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Foreword

Alexander Langmuir became the first Chief Epidemiologist
at CDC (then called the Communicable Disease Center) in
1949. One of his many enduring contributions to the agency
and to public health was to engineer the transfer in 1961 of
the Morbidity and Mortality Weekly Report (MMWR) from its
former home at the National Office of Vital Statistics to CDC.
This supplement to MMWR celebrates the anniversary of its
arrival at CDC and the 50-year contribution it has made to
CDC and public health. Langmuir had the foresight to envi-
sion the revitalization of the decades-old publication, not only
to enable CDC to share its work with the nation, but also to
influence the practice and impact of public health throughout
the world. This supplement celebrates MMWR through per-
spectives on how public health has changed during the past 50
years. Articles in this issue reflect on how the focus of public
health has expanded from communicable disease to also include
a broad array of acute and chronic public health challenges.

Langmuir had a powerful ability to visualize the future but
an even more powerful ability to realize his vision through the
force of his strong will and his flair for recruiting and men-
toring young men and women in public health. MMWR was
part of his vision, and as its unofficial editor for many years,
he demanded high-quality science presented in clear and crisp
prose—qualities that have endured to the present day.

Like so many of Langmuir’s innovations, MMWR has
evolved with the years but it has always remained vital to each
new challenge. As CDC's flagship publication, MMWR docu-
ments the impact of public health programs throughout the
United States and the world, and in many cases acts as a catalyst
for improvement. When health departments or ministries seek
CDC's scientific information, often driven by urgent threats to
the public’s health, they seek out MMWR for its clearly crafted
scientific articles and reliable clinical and public health recom-
mendations based on the best available science.

In Langmuir’s day, issuing a weekly scientific publication was
unusual, if not unprecedented, at a federal agency. Langmuir
could not have envisioned that his MMWR would one day be
available 24 hours a day, 7 days a week on computers, cell phones,
and portable electronic devices of all kinds. Today MMWR is
distributed worldwide through both print and electronic media
and employs the latest communications technologies, including
the Internet, e-mail, social media, and podcasts. As new methods
of communication evolve, so will MMWR.

Surveillance and epidemiology have always been the corner-
stones of public health. The MM WR series has provided a mecha-
nism to communicate data from national and international
surveillance systems, as well as from epidemiologic, statistical,
and laboratory research. During the past 2 decades, terrorism

and emergency response, modernization and globalization of
the food supply, and a wide range of environmental health
threats have dramatically affected public health practice—and
these stories have all been carefully told in the pages of MMWR.

Many of the most important communicable disease events
during the past 50 years have been marked by articles in
MMWR. Examples include the discovery of the bacterial cause
of Legionnaires disease in 1977; the initial reports linking Reye
syndrome to salicylates in 1980; the first five published cases
of AIDS in 1981; the first report of iatrogenic HIV transmis-
sion in 1990; the first case reports of the intentional release of
anthrax spores in 2001; the first reports of severe acute respira-
tory syndrome (SARS) in 2003; and the first two reports of
2009 pandemic influenza A (HIN1) .

Even in its early days at CDC, MMWR published many
reports on noninfectious diseases, such as pentachlorophenol
poisoning in newborn infants in 1967; lead absorption in
1973; angiosarcoma of the liver among workers exposed to
polyvinyl chloride in 1974; and acute childhood leukemia in
1976. In recent years, MM WR has published more reports on
noninfectious diseases, injuries, chronic diseases, and related
behaviors (e.g., arthritis, autism spectrum disorder, depres-
sion, infant maltreatment, sleep deprivation, and excessive
television viewing), and many reports on the leading causes
of death: cardiovascular disease, smoking, stroke, obesity, and
harmful alcohol use.

In recent decades, behavioral and social science, econom-
ics, informatics, and genomics increasingly have contributed
to public health, and reports of these have appeared with
increasing regularity in MMWR. Public health events such as
contamination of commercial food products, threats to patient
safety in health-care settings, and natural disasters (e.g., the
recent floods in the Midwest, heat waves in the Northeast, the
earthquake in Haiti, and flooding in Pakistan) will continue
to challenge the health infrastructure. In addition, health
reform and the coalescence of clinical medicine, veterinary
medicine, and public health are creating new opportunities
for promoting prevention as the defining concept in improv-
ing the health of the public. Innovations such as electronic
health records are providing unique opportunities to better
understand and improve health care and health status. Through
all these changes, MMWR will continue reporting on urgent,
emerging, and routine public health findings, thereby helping
CDC monitor and protect the public’s health at home and
around the world, and will remain an essential tool for CDC’s
far-ranging mission.

Thomas R. Frieden, MD
Director, CDC
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Introduction

Frederic E. Shaw, MD, JD1*
Katrin S. Kohl, MD, PhD?
Lisa M. Lee, PhD!
Stephen B. Thacker, MD!
! Office of Surveillance, Epidemiology and Laboratory Services, CDC, Atlanta, Georgia.
2Division of Global Migration and Quarantine, National Center for Emerging and Zoonotic Infectious Diseases, CDC, Atlanta, Georgia.

