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INTRODUCTION 

Public health surveillance, and by extension the systems 

used to enable surveillance, is central to the practice of 

modern public health. Public health surveillance 

contributes data and information to assess and 

characterize the burden and distribution of adverse health 

events, prioritize public health actions, monitor the 

impact of control measures, and identify emerging health 

conditions that may have a significant impact upon 

population health. The core role of surveillance systems 

within public health practice, and their concomitant 

capacity to greatly influence the efficiency and 

effectiveness of the public health system, has stimulated 

research to strengthen the scientific basis of public health 

surveillance.  

 

In the context of scientific advances in public health 

surveillance, changing health care and public health 

environments, and rapidly evolving technologies, the aim 

of this article is to review public health surveillance 

systems, including their current role, recent advances, 

and opportunities for future advances. This review is 

divided into three sections. In the first two sections, we 

review the contemporary use and evaluation of 

surveillance systems in public health practice and 

highlight some notable recent advances in their use and 

evaluation through case studies and other examples. In 

the third section, we discuss some promising 

opportunities for advancing surveillance systems in the 

future and highlight notable research activities. 

The Use of Surveillance Systems 

The Concept of a Surveillance System Surveillance, a 

core function of public health practice, is defined as ―the 

ongoing, systematic collection, analysis, and 

interpretation of health data essential to the planning, 

implementation, and evaluation of public health practice, 

closely integrated with the timely dissemination of this 

information to those who need to know‖ and act upon 

that information. A surveillance system, in turn, is a 

collection of processes and components that enable 

public health practitioners to conduct surveillance. 

Surveillance processes include data collection, data 

quality monitoring, data management, and data analysis, 

interpretation of analytical results, information 

dissemination, and application of the information to 

public health programs. The enabling components of 

surveillance systems may include laboratory diagnostics 

to detect or confirm health conditions; information 

technologies to support the surveillance processes of data 

collection, analysis, and dissemination; clinician 

consultation and reporting; clinician, public health, and 

laboratory worker education and training; legislation, 

regulations, and policies that support the conduct of 

surveillance; systems and directories for disseminating 

alerts, bulletins, clinical guidelines, and prevention 

recommendations; program administration and 

management; and human factors (e.g., multi sector 

communications and relationships). Ultimately, public 

health surveillance systems should produce information 

to guide public health decisions in many areas, including 
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disease prevention, prevention program planning and 

management, health promotion, quality improvement, 

and resource allocation (WHO 2006). 

 

Using Surveillance Systems to Meet Public Health 

Objectives 

From a societal perspective, public health surveillance 

systems should increase the efficiency and effectiveness 

of the public health system, which is a primary 

determinant of population health. A surveillance system 

affects population health by capturing data and 

generating information that public health practitioners 

and stakeholders can use to improve the quality of their 

decisions and the effectiveness of their actions. From the 

perspective of the public health system, surveillance 

systems support all three essential functions of public 

health—assurance, assessment, and policy development. 

For a specific surveillance system, however, the 

objectives should be defined more precisely (Table 1). 

These objectives should be tailored to the outcomes 

under surveillance, the intended uses of the information 

generated by the system, and the level (e.g., local, 

regional, national) of the public health system at which 

the surveillance system is functioning. The processes and 

components of a public health surveillance system 

should in turn be aligned with the objectives of the 

surveillance system to ensure that valid information can 

be derived and applied to practice, to promote 

operational efficiency, and to ensure that the activities 

are within the legal or regulatory mandate of the public 

health system. 

 

Table 1: Surveillance objectives and examples of surveillance system data use by surveillance objective. 

