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Public Health Surveillance
• Introduction:

– Surveillance: The continued watchfulness over the distribution and trends 
of incidence of a disease through the systematic collection, consolidation, 
and evaluation of morbidity and mortality reports and other relevant data

– Public Health Surveillance now includes diseases and injuries (including 
risk factors) of public health problems

– Real essence is to monitor health problems to facilitate prevention and 
control

– Essential in setting priorities, planning, and conducting disease control 
programs and assessing control efforts (does not control the problem)

– 5 main functions for those conducting surveillance:
• ID, define, and measure the health problem of interest
• Collect and compile data about the problem
• Analyze and interpret these data
• Provide these data and their interpretation to those responsible for controlling 

the health problem
• Monitor and evaluate the usefulness and quality of surveillance to improve it 

for future use
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Purpose and Characteristics of 
Public Health Surveillance

• To help interpret data and control disease, it is essential 
for surveillance to have clear objectives

• Need to have a clear description of how data are 
collected, consolidated, and analyzed

• After objectives are determined, critical characteristics 
of surveillance are apparent:
– Timeliness: to implement effective control measures
– Representation: to provide an accurate picture of the 

temporal trend of the disease
– Sensitivity: to allow ID of persons w/ disease to facilitate Tx, 

quarantine, or other measures
– Specificity: to exclude persons not having disease
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Purpose and Characteristics of 
Public Health Surveillance

• Essential ?’s to ask 
when deciding 
surveillance objectives 
and methods for study:
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ID Health Problems for Surveillance
• You must first determine: 

Is this problem acute and 
life-threatening or more 
chronic? Is it truly a 
problem for this 
population? 

• Selecting a Health 
Problem for Surveillance:
– What is its importance?
– Ability to prevent, control, 

or Tx the health problem
– Capacity of health system 

to implement control 
measures for the health 
problem
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ID Health Problems for Surveillance
– In the US, CDC and Council of State and Territorial 

Epidemiologists (CSTE) review communicable 
diseases and other health conditions to determine 
which ones should be reported to federal authorities 
by the states

– Because of their immediate threat, communicable 
diseases are usually the ones reported

– The MMWR (Morbidity and Mortality Weekly 
Reports)  provides a weekly and annual summary of 
nationally notifiable infectious diseases in the US

– Table 5.1 provides a list of the Nationally Notifiable
Diseases– United States 2006
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ID Health Problems for Surveillance
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ID Health Problems for Surveillance
• Defining the Health Problem, ID Needed Information, 

and establishing the Scope for Surveillance:
– After ID the need to undertake surveillance, we must then 

operationalize the definition to ensure the problem is accurately 
and reliably recognized and counted; this is known as the Case 
Definition: 
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ID Health Problems for Surveillance
– Defining a case isn’t always  “cut and dry”
– Often, it becomes necessary to ID and count 

occurrence of a disease based on a constellation of 
s/s, CC, or presumptibe Dx; this is known as 
Syndromic Surveillance

– A good clinical example of this is the WTC attacks:
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ID Health Problems for Surveillance
– The goal of syndromic surveillance is to provide an earlier indication of an 

unusual inc. in illnesses than traditional surveillance might to facilitate 
earlier intervention

– The advantage of syndromic surveillance is that persons can be ID when 
they first seek medical attention, often 1-2 days before a Dx is made

– Because the emphasis is based on s/s instead of confirmed diagnoses, we’re 
more likely to “capture” possible cases

– However, this results in a multitude of complex data collection and analysis; 
computers are utilized to assess for space-time clusters
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ID Health Problems for Surveillance
– Syndromic Surveillance is an important adjunct not intended to replace 

traditional surveillance; it’s effective at detecting possible bioterrorist events 
early 

– However, it’s not a proven science—fortunately we haven’t had to test it
– Critics cite possible high implementation costs & likelihood of “false alarms”
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ID Health Problems for Surveillance
– After defining the case, determine what information 

is needed from surveillance data to implement control 
measures

– For example, local control measures might be needed 
if the problem affects only a county