This supplement of MMWR celebrates the 50th anniversary
of CDC's first publication of MMWR on January 13, 1961
(Figure 1). MMWR was not new in 1961, but it was new to
CDC, an agency that itself had been founded only 15 years
carlier, in 1946 (7). The longer history of MMWR traces back
to July 13, 1878, when the first predecessor of MM WR, called
simply The Bulletin of the Public Health, was inaugurated. The
Bulletin was established in accordance with the first National
Quarantine Act, passed by Congress 2 months earlier. The
Act ordered the Surgeon General of the U.S. Marine-Hospital
Service to begin publishing abstracted disease reports collected
from U.S. consuls in foreign lands to alert U.S. quarantine
officials about what diseases could be expected among passen-
gers arriving on steamships (2,3). In the 83 years from 1878
to 1961, MMWR went through several incarnations. By 1952,
the publication had its current name and was being published
by the National Office of Vital Statistics, an agency within
the U.S. Department of Health, Education and Welfare. In
1960, CDC'’s renowned chief of epidemiology, Alexander D.
Langmuir, decided that MMWR should be transferred to CDC
(then known as the Communicable Disease Center). After
much discussion, and as Langmuir later said in an interview,
“all sorts of pulling out teeth by the roots without anesthesia
and all kinds of internal frictions,” in 1960, MMWR was
transferred to CDC (4).

In 2009, as the 50th anniversary of MMWR loomed, the
MMWR Editor (EE.S.) began discussions with leaders at CDC
and the MMWR Editorial Board about how best to commemo-
rate this date. Members of the Board, editors, and friends of
MMWR offered many good ideas. In the end, the most persua-
sive idea was to celebrate the 50th anniversary simply by doing
what MMWR has done best for 5 decades at CDC: publish
articles of high value to its readers. The title of the supplement is
“Public Health Then and Now: Celebrating 50 Years of MM WR
at CDC.” The supplement’s guest editors (EE.S., K.S.K,,LM.L,,
S.B.T.) selected a cadre of expert authors who have long expe-
rience in their respective fields of public health—enough to
enable them to look back over the past 50 years and trace the
most important influences and developments. The guest editors
asked the authors to answer three key questions. What was the

*Editor, MMWR, 2007-2010.
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state of the art in 19612 How did it develop through 50 years
into its present form? What does the future hold? Thus, with few
exceptions, the 16 articles that make up this supplement are not
meant to be about MMWR but instead are meant to trace the
development of key areas of public health through the 50-year
era of MMWR at CDC.

The authors took up the challenge admirably. The result is
a diverse set of articles that portray public health in 1961 and
forward in time to the present and beyond. The articles range
from detailed historical review, to analyses of MMWR content,
to the more whimsical. They are not meant to be exhaustive,
nor can they treat their topics as thoroughly as would a longer
text, but they do depict the main events, developments, and
innovations that led public health to where it stands today.

What is MMWR?

In 1996, on the occasion of the 50th anniversary of CDC,
three long-serving editors of MMWR restated the purpose of
the publication: “...to report events of public health interest
and importance to CDC’s major constituents—state and
local health departments—and as quickly as possible”, and
to distribute “... objective scientific information, albeit often
preliminary, to the public at large” (5). Although the content of
MMWR has changed since its inception in 1878, by and large it
has included three basic elements: 1) short reports about acute
public health events, such as outbreaks of infectious diseases,
environmental events, clusters of noninfectious diseases, and
analyses on the incidence and prevalence of chronic diseases,
conditions, or related behaviors; 2) longer reports and supple-
ments on public health surveillance, policy recommendations,
and special topics; and 3) statistical tables on the week’s mor-
bidity and mortality in the United States, with a wrap-up report
published after the end of the surveillance year. Over the years,
these elements have changed in scope, complexity, length, and
other attributes, but they remain the core of MMWR's content.

MMWR has been the first source of information for many
important public health events. Perhaps the best known is an
MMWR report titled “ Prenmocystis pneumonia—Los Angeles,”
which was published on June 5, 1981 (6). It described five

cases of an immunosuppressive illness in previously healthy



FIGURE 1. Facsimile of the first issue of MMWR published at CDC,
January 13, 1961
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men who had had sex with men that later became known as
acquired immunodeficiency syndrome (AIDS). Many other
examples exist of first reports in MMWR. To name just a few
examples: in 1970, MMWR reported on a nationwide epidemic
of bacteremia associated with contaminated intravenous fluids
(7); in 1976, on the occurrence of Guillain-Barré syndrome
associated with the swine influenza vaccine (8); in 1977, on the
discovery of the organism that causes Legionnaires disease (9);
in 1991, on the effectiveness of folic acid for the prevention
of spina bifida (70); in 1993, on an outbreak of hantavirus
pulmonary syndrome (/7); and two years ago, on the first
two cases of 2009 pandemic influenza A (HIN1) (72). The
traditional function of these first reports has been to fill the
scientific information gap between immediate public health
notifications through the news media and later publication of
tull-length articles in the peer-reviewed medical literature (2).