Surveillance Objective Surveillance System Surveillance Method 

Guide immediate action for 

cases of public health 

importance (e.g., initiating 

investigations or interventions) 

Acute  flaccid paralysis 

(AFP) surveillance 

Monitoring of AFP (a clinical syndrome with several 

potential etiologies, including poliovirus) as reportable 

condition in countries not reporting confirmed polio cases 

Etiology of AFP cases is determined via testing of stool 

specimens 

Measure the burden of a disease 

(or other health-related event) 

and monitor trends over time, 

including changes in incidence 

and the identification of high-

risk populations 

State-based child body mass 

index (BMI) surveillance 

systems  

Collection of child height and weight data, typically in a 

school-based setting at least every two years 

Support early detection and 

response to outbreaks or new or 

emerging health concerns 

Gonococcal Isolate 

Surveillance Project 

Sentinel surveillance system to monitor trends in 

antimicrobial susceptibilities of Neisseria gonorrhoeae 

strains among men with gonococcal urethritis attending 1 of 

27 sexually transmitted disease clinics in the United States 

Guide the planning, 

implementation, and evaluation 

of programs to prevent and 

control disease, injury, 

disability, or exposure to 

environmental hazards 

Post-licensure Rapid 

Immunization Safety 

Monitoring (PRISM) 

program, the immunization 

safety monitoring component 

of US Food and Drug 

Administration’s Mini-

Sentinel project 

Monitoring of three million people who received H1N1 

vaccine by linking data from private health plans and public 

immunization registries; analysis of data to identify time-

invariant confounders (e.g., chronic illness) and rare 

outcomes (comparison of current and historical data) 

Provide reassurance during 

periods of perceived increased 

risk that incidence of a health 

condition is not increasing.  

Syndromic surveillance 

system monitoring over-the-

counter (OTC) pharmacy 

sales 

Monitoring of OTC antidiarrheal medication sales to 

identify unusual sales patterns; monitoring of pharmacy 

sales promotions for these products to aid interpretation of 

sales data 

Evaluate public policy  

Active Bacterial Core 

Surveillance System, a 

component of CDC Emerging 

Infections Program 

Population-based, active surveillance network in ten 

geographically and racially diverse jurisdictions comprising 

up to 12% of the US population 

Detect changes in health 

practices and the effects of 

these changes. 

Swedish Strategic 

Programmed Against 

Antibiotic Resistance 

Repeated national point-prevalence surveys of antimicrobial 

use in Swedish hospitals [monitored treatments for 

predefined diagnostic groups, defined daily dose (a measure 

of antibiotic pressure), and reason for antimicrobial use (i.e., 

prophylaxis, community-acquired infection, hospital-

acquired infection)] 

 

Explicitly documented objectives for the surveillance 

system are also important for planning the system, 

evaluating system performance, and enabling continuous 

improvement of data and system quality. Surveillance 

objectives and budget should determine the number and 

type of data variables to be collected (e.g., demographic 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2653708/#R35
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or behavioral data variables), including the required level 

of resolution of the data, the population under 

surveillance, the required timeliness of information for 

effective action or response, the frequency of data 

analysis and interpretation, and the resources required to 

support the surveillance system. Similarly, surveillance 

objectives should influence decisions about data 

collection, management, analysis, integration, 

dissemination, security, and privacy. It is best to identify 

inconsistencies between the objectives (and their 

implications for system design and performance) and 

resources at the planning stage so that one or the other 

can be adjusted accordingly. 

 

Ultimately, a public health surveillance system's 

objectives indicate how the data are intended to be used 

for public health action. The reason for collecting, 

analyzing and disseminating information on a disease is 

to control that disease. Collection and analysis should not 

be allowed to consume resources if action does not 

follow. Appropriate action, therefore, becomes the 

ultimate goal and the final assessment of the earlier steps 

of a surveillance system.  

 

Surveillance data have been used to guide a range of 

public health actions. Table 1 presents examples of 

surveillance data use by surveillance system objective to 

illustrate the range of public health actions that can be 

informed by public health surveillance data. 

