember
why surveillance data are collected.

Purpose of Surveillance

As noted in FOCUS Volume 5, Issue
5, collecting surveillance data has
many purposes, including monitor-
ing disease trends, detecting out-
breaks, providing information to
plan public health interventions,
and stimulating research.

The specific uses of surveillance
data vary depending on the organi-
zation or agency using the data.
While national agencies are often
interested in monitoring disease
trends over time to inform public
health policy, state and local agen-
cies may have more immediate
goals. Purposes of state and local
surveillance include: assuring accu-

rate diagnosis and treatment of in-
fected persons, managing people ex-
posed to disease, detecting out-
breaks, and guiding public health pre-
vention and control programs. (1)

Types of State and Local Surveillance
Systems

A number of surveillance systems are
used routinely by public health depart-
ments at local, state, and national
levels. We will provide a broad over-
view of some of these systems, includ-
ing vital statistics, disease reporting,
and surveys, all of which can be used
to monitor disease trends and plan
public health programs for a wide vari-
ety of conditions.

Then we will discuss more specialized
systems, including sentinel surveil-
lance, zoonotic disease surveillance,
adverse events surveillance, syn-
dromic surveillance, disease regis-
tries, and laboratory surveillance.
Some types of surveillance systems
are more useful for certain diseases
than others, but each fills a specific
need.

Vital Statistics

Records of births and deaths are a
basic but critical cornerstone of public
health surveillance. Mortality data
over the past century have shown a
dramatic decrease in the rate of
deaths due to infectious diseases,
while the rate of death from non-
infectious causes has remained
steady. (2) The infant mortality rate
(the number of deaths among infants
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per 1,000 births) has long been used as an indicator of
overall population health. Birth data are also used to
monitor the incidence of preterm birth, a risk factor for a
variety of adverse health outcomes.

In the United States, vital statistics are available from the
National Center for Health Statistics and from state vital
records offices. The Centers for Disease Control and Pre-
vention (CDC) also operates an online system, CDC WON-
DER, containing data on births, deaths, and many dis-
eases.

Disease Reporting (Morbidity Data)

One common form of surveillance involves the required
reporting of certain diseases to public health authorities.
Disease reporting is required internationally by the World
Health Organization, through International Health Regula-
tions (IHR). IHR require reporting of smallpox, wild-type
poliomyelitis, severe acute respiratory syndrome (SARS),
and human influenza caused by new subtypes. Under
IHR, countries are also required to report any public
health emergency of international concern. (3) A broad
definition is used to capture any disease, condition, or
event that could represent an international risk.

In the United States, disease reporting is mandated by
state law, and the list of reportable diseases varies by
state. States report nationally notifiable diseases to the
CDC on a voluntary basis. (4) The list of notifiable dis-
eases is updated regularly by the Council of State and

Territorial Epidemiologists and the CDC.
Surveys

Routine surveys are surveillance tools that are especially
useful for monitoring chronic diseases and health-related
behaviors. One national survey conducted in the US is
the Youth Risk Behavior Survey (YRBS). The YRBS asks
high school students about health-related behaviors such
as substance use, sexual behavior, physical activity, and
nutrition. Results from the YRBS can be used to monitor
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trends in health behaviors, plan public health programs,
and evaluate public health policies at national and state
levels. For example, YRBS results have shown a decline in
youth smoking from 36% in 1997 to 20% in 2007 (see
Figure 1). (5)

Other national surveys conducted by the CDC include the
Behavioral Risk Factor Surveillance System (BRFSS), the
National Health Interview Survey (NHIS), the Pregnancy
Risk Assessment Monitoring System (PRAMS), and the
National Health and Nutrition Examination Survey
(NHANES).

Sentinel Surveillance

An alternative to population-based surveillance, sentinel
surveillance involves collecting data from a sample of re-
porting sites (sometimes called sentinel sites). For exam-
ple, one of the most common sentinel surveillance sys-
tems used in the United States is for influenza. Selected
health care providers report the number of cases of influ-
enza-like illness to their state health department on a
weekKly basis. This allows states to monitor trends using a

Figure 1. Percent of high school students who reported smoking
in the 30 days prior to the survey, United States, 1997-2007 (5)
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National Vital Statistics System: Data on births, deaths, marriages, divorces, and fetal deaths from all 50 states,
2 cities (Washington, DC, and New York City) and 5 territories (Puerto Rico, the Virgin Islands, Guam, American
Samoa, and the Commonwealth of the Northern Mariana Islands). Much of the information is available online.

