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E. L. LEHMANN 

STATISTICS AT CDC 

The Centers for Disease Control and Pre­
vention (CDC) is recognized as the lead U.S. 
Federal agency for protecting the health and 
safety of people. It accomplishes this mis­
sion by promoting health and quality of life 
with programs preventing and controlling 
disease, injury, and disability. In this mis­
sion CDC is joined by the Agency for Toxic 
Substances and Disease Registry (ATSDR), 
which is charged with evaluating the human 
health effects of exposure to hazardous sub­
stances. Both CDC and ATSDR are com­
ponents of the U.S. Department of Health 
and Human Services (DHHS). In 2004, CDC 
undertook an ambitious strategic planning 
process called the Futures Initiative to better 
meet the challenges to public health in the 
21st century. Modernizing CDC will enhance 

its impact on emerging health problems, sup­
port its capacity to respond to public health 
emergencies, and more effectively serve the 
American public. In this transition, CDC 
decided to align its priorities and invest­
ments under two overarching health protec­
tion goals: 

• Health promotion and prevention of dis­
ease, injury, and disability: All people, 
especially those at higher risk due to ; 
health disparities, are to achieve their / 
optimal lifespan with the best possible 
quality of health in every stage oflife. \ 

• Preparedness: People in all communi­
ties are to be protected from infectious, 
occupational, environmental, and ter­
rorist threats. 

To accomplish these goals, the newly reor­
ganized CDC will be comprised of four new 
Coordinating Centers (Coordinating Cen­
ter for Infectious Diseases, Coordinating 
Center for Health Promcition, Coordinat­
ing Center for Public Health Information 
and Services, and the Coordinating Cen­
ter for Environmental Health and Injury 
Prevention), three Offices (Office of Global 
Health, Office of Terrorism, Preparedness, 
and Emergency Response, and Office of 
the Director), and the National Institute 
for Occupational Safety and Health with 
responsibilities for: birth defects and devel­
opmental disabilities; chronic disease pre­
vention and health promotion; environmen­
tal health; health statistics; infectious dis­
eases; human immunodeficiency virus (HIV) 
infection, sexually transmitted diseases, and 
tuberculosis prevention; injury prevention 
and control; vaccine-preventable disease; 
occupational safety and health; public health 
surveillance; and community practice of pub­
lic health. CDC/ATSDR employs more than 
8,500 people in locations throughout the 
United States and over 50 foreign coun­
tries, with headquarters in Atlanta, Geor­
gia. CDC/ATSDR employs approximately 330 
mathematical and health statisticians. 

The CDC began in 1946 as the Commu­
nicable Disease Center and successor to the 
Office of Malaria Control in War Areas, part 
of the U.S. Public Health Service.' In 1951 



it established the Epidemic Intelligence Ser­
vice (EIS), which is a training program in 
applied epidemiology. EIS officers investi­
gate all types of epidemics, including chronic 
disease and injuries. Publication of the Mor­
bidity and Mortality Weekly Report (MMWR), 
providing weekly data on deaths and morbid­
ity in each state, was transferred to CDC in 
1961. CDC has been renamed several times 
to reflect its growth and dynamic mission, 
becoming the current Centers for Disease 
Control and Prevention in 1992. ATSDR was 
created in 1980 by congressional mandate 
to implement the health-related sections of 
laws protecting the public from hazardous 
wastes and environmental spills ofhazardous 
substances. Thus, ATSDR concentrates its 

. efforts at Superfund sites and works closely 
with the Environmental Protection Agency as 
well as with CDC. CDC performs many of the 
administrative functions for ATSDR, and the 
Director of CDC also serves as the Admin­
istrator of ATSDR. In 1987, the National 
Center for Health Statistics (NCHS) became 
a part of CDC. NCHS is a Federal statis­
tical agency with broad responsibilities to 
monitor the health of the nation. In addi­
tion to conducting a data collection program 
that encompasses vital statistics, interview 
surveys, examination surveys and provider 
surveys, NCHS prepares the annual report, 
"Health, United States" [10] submitted by 
the DHHS Secretary to the President and 
Congress to present a comprehensive profile 
of health in America and track key indica­
tors and trends. NCHS is also responsible 
for advancing the field of health statistics 
through research into statistical and analyt­
ical methods. 