 

The Expanding Use of Surveillance Systems 

The initial focus of public health surveillance principles 

and practices was on infectious diseases, but today public 

health surveillance systems are used to monitor and 

forecast a broad range of health determinants (e.g., risk 

behaviors, health care services, and socioeconomic 

factors) and outcomes relevant to infectious diseases, 

injuries, chronic diseases, mental health, and 

occupational and environmental health. The case studies 

on the Major League Baseball Health and Injury 

Tracking System (MLB HITS) and active transportation 

surveillance are examples of surveillance systems 

focused on noninfectious diseases. In particular, in the 

case of the MLB HITS, two non–public health entities, 

an industry (MLB) and its worker association, 

established a surveillance system to identify and monitor 

work-related injuries and associated risk factors and to 

assure the effectiveness of the intervention. 

 

Beyond the monitoring of individual risk factors and 

outcomes, surveillance systems have also been 

developed recently to monitor the presence, emergence, 

or evolution of infectious agents in the environment. For 

example, a recent surveillance evaluation sought to 

determine if bioaerosol sampling methods are suitable 

for routine surveillance for viruses in environments that 

facilitate aerosolization. Investigators compared 

bioaerosol sampling in swine farms to concurrent animal, 

environmental, and human sample testing to detect novel 

influenza viruses. These data supported the identification 

of novel influenza viruses and of climatic factors and 

animal husbandry practices that may increase the risk of 

human exposure to aerosolized influenza A in 

agricultural settings. 

 

The use of surveillance systems has also expanded in 

relation to communicable diseases, for example to 

monitor the impact of vaccination programs on viral 

evolution in order to inform vaccine design and maintain 

vaccine effectiveness. One such example is the New 

Vaccine Surveillance Network, which monitors the 

etiology of acute gastroenteritis in the United States and 

has documented the decline in Group A rotavirus–

associated gastroenteritis incidence among children 

following reinitiating of rotavirus immunization in the 

country. The Network continues to monitor the 

genotypic variation in the rotavirus strains circulating in 

the United States and has noted a major shift in the 

predominant genotype prevalence in the years 2008–

2013. Data from surveillance systems are also used 

increasingly to forecast or predict future trends in disease 

distribution. Early identification of the timing and 

intensity of the annual seasonal epidemic of influenza is 

useful to inform public health planning and response. To 

determine if reasonably accurate forecasts can be made 

during flu season, the Centers for Disease Control and 

Prevention (CDC) organized a challenge to predict the 

2013–2014 United States influenza seasons. Findings 

indicated that flu forecasting can yield reasonably 

accurate estimates of the start, peak, and intensity of the 

influenza season. Although forecasting may be 

technically feasible, more work is needed to improve its 

accuracy so that policy makers (Thacker and Stroup 

1994) can use these predictions to guide prevention and 

control efforts. 

 

Many public health agencies have also chosen to actively 

monitor health communications and news media—

especially during a public health (California Policy 

Research Centre 2004a) emergency—both to refine the 

public health response and to inform decisions about the 

creation, alteration, or refinement of health or risk 

communication messages. Recognition that public health 

law and policy influence community health has led some 

organizations to establish surveillance systems to 

monitor the impact of public health laws and policies on 

communities, environments, and individuals. 

Longitudinal surveillance data used to examine the 

impact of laws and policies on community health are 

distinguished from the legislative tracking systems that 

are commonly utilized to monitor policy interest and 

activity. Law and policy tracking over time and across 

jurisdictions can help policy makers, advocates, and 

researchers understand what the laws are on a particular 

topic and can provide them with data to evaluate their 

impact. 

 

This increasing breadth of application of public health 

surveillance systems raises many issues, including the 

engagement of a broader set of stakeholders in 

https://www.annualreviews.org/doi/full/10.1146/annurev-publhealth-031816-044348
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2653708/#R32
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2653708/#R32
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2653708/#R3
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surveillance activities and the need to adapt existing 

analytical methods to new objectives and data sources. In 

the following two sections, we consider these two issues. 

 

The Importance of Stakeholder Engagement in 

Surveillance Systems 

Public health organizations often conduct surveillance 

under a legal mandate, but to maintain the public's trust, 

they must conduct surveillance in a manner that is 

responsible and of sufficient quality to inform population 

health improvement. The substantial public and private 

sector investment in surveillance also demands that the 

data collected by surveillance systems be used and that 

stakeholders perceive the system to be useful. 