– Or, obtaining the names and addresses of sexual 
contacts might be effective at controlling an outbreak 
of syphilis

– Knowing new cases of HIV over the course of a year 
might be a good gauge at prevention efforts

– Also essential is establishing geographic boundaries 
and timelines for the surveillance
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ID or Collecting Data for Surveillance
• After ID the problem and its definition, scope, and needs, 

available reports and other relevant data should be 
located that can be used to conduct surveillance

• Before describing available local and national data 
resources for surveillance, understanding the principal 
sources and methods of obtaining data about health 
problems is helpful

• It is essential for practitioners to know and recognize the 
natural Hx of a disease in order for it to be “caught” and 
counted

• Diseases with readily apparent s/s are more easily 
recognized and counted than those without them

• Some diseases are in-between these extremes
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ID or Collecting Data for Surveillance
• Sources and Methods for Gathering Data:

– Data collected for health-related purposes typically come from 
3 sources:

• Individual persons; the environment; and providers/facilities
– Data collected for non health-related purposes can also be used 

for disease surveillance



VÉÄÄxzx Éy aâÜá|ÇzVÉÄÄxzx Éy aâÜá|Çz

ID or Collecting Data for Surveillance
– Environmental monitoring, surveys, 

notifications, and registries are useful in 
collecting the majority of health-related 
data

– Depending on the situation, these methods 
might be used to obtain information about a 
sample of a population or events or about 
all members of the population or all 
occurrences of a specific event

– Data might be collected continuously, 
periodically, etc. depending on the need

– Consideration of the objectives of the 
surveillance and the dis/advantages of 
different collection sources is essential 
when deciding the most appropriate sources 
and methods for obtaining it

– Environmental Monitoring:
• Multiple qualitative and quantitative 

approaches are used to monitor the 
environment
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ID or Collecting Data for Surveillance
– Survey:

• Uses a structural and systematic gathering of information from a sample 
of a population of interest to describe the population in quantitative 
terms

• Vast majority of surveys collect data from a sample with the intention of 
generalizing it to the total of that entire population

• Most often used data collection tool
– Notification:

• Reporting of certain (Notifiable) diseases or other health-related 
conditions by a specific group, as specified by law, regulation, or 
agreement

• Usually notify state or local health agencies
• Often used for surveillance, aid in control of specific health problems
• Considered confidential and not available for public inspection
• Physicians office/ clinic County Health Dept. State Health  Dept. Federal Data Collectors (CDC)

• This is called Passive Surveillance (provider-initiated notification)
• The reverse is Active Surveillance, where the health dept. solicits 

providers for information; this is typically see in outbreaks or
community exposures
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ID or Collecting Data for Surveillance
– Underreporting is common; this makes Sentinel reporting (reporting from 

samples of providers within a community) essential
– Sentinel reporting is consistent because the sample is stable and the 

participants committed to providing the data
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ID or Collecting Data for Surveillance
• Registries:

– Method of documenting or tracking events or persons over time
– Intended to be a permanent record of persons or events (birth/ death 

registries)
– Tracks a person with a disease over time and usually includes 

diagnostic, Tx, and outcome information
– Usually requires health facilities to provide information of pts. w/ a 

disease; but sometimes, registry managers will update this information 
through review of health, vital, or other records

• Reanalysis or Secondary Data Use:
– Surveillance based on data originally collected for other purposes
– Suffers from a lack of timeliness, or lack sufficient detail to address the 

problem under surveillance
– Undertaking primary collection for data surveillance is time and

resource intensive; thus, attempt to collect secondary data whenever 
possible
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ID or Collecting Data for Surveillance
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ID or Collecting Data for Surveillance
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Major Health Data Systems
• Systems exist at the national, state, or local levels– these data (characteristics of disease and injury) 

are critical for guiding efforts for preventing and controlling those diseases
• Surveillance for communicable disease principally relies upon reports of notifiable diseases from 

health providers, labs, and the registration of deaths
• Local departments are concerned with preventing or controlling cases of disease; thus, local 

surveillance relies on finding individual cases through notifications, or where more complete 
reporting required, actively contacting health facilities or providers on a regular basis