From 1961 to 1985, MMWR consisted only of the weekly
publication, usually an eight- to 16-page booklet containing
a few short narrative reports and the weekly morbidity and
mortality tables, and the annual Summary of Notifiable Diseases.
Since 1985, MMWR has evolved into the MMWR Series, a
collection of six different products: 1) the MM WR weekly, 2)

Supplement

the annual Summary of Notifiable Diseases, 3) CDC Surveillance
Summaries, 4) Recommendations and Reports, 5) special supple-
ments, and 6) the MMWR weekly podcasts.

Although the general public best recognizes MMWR by the
weekly report and the podcasts, the public health community
relies heavily on the other components of the series. The CDC
Surveillance Summaries, for example, a series of long-form
reports and tables split off from the weekly in 1985 to publish
the results of public health surveillance, often represent the
only source of published surveillance statistics for certain topic
areas. A few examples of recent reports include a report on the
prevalence of autism spectrum disorders (73), an annual report
on malaria surveillance (74), and a report on out-of-hospital
cardiac arrests (15). The Recommendations and Reports seties,
split off from the MMWR weekly in 1990, consists of official
recommendations from CDC. Many of these reports come from
the Advisory Committee on Immunization Practices (ACIP)
and present official recommendations for the use of childhood
and adult vaccines. Recent examples of Recommendations and
Reports topics include field triage of injured patients (16),
guidelines for diagnosing and treating opportunistic infections
in AIDS patients (17,18), and ACIP’s guidelines for treatment
and chemoprophylaxis of influenza (79). The MMWR podcast
series began in 2006 and consists of two weekly podcasts: A
Cup of Health with CDC, a 5- to 7-minute podcast, and A
Minute of Health with CDC, a 59-second poclcalst.Jr Unlike the
other five MMWR series, which are aimed at state and local
health departments and other health professional audiences,
the podcasts are aimed at a consumer audience.

Throughout its history one of MMWR's core functions has
been to report routine weekly surveillance statistics. Various
forms of statistical tables on mortality and, beginning eatly in
the 20th century, on morbidity, have appeared in MM WRsince
its inception as the Bulletin in 1878. For 39 years, the journal
Public Health Reports, of which MMWR was then a part, carried
the following motto above its surveillance tables: “No health
department, State or local, can effectively prevent or control
disease without knowledge of when, where, and under what
conditions cases are occurring.” By the time Langmuir brought
MMWR to the Communicable Disease Center in 1961, he
understood that surveillance data collected but never dissemi-
nated are of no use, and this understanding has remained part
of MMWR’s central function (20).

The current MMWR weekly contains three morbidity and
mortality tables plus a table published quarterly about tuber-
culosis. Table I lists provisional case counts for 40 infrequently
reported nationally notifiable diseases (i.c., those for which
<1,000 cases were reported during the preceding year). For

T See heep:/fwww.cde.gov/mmwr/mmwrpodcasts.html.
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example, for the week ending May 14, 2011, the 19th surveil-
lance week for 2011, the table showed 19 cases of measles for
the reporting week, 7 cases of noncholera Vibrio species infec-
tions, and five or fewer cases for all the other listed diseases.
Table II lists provisional cases for >20 other selected nation-
ally notifiable diseases for the current week, the median and
maximum cases reported over the previous 52 weeks, and the
cumulative (year-to-date) count of cases for the current and
previous year. The diseases are listed by region and state, plus
the District of Columbia, and five U.S. territories. During the
19th surveillance week of 2011, for example, Table I showed
that 147 cases of giardiasis had been reported in the United
States, including 23 from California, and that 19 cases of
hepatitis A had been reported, including three from Georgia.

Table I1I is a mortality table for 122 U.S. cities. It lists the
weekly number of deaths that occurred in the reporting juris-
diction by age group and has a separate column for deaths
attributed to pneumonia and influenza. Since the earliest
precursors of MMWR, mortality data for major U.S. cities
based on death certificates have been reported directly to public
health authorities and published in some form of this table.
Table IIT is the nation’s only national listing of weekly deaths.
Detailed information about deaths by place of residence of the
decedent eventually are validated and aggregated into a death
file by CDC’s National Center for Health Statistics, but the
process can take up to 2 years. In a recent issue of MMWR,
Table III showed that, during the week ending May 14, 2011,
a total of 11,300 deaths were reported from the 122 cities. In
Boston, for example, 133 deaths were reported, 86 of them in
persons aged =65 years. Finally, Table IV reports provisional
cases of tuberculosis for the current quarter, the minimum and
maximum of the previous 4 quarters, the year to date, and the
previous year’s year to date in each U.S. region, state, and ter-
ritory, as well as New York City and the District of Columbia.