Stakeholders may contribute data or resources to a 

surveillance effort, act upon the information generated, 

or use surveillance information to advocate for 

prevention and control efforts to improve population 

health. Typical stakeholders include public health 

practitioners, health care providers, policy makers, and 

members of affected communities, academia, 

professional associations (Goldberg et al. 2003; Pope 

and Dockery 2006), private industry, and not-for-profit 

advocacy organizations. Engaging with a variety of 

system stakeholders during system planning, design, 

implementation, and evaluation encourages broad-based 

ownership of the surveillance activity and allows the 

economic, social, and cultural factors that influence 

prevention and control to be identified and addressed, 

increasing the likelihood that the information generated 

by the system will be useful. 

 

For surveillance systems to achieve their greatest impact, 

it is necessary to identify system stakeholders, 

understand their roles (e.g., contributing data or 

advocating for assistance to those affected by the health 

outcome under surveillance), and engage them 

throughout the surveillance process. Prior to the 

initiation of surveillance, the stakeholder input, such as 

the information sought for decision making, may inform 

the definition of system objectives. When the 

surveillance system is active, stakeholders can help 

interpret the reported data based on their knowledge of 

the health outcome or the environment in which the data 

are collected. They may also respond to the information 

generated by the surveillance system and recommend 

and influence surveillance system evaluation to ensure 

the system is meeting its objectives. 

 

Increasingly, the general public can be considered a 

partner in the surveillance process, as novel data streams 

―whose content is initiated directly by the user (patient) 

themselves‖ are investigated and integrated into 

traditional public health surveillance. Widespread 

availability of these novel data streams has led to the 

investigation of new surveillance methods—e.g., natural 

language processing and monitoring of Twitter posts to 

augment traditional influenza surveillance or prediction 

of dengue incidence using search query surveillance and 

new surveillance data sources, such as restaurant 

reservation and review logs or over-the-counter 

pharmacy sales. These novel methods and data sources 

require validation (e.g., comparison to existing 

surveillance data) and prospective evaluation to 

determine if they add value to established surveillance 

systems. As noted, ―the dynamics of information spread 

are inherently different from the dynamics of disease 

spread‖ and the influence of changing user behavior on 

participatory surveillance and digital health surveillance 

must be further evaluated. 

 

Analysis and Interpretation of Data in Surveillance 

Systems 

The analysis of public health surveillance data is 

typically performed to detect the presence (or absence) 

of signals (i.e., unusual patterns in the reported data by 

person, place, and time compared to historical data) that 

may prompt a public health investigation or other 

actions. Surveillance data analysis may also be 

performed to identify the association (or lack thereof) 

between reported health outcomes and patient or 

population characteristics to understand the local 

epidemiology of the condition under surveillance and to 

determine effective prevention or control measures. 

Because they are collected and monitored over time, 

surveillance data can support the detection of trends in 

reported data by person, place, and time and the 

identification of changes in disease incidence compared 

to historical data. 

 

Surveillance data analysis and interpretation should 

directly support the surveillance system objectives and 

be performed in alignment with surveillance system 

processes. The content and structure of a valid 

surveillance system should be defined and monitored to 

ensure that quality data are received and available for 

analysis. For example, surveillance data quality review 

should be initiated as data arrive and conducted at each 

data update. Similarly, standard analytic routines should 

be specified prior to receipt of surveillance data and 

performed at each major data update. In addition, it is 

useful to anticipate the types and magnitude of signals or 

surveillance measure values that may be generated by the 

surveillance system, both to evaluate the system (e.g., by 

simulating expected signals and determining the capacity 

of the system to detect those signals) and to define and 

implement public health action(s) in response to the 

population health metrics generated by the analysis of 

the data. Ad hoc analyses may be conducted in response 

to novel questions or stakeholder requests. 