• At the state and national level, the principal notification is the National Notifiable Disease 
Surveillance System (NNDSS) 

• State and local vital registries provide data for monitoring deaths form certain infectious diseases 
(influenza/ AIDS)
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Major Health Data Systems
• Surveillance for chronic diseases usually relies upon healthcare-

related data (hospital DCs, surveys of the public, and mortality 
data from the vital statistics system)

• Surveillance for chronic conditions need not be as timely as those 
for acute infectious diseases due to their steady incidence and 
prevalence 

• Surveillance for behaviors that influence health and for other 
markers for health (smoking, BP, and serum cholesterol) is 
accomplished via population surveys:
– Behavioral Risk Factor Surveillance System (BRFSS)
– Youth Risk Behavior Surveillance System (YRBSS)
– National Health Interview Survey (NHIS)
– National Household Survey on Drug Abuse 
– National Health and Nutrition Examination Survey (NHANES) most 

comprehensive survey in the US of health and factors that influence it
• Data from NHANES includes physiologic and biochemical markers of the 

population and on the presence of chemical exposures among the population 
(Fe- poisoning; pesticides; nicotine from 3nd hand smoke)
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Major Health Data Systems
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Analyzing and Interpreting Data
• After relevant data about a health problem have been gathered and compiled, they 

should be analyzed by time, person, and place
• Data from individual cases are analyzed differently than those from multiple 

records; text data must be sorted, categorized, and coded for stats. analysis; and data 
from surveys might need to provide valid estimates for sampled populations

• Descriptive methods are appropriate for the majority of surveillance data
• Frequencies (counts) or rates of the health problem in simple tables and graphs are 

most common
• Rates frequently preferred for comparing occurrence of disease for different 

geographic areas or periods because they take into account the size of the population 
from which they arise

• Before calculating a rate, first decide on an appropriate denominator:
– For state- or country- wide data, general population data from the US Census or from a

state planning agency are used
– Other times, the population at risk can dictate and alternative denominator (for example: 

infant mortality rates would use # of live-born infants; # of surgical wound infections 
would be in-terms of total procedures performed, etc.

• To determine if prevalence or incidence has ↑, data must be compared over the 
SAME time or across areas of known prevalence:

– Eg: We would want to compare outbreaks of seasonal-related diseases during the same 
seasons across a given period of time
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Analyzing and Interpreting Data
• Surveillance for chronic diseases 

usually requires data covering 
multiple years

• Data for acute infectious diseases 
might only require data covering 
weeks or months; data over a period 
of years might be helpful in the 
analysis of the natural history of 
disease

• Analyzing by Time:
– Usually conducted to detect trends 

and changes in disease incidence
– For notifiable diseases, the first 

analysis is usually a comparison of 
case reports for the current week 
with those of the preceding weeks

– This is highly effective when new 
cases are reported promptly

– In this example, Hep A cases are ↑
in Clark County in Week 4
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Analyzing and Interpreting Data
– Another common time 

analysis is comparing 
the # of cases during the 
current period to the # 
reported during the same 
period for the last 2-10 
years (Table 5.6)

– A related method is 
comparing the 
cumulative # of cases 
reported to date during 
the current year (or 
during the previous 52 
weeks) to the 
cumulative # reported to 
the same date during 
previous years
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Analyzing and Interpreting Data
– Analysis of long-term trends (secular trends) involves graphing occurrences 

of disease by year– Figure 5.1
– This can also highlight events that have an impact on the secular trend 

(control programs, outbreaks, etc.)– Figure 5.2
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Analyzing and Interpreting Data
– Statistical programs can also be employed to track aberrations (deviations) from the baseline, 

by using either long-term (3-5 yrs) or short-term (1-6 days) baseline—Early Aberration 
Detection System (EARS) is one such system

• Analyzing by Place:
– Usually accomplished via 

a table or map
– State and local officials 

usually analyze by 
neighborhood or county

– CDC usually analyzes 
per state

– Rates are often calculated 
by adjusting for the size of 
the population of counties, 
states, and geographic areas