In 1961, Langmuir made clear that MM WRS primary audi-
ence would be state and local health departments (20). Langmuir
intended MMWR to be CDC’s main method of mass com-
munication with these departments and with the public health
community. By the early 1980s, CDC was mailing MMWR
free of cost to approximately 120,000 subscribers. In 1982,
because of federal budget cuts, CDC was forced to reduce free
circulation, but the gap was filled in 1983 by the journal of the
American Medical Association (JAMA), which began reprinting
selected MMWR articles in its pages (21), a practice that con-
tinues today. In addition, beginning in 1983, the Massachusetts
Medical Society began reprinting MMWR to paid subscribers
(22),% another practice that continues today. MMWR began
electronic circulation in 1995 (23), and over time, electronic

SFor a time, MMWR also was reprinted by the Ochsner Clinic.
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subscription has increased to approximately 100,000. CDC
still prints several thousand paper copies of MMWR and sends
these free to state and local health departments, members of
the news media, libraries, and a few other categories. Together
with the circulation at the Massachusetts Medical Society and
the U.S. government’s Superintendent of Documents, the total
print and electronic circulation of MMWR is now 134,000 as
of September 2011; however, this number does not begin to
capture MMWR readers in JAMA and other publications and
approximately 1 million visitors to the MM WRwebsite monthly.
In addition, the MMWR podcasts are downloaded by about
50,000 listeners per week.

Langmuir knew that MMWR would be of great interest to
the news media. Since the 1970s, CDC has given reporters
access to MMWR articles the day before the articles are pub-
lished. Today, reporters receive an advance copy of MMWR
on Wednesday evenings, write their stories over Wednesday
night, and then publish them after the MM WR media embargo
ends at Thursday noon. For 5 decades, most health reports
attributed to CDC in the news media likely have originated
in MMWR. Even today, when viewers of evening television
see something that “CDC reported today,” often the MMWR
logo is visible in the graphics. MMWR remains a main source
of scientific information emanating from CDC, even though
other channels, such as informal posting of information on
the Web or releases given directly to news organizations, have
begun to play a greater role.

Beginning in 2004, MMWR began releasing urgent reports
outside the routine weekly MM WR issue. These reports, called
“Early Releases” (formerly “Dispatches”), are sent immediately
to electronic subscribers. MMWR uses Early Releases when the
urgency of the public health problem cannot wait for the issuance
of the weekly MMWR on Thursday noon. In 2010, CDC began
a new monthly communication initiative called “CDC Vital
Signs,” which is anchored by a scientific report in MMWR (24).

MMWR and Medical Journals

Langmuir sometimes referred to his beloved MMWR as a
“medical journal.” Ina 1979 interview, for example, Langmuir
boasted that MMWR’s circulation of 84,000 qualified it as “one
of the largest medical journals in the world” (4). However,
MMWR has always carefully differentiated itself from medical
journals. Even though some of the narrative articles in MMWR
have the look and feel of articles in medical journals, MMWR
remains distinct from medical journals—indeed from a// other
health-related publications.

The most obvious differences lie in the long-form CDC
Surveillance Summaries and Recommendations and Reports
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series. The CDC Surveillance Summaries represent the federal
government and state health departments reporting official
comprehensive surveillance statistics, a function not within
the purview of medical journals. Similatly, Recommendations
and Reports contains official federal public health recommenda-
tions, also outside the scope of most medical journals.

Several other differences exist. A major one is that, unlike
medical journals (with a few exceptions, i.e., certain special
supplements such as this one), the content published in
MMWR constitutes the official voice of its parent, CDC. One
sign of this is the absence in MMWR of any official disclaimers.
Although most articles that appear in MMWR are not “peer-
reviewed” in the way that submissions to medical journals are,
to ensure that the content of MMWR comports with CDC
policy, every submission to MMWR undergoes a rigorous
multilevel clearance process before publication. This includes
review by the CDC Director or designate, top scientific direc-
tors at all CDC organizational levels, and an exacting review by
MMWReditors. Articles submitted to MM WR from non-CDC
authors undergo the same kind of review by subject-matter
experts within CDC. By the time a report appears in MM WR,
it reflects, or is consistent with, CDC policy.

For decades, articles in the MM WR weekly written by CDC
scientists bore attribution only to the CDC program in which
the scientist worked (state or local health department authors
were always attributed by name). The intent was to convey
to readers that the author of the article was actually CDC as
an institution, not the individual contributors. In 2002, the
MMWR weekly began allowing attribution to individual CDC
contributors by name, but even today, reports in the weekly still
are attributed to CDC officially as an institution and appear
as authored by CDC in the National Library of Medicine’s
MEDLINE database.

Another identifying characteristic of MMWR is its unique
format. In its early years, MM WR established its trademark short
rapid report format for breaking public health problems. In a
1984 memorandum, an MMWR editor described the publi-
cation’s style as having “few adjectives and verbs.” During the
same yeat, an observer described MMWRS style as “brisk and
businesslike, redolent of competence and devoid of levity....
A crisp, lucid, oddly vivid style suggestive of Hemingway as
retold by Strunk and White” (25). Although a few reports in
today’s MM WR are perhaps more ornate than those of previous
decades, the publication still works hard to retain its short form
and almost quirky devotion to careful, precise Spartan language.

Yet another difference between MMWR and most medi-
cal journals is its absence of correspondence from readers,
advertising, advocacy, and opinion. Most medical journals are
part of a conversation with their readers through publication
of letters to the editor and responses from authors. MMWR

has always accepted letters (now e-mails) from readers and
has forwarded these to authors for individual response but
has never published correspondence and has left the forums
for public health discussion to other publications.Y MMWR
contains no advertising or promotional materials, even on
behalf of CDC, or any advocacy or self-promotion for CDC
or for particular public health programs. Although since the
late 1960s MMWR has published an “editorial note” for most
articles appearing in the weekly (little known fact: these are
written by the contributors or the CDC subject-matter experts,
not by the MMWR editor), in keeping with its status as the
official voice of CDC, MMWR has never published “opinion”
per se. Comments in editorial notes all are in accordance with
CDC policy, and no individual opinion appears.