 

The available data, together with the system objectives, 

help to define the analysis options. Traditionally, 

researchers have used straightforward methods due to 

limitations in the data (e.g., quantity, resolution, volume) 

and to a lack of evidence supporting the use of more 

sophisticated methods. Over the last three decades, the 

amount of data available has expanded greatly, 

computing power and storage capacity have increased 

exponentially, and surveillance objectives have evolved 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2653708/#R14
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to address a wider set of considerations and more 

immediate threats. All these factors have pushed 

innovation in the development and evaluation of 

analytical methods in surveillance. 

 

In particular, the objective of rapid outbreak detection 

has prompted the examination of a wide range of 

detection methods and the comparison of these methods 

against one another using different types of data and 

outbreaks. This work has contributed some qualitative 

insights, including the observation that no single 

detection approach is likely to be optimal for all 

surveillance applications, and that it may be possible to 

identify methods that are better suited to one particular 

application. Another recent trend has been toward the 

integration of data from multiple sources into a single 

analysis. Whereas traditional surveillance analyses have 

tended to focus on a single time series of case counts or 

rates, the increasing availability of data from clinical 

systems and other sources has provided the opportunity 

to consider additional covariates within each record and 

to integrate data on risk factors and multiple outcomes 

into a single analysis. Another strategy for integrating 

data from multiple sources has been to develop decision 

rules or policies based on the pattern of alerts observed 

across data streams. Data integration also poses a 

challenge in chronic disease surveillance, where, given 

the multi factorial causation and complex progression of 

most chronic conditions, surveillance systems tend to 

follow multiple indicators (Gosselin and Furgal 2002). 

concurrently. One strategy that is being explored to 

support the effective use of such information draws on 

the concept of evidence-based public health and presents 

indicators in the context of existing evidence to help 

users appreciate patterns in the data and identify actions 

that are likely to improve population health. 

 

Monitoring and Evaluation of Surveillance Systems 

Performance monitoring and the evaluation of 

surveillance systems are complementary processes 

conducted by public health practitioners and other 

surveillance system stakeholders. Surveillance system 

performance is monitored through the ongoing 

assessment of surveillance processes, such as by 

following the completeness and timeliness of data 

collection and reporting. Evaluation focuses on whether 

the system is meeting its objectives and making effective 

use of its resources. Both monitoring and evaluation can 

identify opportunities for surveillance system 

performance improvement, and both provide information 

on performance to aid the interpretation of data. 

Historically, greater attention has been given to 

evaluation, but monitoring is of increasing interest given 

the growth in automation and data-intensive systems. 

 

Routine Monitoring of Public Health Surveillance 

Systems 

The monitoring of a surveillance system can be defined 

as the routine process of data collection and the 

measurement of surveillance program or process changes 

over time using previously agreed-upon plans, schedules, 

and indicators. Discrepancies between actual and 

planned system performance are identified via routine 

monitoring, and corrective actions are taken—akin to 

quality improvement approaches intended to 

systematically improve the performance of any system. 

A routine monitoring perspective recognizes that 

surveillance system performance indicators are not static: 

They are often reformulated based on evaluation 

findings. Similarly, surveillance monitoring data might 

indicate where more comprehensive evaluation is 

needed. 

 

Surveillance system performance indicators are defined 

to specify some aspect of, or a change in, a process, 

outcome, or activity and to identify sources of variation 

that, if not addressed, may cause changes in the quality 

of the information generated by the system or in the 

system's performance. Well-defined surveillance 

indicators are specific in nature, measureable, relevant 

for the setting in which the system operates, and 

obtainable in a timely manner. Indicators may be of 

different types, e.g., they may focus on process, 

outcome, or output. Indicators should have a defined 

target and be operationalized using a protocol or 

algorithm that indicates thresholds for alerting or 

response. It is useful to define the recommended actions 

to take in response to the indicator data and 

accompanying protocols to allow the identification of 

and response to the causes of missed indicator targets. 