– Geographic Information 
Systems (GIS) has lead to
more robust/sophisticated data,
particularly when clarifying
geographic relationships
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Analyzing and Interpreting Data
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Analyzing and Interpreting Data
• Analyzing by Time and Place:

– Often analyzed simultaneously
– Maps or tables highlighting different periods or populations: 
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Analyzing and Interpreting Data
• Analyzing by Person:

– Most common “person” characteristics assessed are age and sex
– Age:

• Categorization depends on the disease of interest; categories might be all-
inclusive (including extremes < 1 yr. or > 84yrs.) or mutually exclusive 
(allowing no overlap)

• The characteristic age distribution of a disease should be used in deciding the 
age categories



VÉÄÄxzx Éy aâÜá|ÇzVÉÄÄxzx Éy aâÜá|Çz

Analyzing and Interpreting Data
• Other Person-or Disease-Related Risk Factor:

– For some diseases, other data are collected and analyzed
– For example: 

• Any reported cases of Hep A among food-handlers who might have exposed patrons?
• Same dentist among those exposed with Hep B?
• What’s the vaccination status of those w/ varicella?
• Data regarding risk factors are not often available for analysis, particularly if a generic form or 

secondary data are used
• Interpreting Results of Analyses:

– When the incidence of a disease ↑ or its pattern among a specific population at a particular 
time and place varies from expected, further investigation is warranted; and control measures 
are usually indicated

– The amt. of ↑ required for action is usually determined from:
• Local agents and priorities to various diseases
• Local health dept.’s capabilities and responsive resources
• Public, political, or media pressures

– With certain diseases (like botulism), only two or more case is required to warrant 
investigation

– Suspicion is also aroused with findings of shared characteristics (race, place of residence, 
school, occupation, time of onset of illness)

– Clinicians often report odd occurrences of diseases, which sparks further investigation
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Analyzing and Interpreting Data
– ↑/↓ in a disease doesn’t always indicate a true ↑/↓; this can often 

result from the ways in which surveillance was conducted
– Examples of artifactual changes include:
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Analyzing and Interpreting Data
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Analyzing and Interpreting Data
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Disseminating Data and Interpretations
• The timely, regular dissemination of basic data and their interpretations is a critical 

component of surveillance
• Data and interpretations should be sent to those who provided reports or other data 

(providers or lab directors) and those who use them for planning and managing 
control measures, administrative purposes, or decision-making

• The most common dissemination method is via summary or report (serves to inform 
and motivate)

• Information based on time, person, and place informs providers about their risk for 
encountering the problem in pts.

• Summaries/reports can also provide control strategies and summaries of investigations
• These reports can be dispersed quickly via the mail or E-Mail; or be Posted to Internet 

Sites for public access
• These reports are also motivational: Reporting clinicians receive assurance that the 

data they are providing are being utilized appropriately
• Weekly or monthly newsletters, distributed to providers in a given area, detailing 

disease occurrence, rate comparisons, and other data like Tx and diagnostic 
information are powerful tools for clinicians and makes them aware

• At the national level, the CDC provides this information through MMWR, MMWR 
Surveillance Summaries, and MMWR Annual Summary of Notifiable Diseases

• You can access the MMWR On-Line: http://www.cdc.gov/mmwr/

http://www.cdc.gov/mmwr/
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Disseminating Data and Interpretations
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Disseminating Data and Interpretations



VÉÄÄxzx Éy aâÜá|ÇzVÉÄÄxzx Éy aâÜá|Çz

Disseminating Data and Interpretations
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Evaluating and Improving Surveillance
• Evaluating and Improving Surveillance:

– Evaluation of surveillance should include:
• ID elements of surveillance that should be enhanced to improve its attributes
• Assess how surveillance findings control efforts
• Improves the quality of data and interpretations provided by surveillance
• Process:

– ID/interview stakeholders and collect background docs, forms, and reports
– Address: surveillance purpose, objectives, and mechanics for conduction of surveillance; usefulness of 

surveillance; and the presence or absence of characteristics of optimal surveillance
– Finally, always provide recommendations for improvement

– Stakeholders:
• Persons and organizations who contribute to, use, and benefit from surveillance
• Ex: Public health officials/staff, providers, data providers/users, community reps, government 

officials, and others interested in the condition under surveillance
• Important to involve stakeholders in evaluation because they can both provide and utilize information
• If not ID and involved early, can often be viewed as being an unimportant outsider and will not 

provide input into evaluation
– Purpose, Objectives, and Operations:

• Starts with a clearly written statement identifying the purpose of prevention or control of a health-
related problem

• Next, clearly state objectives describing how surveillance data and their interpretations should be 
used

• Sketching a flow chart of the method of conducting surveillance is recommended 
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Evaluating and Improving Surveillance
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Evaluating and Improving Surveillance
– Usefulness:

• Whether surveillance contributes to prevention and control of a 
health-related problem

• Can include improved understanding of the public health 
implications of the health problem

• Usually used to determine if surveillance meets its objectives
• For example, if the primary objective of surveillance is to ID 

individual disease cases to facilitate timely and effective control 
measures, does it allow for timely and accurate ID, Dx, Tx, or other 
handling of contacts when appropriate?

• Influenced greatly by its operation, including its feedback 
mechanisms to those who need to know, and by the presence or 
absence of the characteristics of optimal surveillance

• Evaluation of surveillance requires either quantitative or qualitative 
assessment of each characteristic
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Evaluating and Improving Surveillance
• Resource Requirements (Personnel and other Costs):

– Refers to finances, personnel, and other direct costs needed to operate all phases of surveillance, 
including any collection, analysis, and dissemination of data

– ID and quantify the following:
• Funding sources and budget
• Personnel requirements to collect, compile, edit, analyze, interpret, or disseminate data
• Other resources (training, travel supplies, and PCs and related equipment)

• Recommendations:
– The purpose of evaluating surveillance for a specific disease is to draw conclusions and make 

recommendations abut its present state and future potential
– The finding should conclude if surveillance is meetings its objectives as is and if it’s operating 

efficiently
– If not, recommendations should address what modifications need to be made and:
– Recommendations must recognize that characteristics and costs of conducting surveillance are 

interrelated and potentially conflicting
– For example: In syndromic surveillance, timeliness and sensitivity are, but high sensitivity increases 

false alarms, which can drain limited public health resources
– Each characteristic must be considered and balanced to ensure tat the objectives of the surveillance are 

met
– Recommendations should be realistic, feasible, and clearly explained
– Don’t neglect to provide feedback to facilities and stakeholders; certain feedbacks may be negative and 

require convincing and justification
– When possible, conclude an estimate of the time and resources needed to implement the changes
– Ensuring that improvements are initiated in a timely fashion is critical to the evaluation’s ultimate 

success
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Evaluating and Improving Surveillance
• Summary:

– Surveillance has a long-standing Hx in public health—continues to evolve as  new health-
related problems arise

– Surveillance is the continued watchfulness over health-related problems through systemic 
collection, consolidation, and evaluation of relevant data

– Data and interpretations from surveillance are useful in setting priorities, planning and 
conducting disease control programs, and assessing the effectiveness of control efforts

– Sources of data are often available and used for surveillance at the national, state, and local 
levels

– Time, place, and person are the foundation for characterizing a health-related problem 
through surveillance

– Timely, regular dissemination of basic data and their interpretation is a critical component 
of surveillance

– Reports of findings must be shared with those who supplied the data and those responsible 
for controlling health problems

– Critical to maintaining useful, cost-effective surveillance is periodic evaluation and 
implementation of recommended improvements