MMWR’s continued adherence to an unadorned matter-of-
fact style might be part of the reason it has maintained a high
level of credibility among its readers. In a survey conducted by
Mercer Management Consulting during 2005-2006 among
>11,000 subscribers, MMWR's score on credibility was 4.76
0f 5.00 (1 = poor, 5 = excellent). In the same survey, MMWR
scored an average respondent score of 4.60 of 5.00 on quality
of content, 4.52 on usefulness, 4.49 on timeliness, and 4.40 on
readability. Of 18 publications tested, no publication outscored
MMWR on credibility, usefulness, or quality of content. Besides
its simple style and lack of advertising, another reason for these
high reader marks likely is MMWR’s association with CDC.

MMWR in the Future
When public health threats arise, one of MMWRs most

important traditional functions has been to provide crucial
scientific information during that time between the immediate
notification to the public about the threat and the later defini-
tive scientific description of the event in a medical journal (2).
This important “filling the gap” function has remained a main
part of MMWR's mission. As a classic example, on February 1,
2008, MMWR published an Early Release report about acute
allergic-type reactions among patients undergoing hemodialy-
sis in multiple states (26). The authors said the temporal and
geographic distribution of these reactions suggested common
exposure to a widely distributed health-care product. They
named heparin as a possible culprit and asked readers to send
reports to their local or state health department. By February
11, heparin had been identified as the most likely culprit, and
the manufacturer had halted production. A definitive scientific

91n 2010, MMWR established a Facebook page on which readers can comment
on MMWR articles; so far, this page has been used almost entirely by lay readers
rather than by MMWZR's scientific audience.
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description of the incident appeared in the New England
Journal of Medicine on June 5, 2008 (27).

In the Internet age, the information gap between immediate
announcement of public health events by the news media and
publication in medical journals is narrowing. MM WRS “filling
the gap” function can be done now in several ways. During the
recent pandemic of 2009 influenza A (H1N1), CDC programs
relied heavily on publication in MMWR, and 45 reports on
the pandemic appeared in its pages through the end of 2010.
However, to an unprecedented degree, CDC also relied on
informal postings on the Web and direct releases to the media to
convey a large amount of scientific information to health depart-
ments and the public. In addition, medical journals were much
quicker about publishing fresh results. Soon after the outbreak
was recognized, the New England Journal of Medicine published
information about the epidemiology of the newly characterized
disease within just a few days after data collection (28). Many
other publications posted electronic journal articles within just
days of submission. In addition, other informal methods of
communication have come to the fore (e.g., PLoS Currents).

In the last few years, the Internet has revolutionized medical
publishing. Old medical journals are now questioning their
business models, especially models that rely on printing on
paper. The extent to which this publishing maelstrom will
affect MMWR is uncertain. Certainly, some of the scientific
functions of MMWR cannot be supplanted by informal post-
ing on the Web. CDC Surveillance Summaries and vaccine
recommendations must maintain a minimum level of formality
to be considered credible and generally that includes formal
indexing in MEDLINE, a step that makes them part of the
medical literature. That need suggests they will be published
in MMWR for along time to come, but even that is uncertain.
Already, some traditional MMWR contributors, faced with
pressure to publish material more quickly and less expensively,
have elected to simply post materials on the Web rather than
submit them for formal editing, publication, and indexing.

Over the past 50 years, MMWR has changed as CDC’s
mission has changed and as successive generations of MMWR
authors, editors and staff members have carried it forward. One
tribute to MMWR's continued vitality is the growing desire of
many other nations to have their own MMWR-like publica-
tions, and MMWR editors often give advice on this to foreign
ministries of health. Many people—readers, staft members,
and friends—have come to love the little publication that has
done so much for public health over so long, and they now
worry about its fate in the modern-day publishing maelstrom.
Perhaps all should recall the many times in the past 50 years
when upheavals in public health, technology, and publishing
seemed to spell trouble for MM WR, but through it all, MMWR
adapted, persevered, and flourished.
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MMWR was established to disseminate the results of pub-
lic health surveillance and owes much of its existence to the
founder of modern surveillance, William Farr (1807-1883).
In 1878, under the sway of Farr, Lemuel Shattuck, and other
pioneers of surveillance, the U.S. government created the first
precursor of MMWR and entered the business of publishing
surveillance statistics. Farr’s influence touched MMWR again
in 1961 when one of his adherents, Alexander D. Langmuir
(Figure 1), brought MMWR to Atlanta and CDC from a federal
office in Washington, D.C. (7). Since its beginnings, MMWR
has played a unique role in addressing emerging public health
problems by working with state and local health departments
to announce problems even before their cause is known,
rapidly disseminating new knowledge about them weeks or
months before articles appear in the medical literature, and
publishing recommendations for their control and prevention.
MMWR has played this role time after time—the discovery
of Legionnaires disease in the 1970s, AIDS and toxic-shock
syndrome in the 1980s, hantavirus pulmonary syndrome in
the 1990s, and severe acute respiratory syndrome (SARS) in
the 2000s. At the same time, MMWR also has reported on
nearly all the major noninfectious public health problems of the
day—environmental emergencies, chronic diseases, injuries,
and new public health technologies. To a great extent, the his-
tory of MMWR is the history of disease and injury prevention
and control in the United States (Table 1).