PUBLIC HEALTH DATA AND STATISTICS AT 
CDC/ATSDR 

Since the inception of the agency, an impor­
tant function of CDC has been compilation, 
analysis, and interpretation of statistical 
information to guide actions and policies 
to improve health. Sources of data include 
vital statistics ;ecords, medical records, per­
sonal interviews, telephone and mail surveys, 
physical examinations, and laboratory test­
ing. Surveillance data has been used to char­
acterize the magnitude and distribution of 
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illness and injury, to track health trends, 
and for development of standard curves such 
as growth charts. Beyond the development of 
appropriate program study designs and ana­
lytic methodologies, statisticians have played 
roles in the development of public health data 
collection systems ru;td software to analyze 
collected data. 

STATISTICS AND RESEARCH AT CDC/ATSDR 

The integration of statistics and analytic 
techniques into public health research is a 
critical asset to the agency, and has resulted 
in important applications in various disci­
plines such as epidemiology, economics, and 
the behavioral and social sciences. Examples 
include: the use of statistical methods to 
demonstrate the relationship between remov­
ing lead from gasoline and decreased blood 
lead levels in children and adults [1]; eco­
nomic determinations contributing to folic 
acid supplementation of foods, to decrease 
birth defects [7]; behavioral science meth­
ods leading to the development of strategies 
for the prevention of HIV/AIDS [6]; quanti­
tative epidemiologic analyses leading to an 
understanding of the relationships between 
radon and lung cancer in coal miners [5], and 
evaluations of the effectiveness of using back 
belts in reducing back injury claims and back 
pain [22]. Other areas of continuing statisti­
cal contribution include survey planning and 
analytic methodology, data collection sys­
tems, detection algorithms and scan statis­
tics to document health trends and identify 
emerging health issues, and model develop­
ment to project disease incidence and injury 
or numbers of cases prevented through treat­
ment and public health measures during 
an outbreak. For example, new methodolo­
gies have been developed to make it possible 
to compare population characteristics across 
data collection programs and over time when 
there is a change in data collection meth­
ods [14] and to quantify disparities in health 
and health care [8]. Methodological work has 
also been done on how to deal with high 
levels of nonresponse on central variables 
such as income [15]. The National Labora­
tory for Collaborative Research in Cognition 
and Survey Measurement applies cognitive 
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methods to questionnaire design research 
and the testing of data collection instruments 
to improve data quality [11] The reliance on 
statistics for policy and programmatic use 
and the growing number and diversity of 
users has required on-going research and 
innovative approaches to protect the confi­
dentiality of respondents and data sources 
while offering the widest possible access to 
data [3]. 

Recent CDC activities presenting new ana­
lytic challenges include counterterrorism and 
emerging infectious diseases. CDC statistical 
programs have contributed to development 
of methodologies for syndromic surveillance, 
techniques useful during anthrax investiga­
tions and remediation, and approaches to 
the civilian smallpox vaccination effort. Such 
techniques have also been useful for emerg­
ing infectious diseases such as severe acute 
respiratory syndrome (SARS) and in extend­
ing analytic capabilities for chronic diseases 
and in developing approaches to national 
health report cards (i.e., health assessments 
or health profiles). 

The anthrax investigations of September­
December 2001 spurred development of mul­
tiple analytic techniques. Maps linking ana­
lytic sampling activity with analytic results 
were developed to better understand the 
spread and deposition of spore-containing 
particles. Numbers of cases reported were 
used to estimate parameters of mathemat­
ical epidemiological models, which in tum 
simulated the potential size and duration 
of the outbreak and the effect of preventa­
tive measures [2]. Analyses of environmental 
sampling information have included compar­
ison of analytic sampling techniques, tests 
of sensitivity and specificity of various pre­
sumptive and confirmatory tests for Bacillus 
anthracis, and use of statistical methods such 
as survival analysis and dose-response mod­
eling to quantify critical exposure levels [17]. 

Stochastic simulation has been used to 
optimize patient flow-through in clinics dis­
pensing oral antibiotics following a bioter­
rorism attack [21]: Aberration detection in 
public health data represents another area 
of statistical contribution. For example, the 
Smallpox Preparedness and Response Activ­
ity (SPRA) at CDC receive vaccination and 
adverse event data from several sources. 

These sources employ both active and pas­
sive data collection and provide registry, 
contraindication, and adverse events infor­
mation. These disparate data are joined 
into analyzable elements needed for deci­
sion making. 