 

Routine monitoring of surveillance system indicators 

yields information to assess the current performance of 

the surveillance system and provides early warning of 

potential system deviations. Analysis of performance 

monitoring data allows public health organizations to set 

goals for system performance improvement. Perhaps the 

most important use of surveillance monitoring data is to 

aid the interpretation of the data generated by the 

surveillance system. Surveillance indicators can also be 

used to set priorities for the surveillance system [e.g., to 

identify the attributes (timeliness, representativeness, 

sensitivity, etc.) of greatest importance for the health 

outcomes under surveillance and for the objectives of the 

system] or to identify actions that should be undertaken 

to enhance quality, performance, or impact. Routine 

monitoring of surveillance systems’ performance is 

increasingly recognized as an essential surveillance 

process, particularly for highly automated systems that 

receive data in real time. 

 

Evaluation of Public Health Surveillance Systems 

A number of factors may indicate that it is time to 

formally evaluate a surveillance system using a specific 

study design to assess key surveillance attributes [e.g., 

sensitivity, positive predictive value, and 

representativeness (Table 2)] that influence the 

relevance, effectiveness, and impact of the surveillance 

system. For example, routine monitoring of surveillance 

system performance indicators may identify trends that 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2653708/#R15
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should be explored more thoroughly to identify 

improvements that can enable the system to better meet 

its objectives and achieve its desired performance. 

Unexpected performance, such as a community 

gastrointestinal disease (WHO 2006) outbreak that is 

missed by a food borne disease surveillance system, may 

stimulate an evaluation. Discrepancies in the information 

generated by different surveillance systems may also 

cause health department staff to initiate an evaluation to 

determine the reason for the discordance. Evaluation 

allows the system's sponsor and stakeholders to 

determine if the system is generating data that can be 

used to address its objectives; to make effective use of 

fiscal, personnel, and technology resources; to meet the 

needs of stakeholders; and to maintain the system's 

public health relevance given changing health care 

practices, hazards, disease epidemiology, or information 

needs. 

 

Table 2: Public health surveillance system attributes and their measurement. 

Attribute Measurement Considerations 

Acceptability 

May be indicated by the participation rate of data providers, completeness of case 

report data, timeliness or frequency of data reporting, or responsiveness to requests for 

supplemental information on reported health events. Acceptability can be influenced 

by the time and effort required to complete and submit surveillance reports or by 

perceptions of the benefits derived from participation in the surveillance system 

Cost-effectiveness 

Assessment of surveillance resources typically focuses on direct costs. Because of the 

complexity of surveillance and response processes, it is usually difficult to define 

indirect costs. For some infectious disease surveillance systems, investigators have 

modeled the expected future costs of strategies for continued vaccination, surveillance, 

and other public health activities 

Data quality 

Can be measured as the proportion of data intended to be collected that was actually 

collected (completeness) and the proportion of data entries that correctly reflect the 

true value of the data collected (validity). Includes proportion of unknown, invalid, 

and missing values for reported data elements. Validity may be estimated by the 

proportion of errors in surveillance system data compared to analogous data from one 

of the system’s data sources. 

Predictive value 

positive (PVP) 

Cases reported to the system must be investigated to determine if they represent true or 

confirmed cases of the health event under surveillance. Low PVP may be addressed by 

case definition revision, request of additional data, or staff training to increase 

reporting accuracy. For event-based surveillance, criteria denoting a real outbreak 

should be defined and the outcomes of investigations of potential outbreaks identified 

by the system should be monitored and characterized per outbreak definition criteria. 

Representativeness 

Representativeness is assessed by comparing the reported cases or events to all actual 

cases/events. Information on all cases/events is seldom available, but surveillance data 

representativeness can be described in terms of geographic coverage, demographic 

distribution, and clinical manifestation of the health conditions under surveillance that 

were reported to the surveillance system. For example, is there uneven distribution of 

reported cases/events based on our understanding of the epidemiology of the health 

condition in the population under surveillance? 

