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Infectious disease surveillance is one of the most valuable 
tools in monitoring the COVID-19 pandemic. Here we exam-
ine the components of an ideal surveillance system and 
assess the effectiveness of COVID-19 surveillance in North 
Carolina and around the world.    

Introduction 

Infectious disease surveillance is one of the most valuable 
tools to health care epidemiologists. With the COVID-19 

pandemic, we have seemingly used all our existing surveil-
lance resources to measure and track this infectious disease 
in more ways than we have ever had to use before. But how 
useful are all these systems and metrics? Where has surveil-
lance succeeded, where are the shortcomings, and where 
should we be headed to make these tools as effective and 
efficient as possible?  

Surveillance is defined as “the ongoing systematic col-
lection, analysis, and interpretation of health data essential 
to the planning, implementation, and evaluation of public 
health practice, as well as the timely dissemination of these 
data to those who need to know” [1]. Surveillance sys-
tems can be designed to detect individual confirmed cases  
(i.e., maximize specificity) or to monitor overall trends  
(i.e., maximize sensitivity). Maximizing specificity for case 
detection can be most useful for detecting new cases for 
intervention or doing outbreak case finding by contact trac-
ing, exposure evaluations, and linking new cases to an iden-
tified cluster. On the contrary, sometimes it is more effective 
to monitor the overall data trends for outliers or patterns. 
Monitoring disease activity can be useful for outbreak 
detection (e.g., tracking progress of an outbreak on a col-
lege campus), identifying groups that are disproportionately 
impacted in order to target messaging to higher-risk groups, 
evaluating effectiveness of prevention and control measures 
(e.g., universal masking), allocating public health resources 
(e.g., personal protective equipment), and understanding 
the epidemiology of new or emerging pathogens (e.g., role 
of children in COVID-19 transmission). 

Ideal surveillance systems are simple, sensitive and spe-
cific, flexible, acceptable to both the public and health care 
providers, timely, representative, and cost-effective [2]. The 
two main types of data that can be harnessed for surveil-
lance are diagnostic surveillance data (e.g., laboratory diag-
noses) and syndromic surveillance data (e.g., constellation 
of symptoms presenting at the emergency department). 
Some systems are designed to be a form of sentinel surveil-
lance in which a select number of locations are chosen and 
actively engaged to collect high-quality, detailed data.  

For COVID-19, the most well-known and referenced met-
rics are based on the diagnostic surveillance that summa-
rizes the case counts of individuals with positive COVID-19 
tests. Early in the outbreak, the case definitions were based 
on signs and symptoms consistent with COVID-19 disease 
and an epidemiologic link either by travel or exposure to a 
known case. Over time, as diagnostic capabilities improved, 
the case definition could be refined to capture laboratory-
confirmed cases. Now with the advent of different testing 
types, such as antibody tests and rapid antigen tests, case 
definitions must be further adapted to classify these cases 
(e.g., positive rapid antigen tests initially were defined 
as probable cases) [3]. It is important to appreciate that 
changing diagnostic capabilities and case definition changes 
impact the diagnostic surveillance system. In China, early in 
the outbreak, cases were diagnosed with radiologic find-
ings when microbiologic testing was not readily available 
for the case volumes [4]. This change from microbiologic 
to radiologic identification of disease caused a large influx 
of new cases in China that appeared in the surveillance sys-
tem merely as an artifact of this detection method. While 
these types of changes are expected within the course of the 
outbreak, without trained epidemiologists and public health 
officials to help with data interpretation, these sudden shifts 
can cause public mistrust in the data. 
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