THE CDC/ATSDR STATISTICAL ADVISORY 
CROUP 

Coordination of statistical activities across 
CDC and ATSDR resulted in formal recogni­
tion of the statistical community in 1989. In 
that year, at the request of the CDC Office 
of the Director, a coordinating group for ana­
lytic methods known as the CDC/ATSDR Sta­
tistical Advisory Group (SAG) was created. 
The SAG was established to act in an advi­
sory capacity to the Office of the Director to 
facilitate and address statistical issues, prob­
lems, and opportunities which influenced the 
quality and integrity of science at CDC, and 
to increase communication across organiza­
tional components. 

Some activities of the SAG further illus­
trate the breadth of statistical activity across 
CDC/ATSDR. Biennial symposia have been 
held since 1989 on topics of interest to 
the public health community (clustering 
methods [20], surveillance [12], evaluation of 
intervention and prevention strategies [13], 
use of multi-source data [23], small area 
statistics [19], public health decision mak­
ing [4], emerging statistical issues in public 
health [16], and study design and data struc­
tures [9]). Each year the SAG recognizes 
outstanding statistical papers published dur­
ing the previous year with the CDC/ATSDR 
Statistical Science Awards. Recent win­
ners included manuscripts on spatiotempo­
ral modeling [18] and marginal analyses of 
clustered data [24]. SAG is responsible for 
advanced statistical/epidemiological training 
and maintains a listserv and internet site 
(http: II www.cdc.gov I sag). 

Other statistical activities include par­
ticipation in statistical/protocol review and 
leadership in the development, procurement, 
and installation of statistical software avail­
able for use by the CDC/ATSDR community. 
The SAG has provided review and advice on 
complex statistical and broad scientific issues 
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such as validation of the statistical design of 
the Vietnam Experience Study of the health 
of Vietnam veterans, and co-developed an 
evaluation of recruitment and retention poli­
cies at CDC/ATSDR, for example. Other spe­
cial requests, such as for development of 
training materials or requests for intera­
gency collaboration/representation, are also 
often handled through the SAG. Since 1990 
the SAG has sponsored an exhibit booth high­
lighting statistical activities at CDC/ATSDR 
that has been displayed at the Joint Sta­
tistical Meetings and other conferences for 
informational and recruiting purposes. 

FUTURE DIRECTIONS FOR STATISTICS AT 
CDC/ATSDR 

The critical role of statistics toward accom­
plishing the mission of CDC/ATSDR will 
become even more apparent as the agency 
begins to align its activities around its over­
arching goals of health promotion and pre­
paredness. The assessment of burden, effec­
tiveness of interventions, cost considerations, 
and evaluation frameworks will all require 
rigorous attention to methods of data collec­
tion, study design, and analytic technique. 
The role of statisticians to ensure that quan­
titative sciences will be most effectively uti­
lized in research and analysis, and in meeting 
new challenges in CDC/ATSDR's evolving 
public health mission will require a reex­
amination of statistical skills and contribu­
tions. A multi-disciplinary approach to inves­
tigation of public health problems such as 
counterterrorism or obesity is already being 
realized. Efficient use of new technologies 
such as in informatics, web-based query sys­
tems, geographic information systems, and 
survey data collection methodologies will be 
key to continued valuable statistical input. 
Advances in the field of relational databases, 
for example, and its coupling with web-based 
technology have facilitated improvements in 
the efficiency of data collection and increases 
in size and completeness of data available for 
analysis. The BioSense program currently 
under development at CDC, uses informa­
tion from both traditional and non-traditional 
data sources (such as emergency calls and 
over-the-counter drug sales) for syndromic 
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surveillance. Such use of multi-source data 
and further development of record linkage 
techniques to extract maximal information 
from existing data sources will also require 
addressing privacy and confidentiality con­
cerns, as well as appropriate methods of 
communication of i:rhportant public health 
findings to the nation. 
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Statistics Canada is the nation's central sta­
tistical agency, mandated by the Statistics 
Act of 1971 to "collect, compile, analyse, 
abstract and publish statistical information 
relating to the commercial, industrial,, finan­
cial, social, economic and general activities 
and condition of the people." The Act also 
made Statistics Canada responsible for col­
laborating with departments of government 
in the collection, compilation, and publication 