Security 

Case detection sensitivity can be measured by the number of cases reported to the 

surveillance system divided by the number of cases in the population under 

surveillance. Outbreak detection sensitivity may be estimated retrospectively (e.g., 

were outbreak cases reported to the system? Was the temporal or spatial association of 

the cases noted prior to outbreak recognition from some other data source?) or 

prospectively (e.g., is an observed increase in case reports indicative of an outbreak 

requiring response?). Simulated or authentic data may be used to determine the 

characteristics of outbreaks that can be identified by the system (e.g., some absolute 

number of cases in time and space) or statistically derived thresholds (e.g., based on 

standard deviations). Sensitivity of the case definition depends on (a) the health 

condition under surveillance; (b) our knowledge of the epidemiology of the condition; 

(c) our ability to describe the condition based on clinical signs and symptoms, 

laboratory criteria, or epidemiological criteria; and (d ) the availability of relevant data 

elements in the surveillance system’s data sources. 

 

Table 2 summarizes the definition of the attributes used 

to evaluate a surveillance system and the methods 

employed to measure them. Some attributes are more 

important for selected surveillance purposes and health 

outcomes than others. The reason for this may be 

obvious when one considers concurrently the objectives 

and attributes of a system. For example, rapid outbreak 

detection is often a stated objective for systems 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2653708/#R35
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monitoring communicable diseases: Timely and 

representative population-based health-related data are 

required to avoid missing outbreaks of public health 

importance and to ensure rapid public health action. 

 

Therefore, surveillance system evaluation is typically 

driven by the assessment of specific attributes (Table 2); 

however, if such an evaluation is pursued in a 

reductionist manner (i.e., by assessing system attributes 

independent of one another), key insights into the 

surveillance system process and information may be 

missed. In other words, the attributes of public health 

surveillance systems are related to one another; 

strengthening one system attribute could adversely affect 

another attribute of a higher priority. For example, data 

quality, although critical, need only be good enough to 

meet the objectives of the system. The Council of State 

and Territorial Epidemiologists recommend that 

―because no data are perfect and perfecting data can be 

costly, matching data quality to its use is imperative‖. 

Data of poor quality make the system less acceptable and 

potentially less representative of the population under 

surveillance: 

 

Efforts to improve sensitivity, positive predictive value, 

representativeness, timeliness, and stability can increase 

the cost of a surveillance system, although savings in 

efficiency through use of information technology (e.g., 

electronic reporting) might offset some of these costs. As 

sensitivity and positive predictive value approach 100%, 

a system is more likely to be representative of the 

population with the event under surveillance. However, 

as sensitivity increases, predictive value positive might 

decrease.  

 

CONCLUSION 

Surveillance and the systems that enable surveillance 

have been the focus of applied research in public health 

for decades; in recent years, however, there has been an 

increasing interest in surveillance methods in the context 

of changing public health objectives and emerging 

opportunities for data access and computing. 

Surveillance systems are now applied broadly across 

many areas beyond infectious diseases and this 

increasing breadth of application, along with the 

associated methodological demands (e.g., rapid signal 

detection, data integration), is driving innovation and 

contributing to the scientific basis of public health 

surveillance. Scholars have emphasized the importance 

of evaluating key attributes of surveillance systems for 

decades; today, they increasingly recognize the routine 

monitoring of key system processes and outcomes as 

needed to aid data interpretation, ensure quality, and 

guide focused evaluation activities. 

 

Future improvements to surveillance systems must be 

driven by public health objectives and should be 

evaluated rigorously to determine their effects and, 

ideally, costs. We encourage public health surveillance 

practitioners to focus on opportunities to apply the data 

in new ways (as reflected in the system's objectives); to 

embrace the possibilities that informatics offers to 

enhance data quality and system efficiency and 

effectiveness; to incorporate routine monitoring of 

system performance; and to apply sound study designs to 

evaluate the effect of innovations on the outcomes of 

interest. This renewed approach to surveillance systems 

will be instrumental in improving public health practice 

and enhancing community health. 
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