MMWR's Precursors

MMWRS history began on April 29, 1878, when Congress
passed the National Quarantine Act. The Act required the
Surgeon General of the U.S. Marine-Hospital Service (later
to become the U.S. Public Health Service [PHS]) to collect
reports from U.S. consular officers on the sanitary condition
of vessels departing for the United States and to give notice
of these vessels to federal and state officers through weekly
abstracts (2). This mandate resulted in 7he Bulletin of the

Public Health (Figure 2), the first precursor of MMWR. The
Marine-Hospital Service published the first issue of the Bulletin
on July 13, 1878. It ran just six paragraphs and described cases
of cholera, smallpox, and yellow fever in Key West, Florida;
Cuba; and Malta (3). In 1878, a great yellow fever epidemic was
raging in the Mississippi Valley, eventually to claim 20,000 lives
(4), and a reader of these catly reports can feel its deadly effects.
On August 24, 1878, the Bulletin published a telegram from
Dr. Booth, the Marine-Hospital Service officer at Vicksburg,
Mississippi: “I am sick; impossible to procure accurate data.”
A week later, the Bulletins report from Vicksburg said, “Dr.
Booth, in charge of the patients of the Marine-Hospital Service,
died the 27,

On June 2, 1879, Congtess repealed the earlier reporting
provisions, and the Bulletin ended after just 46 issues, leaving
dormant the reporting of surveillance statistics by the federal
government. It reawakened with the advent of a new publica-
tion in 1887, The Weekly Abstract of Sanitary Reports, which
continued the numbering of the Bulletin. Issue number 47
appeared on January 20, 1887. Like the Bulletin, the new
publication contained communicable disease reports from
foreign ports and the U.S. states, including a mortality table
of U.S. cities. The Weekly Abstract also contained occasional
narrative reports on public health topics. It reached 1,800 read-
ers and was, in its editor’s words, “greatly appreciated not only
by quarantine officers, but steamship companies, merchants,
and the press” (4).

On January 3, 1896, The Weekly Abstract became Public
Health Reports, a journal that is still published today as the
official journal of PHS. Initially, Public Health Reports looked
a great deal like the Weekly Abstract, but in time Public Health
Reports took the form of a full-fledged scientific journal and
published important observations and research on communi-
cable diseases and epidemiologic and laboratory investigations,
plus such items as municipal ordinances, state legislation, and
public health legal opinions. The PHS published Public Health
Reports weekly until 1952, when it became a monthly publica-
tion, and in 1974, a bimonthly. By 1913, a motto of public
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FIGURE 1. Alexander D. Langmuir, circa 1965 health surveillance principles was appearing on the masthead

of the publication’s pages reporting notifiable discases: “No
health department, State or local, can effectively prevent or
control disease without knowledge of when, where, and under
what conditions cases are occurring.” This motto appeared in
Public Health Reports for 39 years (5).

Until 1942, morbidity statistics were collected, compiled,
and published in Public Health Reports by the PHS Division of
Sanitary Reports and Statistics. In that year, this responsibility
was transferred to the Division of Public Health Methods, and
in 1949, to the National Office of Vital Statistics (NOVS),*
another PHS agency (5). Morbidity and mortality statistics
continued to be published in Public Health Reports until
January 20, 1950, when they were transferred to a new NOVS
publication called the Weekly Morbidity Report, the first publi-
cation to look like the modern-day MMWR. In 1952, NOVS
changed the name of this publication to the Morbidity and
Mortality Weekly Report.

*NOVS was merged with the National Health Survey in 1960 to form the
National Center for Health Statistics, which became part of CDC in 1987.

Photo: CDC

TABLE 1.Timeline of major events in MMWR history, 1878-2011

Year Major Event

1878 Firstissue of The Bulletin of the Public Health, the first ancestor of MMWR, is published. It ceases publication after just 46 weekly issues.

1887 The first Weekly Abstract of the Sanitary Reports is published.

1896 The Weekly Abstract of Sanitary Reports becomes Public Health Reports, the official journal of the U.S. Public Health Service published today by the
Association of Schools of Public Health.

1950 Dissemination of federal morbidity and mortality statistics is transferred from Public Health Reports to the Weekly Morbidity Report, a new publication of
the federal National Office of Vital Statistics (NOVS).

1952 NOVS changes the name of the Weekly Morbidity Report to the Morbidity and Mortality Weekly Report (MMWR).

1960 The Department of Health, Education and Welfare transfers responsibility for publishing the MMWR to the Communicable Disease Center (CDC).

1961 CDC publishes its first issue of MMWR.

1967 CDC's name is changed to the National Communicable Disease Center.

1970 CDC's name is changed to the Center for Disease Control.

1977 In January 1977, MMWR publishes its first and only special edition until 2002. It describes the discovery of the organism that causes Legionnaires disease.