– Stakeholders should be ID and included in the evaluation process; a clear description and 
diagram of surveillance activities should be developed ; and the usefulness, resource 
requirement, resource requirements, an characteristics of optimal surveillance should be 
individually assessed
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Characteristics of Well-Conducted Surveillance
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Characteristics of Well-Conducted Surveillance
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Characteristics of Well-Conducted Surveillance
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Examples of Surveillance
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Surveillance for Asthma
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Surveillance for Influenza
• Reporting from states to the Centers for Disease Control and Prevention (CDC) is not limited to 

notifiable diseases.; surveillance for influenza is one such example. 
• Because influenza can be widespread during the winter but its diagnosis is rarely confirmed by 

laboratory test
• Has presented challenges that have been met by using a combination of different sources of data 
• At the state and local levels, health authorities receive reports of outbreaks of influenza-like illness, 

laboratory identification of influenza virus from nasopharyngeal swabs, and reports from schools of 
excess absenteeism (e.g., >10% of a school's student body)

• In addition, certain local systems monitor death certificates for pneumonia and influenza, arrange for 
selected physicians to report the number of patients they examine with influenza-like illness each 
week, and ask selected businesses and schools to report excessive employee absenteeism

• At least one type of surveillance for influenza includes pharmacy reports of the number of 
prescriptions of antiviral drugs used to treat influenza 

• Another health department monitors the number of chest radiographs a mobile radiology group 
performs of nursing home patients; >50% of the total chest radiographs ordered is used as a marker 
of increased influenza activity 

• At the national level, CDC collects and analyzes data weekly from seven different data systems to 
assess influenza activity

• The laboratory-based system receives reports of the number of percentage of influenza isolates from 
approximately 125 laboratories located throughout the United States 

• Selected isolates are sent to CDC for additional testing
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Surveillance for Influenza
• The U.S. Influenza Sentinel Providers Surveillance Network receives reports 

of the number and percentage of patients examined with influenza-like illness 
by age group from a network of approximately 1,000 health-care providers 

• The 122 City Mortality Reporting System receives counts of deaths and the 
proportion of those deaths attributable to pneumonia and influenza from 122 
cities and counties across the country. 

• Each state and territorial health department provides an assessment of 
influenza activity in the state as either “No Activity,” “Sporadic,” “Local,”
“Regional,” or “Widespread.”

• Influenza-associated pediatric mortality (defined as laboratory-confirmed 
influenza associated death among children aged <18 years) is now a nationally 
notifiable condition and is reported through the National Notifiable Disease 
Surveillance System. 

• Emerging Infections Program conducts surveillance for laboratory-confirmed 
influenzarelated hospitalizations among persons aged <18 years in 11 
metropolitan areas in 10 states

• By using multiple data sources at all levels — local, state, and national —
public health officials are able to assess influenza activity reliably throughout 
the United States without asking every health-care provider to report each 
individual case.
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Limitations of Surveillance and 
Recommendations for Improvement

• Surveillance might have limitations, 
particularly as a result of 
underreporting, lack of 
representativeness, and lack of 
timeliness, that compromise its 
usefulness

• For rare, serious diseases of public 
health importance (e.g., rabies, plague, 
or botulism), the percentage of cases 
actually reported might approach 100% 
of diagnosed cases

• Reporting completeness for diseases that 
have local programs that specifically 
look for cases of the disease to aid in 
their prevention or control (e.g., AIDS, 
tuberculosis, and sexually transmitted 
diseases [STDs]) has been identified as 
being higher than for other, nonlife-
threatening diseases 

• For other diseases, reporting has been 
reported to be as low as 9%
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Limitations of Surveillance and 
Recommendations for Improvement

• Limitations



VÉÄÄxzx Éy aâÜá|ÇzVÉÄÄxzx Éy aâÜá|Çz

Limitations of Surveillance and 
Recommendations for Improvement

• Barriers to Reporting from Providers’ Perspective:
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Limitations of Surveillance and 
Recommendations for Improvement



VÉÄÄxzx Éy aâÜá|ÇzVÉÄÄxzx Éy aâÜá|Çz

Limitations of Surveillance and 
Recommendations for Improvement
• Recommendations for Improvement of Surveillance
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Limitations of Surveillance and 
Recommendations for Improvement
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Chlamydia
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Chlamydia
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Chlamydia
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Chlamydia
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