Web site: http://www.cdc.gov/nchs/nvss.htm

CDC WONDER: A user-friendly query system providing public health information on births, deaths, cancer
incidence, HIV and AIDS, tuberculosis, vaccinations, and census data. Web site: http://wonder.cdc.gov.

Nationally Notifiable Infectious Diseases: List of diseases recommended for states to report to CDC. Web site:

http://www.cdc.gov/ncphi/disss/nndss/phs/infdis.htm
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relatively small amount of information. Fig-
ure 2 shows the percentage of patients with
influenza-like iliness reported during the 7
2006-2007 and 2007-2008 influenza sea-

sons. (6) The graph indicates that the peak &4
of influenza activity during the 2007-2008

season occurred in late February and early 5 4
March (Weeks 7-9).

Sentinel providers can also be used to
gather more specific information. A sentinel
provider network in British Columbia, Can-
ada, was used in a study of vaccine effec-
tiveness during the 2005-2006 influenza

season. (7)

% of Visits for ILI

k3
L

Zoonotic Disease Surveillance
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Figure 2. Percentage of visits for influenza-like illness reported by US senti-
nel provider network, 2006-2007, 2007-2008 (6)

Public health surveillance is not necessarily o
limited to humans. Surveillance of zoonotic

diseases (diseases found in animals that

can be transmitted to humans) often in-

volves a system for detecting infected ani-

mals.

In 2001, Florida conducted surveillance for West Nile
Virus (WNV) using a variety of strategies, most involving
animals. (8) The state health department provided a Web
site and a telephone hotline for the public to report dead
birds, some of which were collected and tested for WNV.
Mosquitoes were collected and tested for WNV in 10
counties. Blood was collected from 3-12 sentinel chick-
ens in each of 212 flocks up to 4 times per month and
tested for antibodies to WNV. Veterinarians were asked
to test horses with neurologic symptoms consistent with
WNV. Health care providers were reminded of reporting
and diagnostic criteria for possible human cases of WNV.

Together, these surveillance systems allowed public
health authorities to determine the intensity of WNV by
geographic area. Detection of WNV led to public health
control measures, such as advising the public to protect
against mosquito bites and intensifying mosquito abate-
ment efforts.

Adverse Events Surveillance

One type of surveillance system focusing on patient
safety is the Adverse Events Reporting System (AERS),
operated by the Food and Drug Administration (FDA). (9)
The purpose of this system is to gather information about
negative effects experienced by people who have re-
ceived approved drugs and other therapeutic agents.
Voluntary reports to the AERS can come from health care
providers, including physicians, pharmacists, and nurses,
as well as members of the general public, such as pa-
tients or lawyers. Sometimes health care providers or
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patients may report adverse events directly to the product
manufacturer. When this happens, the manufacturer is
required to report the event to AERS. The FDA uses AERS
to identify possible safety concerns associated with ap-

proved products.

Like AERS, the Vaccine Adverse Events Reporting System
(VAERS) is focused on patient safety. VAERS, which is
operated by the CDC with the FDA, operates like AERS, but
focuses on negative effects experienced by people who

have received licensed vaccines. (10)

VAERS was used in 2003 as part of a surveillance pro-
gram for smallpox vaccines given to health care and pub-
lic health professionals in preparation for a possible
bioterrorist attack. More than 100 adverse events were
reported after smallpox vaccination, including 16 suspect
and 5 probable cases of myocarditis or pericarditis. (11)
Based on these and related concerns, the Advisory Com-
mittee on Immunization Practices eventually recom-
mended ending smallpox vaccination after health care
and public health response teams had been vaccinated.
(12)

Because AERS and VAERS are passive surveillance sys-
tems, they may be limited by underreporting or biased
reporting, and they cannot be used to determine whether
a drug or vaccine caused a specific adverse health event.
(See FOCUS Volume 5, Issue 5 for definitions of active
and passive surveillance.) Instead, these systems are
used as early warning signals. Possible associations be-
tween drugs or vaccines and adverse events can then be
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examined in more detail using a well designed epidemi-
ologic study, and based on the results, appropriate action
can be taken.

Syndromic Surveillance

Syndromic surveillance is a relatively new surveillance
method that uses clinical information about disease signs
and symptoms, before a diagnosis is made. Often, syn-
dromic surveillance systems use electronic data from
hospital emergency rooms.