1980 CDC's name is changed to the Centers for Disease Control.

1981 In MMWR, CDC publishes reports of the first five cases of AIDS.

1981 MMWR articles are for the first time included in Index Medicus.

1982 MMWR subscribers are reduced from approximately 120,000 to 12,000 because of federal budget cuts. The Massachusetts Medical Society begins print
subscriptions for MMWR. The Journal of the American Medical Association reprints MMWR articles. Both arrangements continue today.

1983 CDC Surveillance Summaries, a new series of MMWR, is published for the first time.

1990 Recommendations and Reports, a new series of MMWR, is published for the first time.

1992 CDC's name is changed to the Centers for Disease Control and Prevention.

1992 MMWR content becomes available on an FTP server on the Internet.

1995 MMWR content becomes available on the World-Wide Web.

2001 MMWR format changes from 6-inch by 8-inch, one-color format to 8"z inch by 11 inch, two-color format.

2002 MMWR establishes ability to publish Dispatches, online reports that can be distributed by email day or night. The first Dispatch is published in
September 2002.

2006 The MMWR Editorial Board is established and holds its first meeting.

2006 MMWR weekly podcast series is established. The podcasts are MMWR's first product for lay audiences.

2009 MMWR's first Deputy Editor is appointed. A second Deputy Editor is appointed in 2010.

2010 MMWR establishes a presence on social media (Facebook and Twitter).
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FIGURE 2. The Bulletin of the Public Health, published by the U.S.
Marine-Hospital Service, July 13, 1878

BULLETINS,
Ho. 1.

OFFICE BURGEON-(RNERAL, U, &, M..H. 8.,
Washington, July 13, 1678,

The following ipformation is furnished by the Surgron-Geueral of the
Marine- Heapital Servico Lo Siate and tpicipal oficers of health, de.,
in il with the regni ta of the Xutions! Quarsntine act:

Harana, Cube—From 20 w0 3 deaths from yellow-Lever, sud more
from gnall-pox, are now occorring weekly in the city of Havana,

Uardmar ard Sagwas Ia Groade, Oubg.—Good Leallh in bay and city.

Matowron, Cuba—The captain and four of the crew of the bark
“Marie Donau” were atlacked with yellow-fever on the M instant, in
the harbor of Matangas, Only one other ¢ase of fuver bas occurred in
tha shipping of that port. Sporadic casea are reporied in Lhe city, but
the diseane in of & mild charscter.

Koy Weat, Pla—Two cases of vellow-lever have ocowTed in the
hartwr of Eoy Weat, one on the Norweglan ship  Marie Frederike,”
and one on ihe 3panish hark + Dolds Tulefors.” The city isn reported
bealchy.

Two of the Britiab vessels which recently convered native Indian
oo Mﬂl.a, hod ¢holers on bmard during the passsge from [odis.
On goe of the veasela nioe cases aud four deaths, and oo the other two
daalha, occurred befors the veasel jmasal the Buez canal. The vessels
were wllowad ta pess the eanol withont detention, chough it is cus-
tomary to send s veaaal, on which w single case of cholers has oocurred
during the yoyage, back w Thor, 120 miles, there 1o refnale two weeka
of more in quarsntine. 4

JNO. M. WOODWORTH,
Burgeon-engral, . A ¥.-H. 8.

PUBLIC HEALTH REPORTS hegan as a ane-page bulletin issued by the Supervisin
Surgeon-Uieneral of the Marine-Hospital Service. The first bulletin, which appeare
July 13, {878, is reproduced as part of the journal’s biceniennial reprint series.

Bringing MMWR to CDC

In 1960, CDC was only 14 years old; it had been organized
in 1946 in Atlanta as an outgrowth of the federal agency,
Malaria Control in War Areas (6). In 1949, Langmuir came to
CDC, then known as the Communicable Disease Center, to
head the epidemiology branch. Early in his career, Langmuir
had worked at local and state health departments and had
recognized the crucial importance of vital statistics and public
health surveillance. During his eatly years at CDC, he noticed
that the staft at NOVS who received, compiled, and reported
federal surveillance statistics were not trained in epidemiol-
ogy and, as a colleague later said, “had no obligation—or,
apparently, inclination—to analyze darta rapidly and act on
the implications” (7). Langmuir became determined to move
the surveillance function and its accompanying publication,
MMWR, to CDC’s epidemiology branch.

To counteract ambivalence about the transfer at both
NOVS and CDC (7; David ]. Sencer, personal communica-
tion, August 10, 2010), Langmuir worked hard to persuade
his superiors that the job of disease surveillance fit better into

CDC'’s mission than NOVS’s. He enlisted help from colleagues
in Washington and at CDC. David ]. Sencer, the future direc-
tor of CDC who was then working at the Bureau of State
Services in Washington, weighed in on Langmuir’s side, as
did the Surgeon General’s Study Group and a task force that
had been appointed to consider the transfer. As Langmuir
later said in an interview, “[After] all sorts of pulling out
teeth by the roots without anesthesia and all kinds of internal
frictions, ... on July 1st, 1960, we had the obligation, formal
duty, of issuing the weekly morbidity and mortality report”
(8). The Department of Health, Education, and Welfare for-
mally approved the transfer on September 30, 1960. To make
MMWR functional at CDC, the Department transferred a
budget of $16,500 and 1.5 employee positions to CDC (David
J. Sencer, personal communication, August 10, 2010).