For example, New York City operates a syndromic surveil-
lance system using emergency department chief-
complaint data from approximately 44 hospitals. (13)
The data are monitored electronically for signals that
might indicate the beginning of a disease outbreak. In
2002, the system detected a higher than usual number
of diarrheal and vomiting symptoms. Based on this infor-
mation, the health department notified hospital emer-
gency departments of a possible outbreak and collected
stool specimens, several of which tested positive for no-
rovirus. Thus, the syndromic surveillance system pro-
vided the health department with early notification of the
outbreak.

However, a similar outbreak later that year was not de-
tected by the system. The failure to detect this outbreak
was attributed to incorrect coding of the chief complaint
by emergency departments.

The New York City experience illustrates the potential
benefits of syndromic surveillance, as well as areas
where changes are needed to increase the usefulness of
the system.

Registries

Registries are a type of surveillance system used for par-
ticular conditions, such as cancer and birth defects. They
are often established at a state level to collect informa-
tion about persons diagnosed with the condition.

For example, cancer registries collect information about
type of cancer, anatomic location, stage of disease at
diagnosis, treatment, and outcomes. This information
can be used to improve prevention programs. Based on
registry data, a state might discover that women in rural
areas are diagnosed with breast cancer later than women
in urban areas. In this situation, the state might choose
to promote mammography screening in rural areas using

a mobile van.
Laboratory Data

Another source of surveillance data is public health labo-
ratories, which routinely conduct tests for viruses, bacte-
ria, and other pathogens. In the US, public health labora-
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tories participate in the National Salmonella Surveillance
System through electronic reporting of Salmonella isolates.
In 2006, more than 40,000 isolates from the US were re-
ported through this system. (14) Laboratory serotyping pro-
vides information about cases that are likely to be linked to
a common source. For this reason, serotypes are useful for

detecting local, state, or national outbreaks. (15)

Another laboratory system that plays an important role in
surveillance is PulseNet, developed by the CDC and the
Association of Public Health Laboratories to monitor food-
borne iliness outbreaks. PulseNet enables public health
laboratories across the US to compare pulsed-field gel elec-
trophoresis (PFGE) patterns of bacteria isolated fromill
persons and determine whether they are similar. This al-
lows scientists to determine whether an outbreak is occur-
ring, even at geographically distant locations, and can de-
crease the time required to identify outbreaks of foodborne
illness and their causes. (16)

Public Health Actions Resulting From Surveillance

Now that we have discussed a variety of sources of surveil-
lance data, you might be wondering how the data are actu-
ally used for public health action.

One global example is monitoring progress toward the
eradication of poliomyelitis. Surveillance data allow us to
see the dramatic decrease in paralytic poliomyelitis in the
United States in the decades following the licensure of inac-
tivated polio vaccine in 1955 and the oral polio vaccine in
1961 (see Figure 3). (17) Using similar data from countries
around the world, the World Health Organization has imple-
mented intensive vaccination programs in areas where the
decline has not been as significant.

Figure 3. Number of cases of paralytic poliomyelitis by year,
United States, 1967-1997 (17)
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Surveillance for HIV/AIDS has been ongoing since the de-
tection of the disease in the US in 1981. Data on the inci-
dence and prevalence of HIV and AIDS among population
subgroups and geographic areas are important to guide
prevention and control efforts.

For example, between 2003 and 2006, the estimated
number of HIV/AIDS cases increased among men who
have sex with men while remaining steady among hetero-
sexuals and decreasing among injection drug users. This
information suggests that prevention programs may be
working more effectively in some groups than others. Also,
mapping HIV/AIDS rates for the United States shows a
clear pattern of higher risk in the southeastern states than
in the rest of the nation (see Figure 4). This suggests a

need for more prevention measures in the southeast.

Recent improvements in HIV testing will soon allow public
health professionals to distinguish between recent and
older infections at the population level, providing a better
estimate of HIV incidence. (18)

] Page 5

Conclusion

There are many sources of public health surveillance data
at local, state, and national levels. This issue highlights a
few common sources, but there are a variety of others.
Knowing where to look for different types of data can save
valuable time and resources.

Surveillance data can be used for a variety of purposes,
including guiding prevention strategies and targeting re-
sources, detecting disease outbreaks of local, national,
and international significance, and evaluating public
health control measures.

Figure 4. Rates of diagnosed HIV/AIDS, by area of residence, United States, 2006 (18)
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