Langmuir named E. Russell Alexander as the first CDC
editor of MMWR but worked tirelessly on MMWR himself
(Table 2). During MMWR's first 9 years at CDC, Langmuir
gave MMWR his highest priority, labored over the text of
each article, and approved gradual improvements. Over time,
Langmuir began using MMWR to change practices in state
and local health departments and clinicians (8). To make
state and local health departments’ work more prominent, he
required that authors of MMWR articles from state and local
health departments be listed first and that CDC authors be
listed only by the name of their program and not individually.
Langmuir also experimented with the use of an editorial note
to accompany the factual reports.

The 1970s and 1980s

A turning point in the history of MMWR was Langmuir’s
appointment of Michael B. Gregg as MMWR editor in
1967 (Figure 3). Gregg became the longest-serving editor
in MMWR's history and exerted a major effect on MM WR's
personality, language, and scientific standards. Gregg had
come to CDC in 1966 and had worked under Langmuir
(9,10). Soon after Langmuir appointed him as MM WR Editor,
Gregg applied his literary skills to MMWR, editing each
article carefully to ensure that it was written in clear, compact
English and that it stuck to the epidemiologic findings (17;
Anne Mather, personal communication, August 17, 2010).7
During the 1970s, Gregg developed the editorial note into a

TGregg later wrote, “The MMWR is not a compilation of unsubstantiated in-
formation gathered by a variety of lay, semi-scientific or even scientific sources
to alarm, persuade, or otherwise convince the reader by subtle editorializadon,
but rather the reports comprise the best available scientific data obtained by
professionals, carcfully reviewed and articulated, shorn of modifiers, primarily
designed to bridge the gap between the traditional news media reports of events
on the one hand, and the 6-12 month to even 18-month delay before the
bloom of scientific publication on the other” (5).
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TABLE 2. MMWR Editors, Managing Editors, and Deputy Editors,
1961-2011

Years Editor
1961-1962 E. Russell Alexander
1962-1963 PR. Joseph
1963-1964 Lawrence K. Altman
1965-1966 DJ.M. MacKenzie
1967-1988 Michael B. Gregg
1988-1998 Richard A. Goodman
1998-2005 John W. Ward
2005-2006 Mary Lou Lindegren
2007-2010 Frederic E. Shaw
2010~ Ronald L. Moolenaar
Managing Editor
1954-1965 P.D. Stolley
1968-1970 Priscilla B. Holman
1971-1972 Susan J. Dillon
1973-1974 Deborah L. Jones
1975 Katherine A. Sherman
1975-1981 Anne Mather
1982-1986 Karen L. Foster
1987-1988 Gwendolyn A. Ingraham
1988-2000 Karen L. Foster

2000 Caran R. Wilbanks (Acting)

2000-2002 Teresa F. Rutledge (Acting)

2002-2003 David C. Johnson (Acting)
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consistent and valuable feature of each article; he took special
pride in these notes, which he observed were the most-read
part of MMWR articles and gave CDC a chance to point out
the implications of the facts presented (7). The editorial note
became the place where each MMWR report answers the “so
what?” question: what actions should be taken by readers (e.g.,
medical personnel, state and local health departments) as a
result of the information in the report.

One of Gregg’s most enduring contributions to MMWR
was to persuade the National Library of Medicine to include
content from MMWR in the Index Medicus (10). Beginning
in 1981, inclusion there would mean that all reports published
in MMWRwould forever become part of the indexed medical
literature. Through Gregg’s steady improvements, gradually
MMWR became required reading at state and local health
departments and medical offices and within the health press.

In early May 1981, Gregg received a telephone call from
Wayne Shandera, an Epidemic Intelligence Service (EIS)
Ofticer assigned to the Los Angeles County Department of
Health (72). Shandera described five cases of Preumocystis carinii
pneumonia in young men. The five men had in common that
they were previously healthy and had had sex with other men.

Preumocystis pneumonia was seen mainly in persons with
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cancer or other immunosuppressive conditions, and a group of
five cases in otherwise healthy young men was highly unusual.
The attending physician who had treated four of the men,
Michael Gottlieb, wanted to publish the cases in a medical
journal but knew that would take months (6). Shandera asked
Gregg whether he would be interested in publishing a descrip-
tion of the cases in MMWR. Gregg did not know quite what
to make of the cases but asked Shandera to submit a report
to MMWR (72). After consulting with colleagues at CDC,
Gregg published the report in MMWR on June 5, 1981 (13)
(Figure 4). Immediately after the article appeared, clinicians
across the country who had seen similar patients realized the
connection to the Los Angeles cases (12). Recognition of the
AIDS epidemic had begun. The first AIDS article in the peer-
reviewed medical literature appeared 4 months later (74).
Until the mid-1980s, CDC provided a free print subscrip-
tion by airmail to anybody who requested one, and circulation
rocketed from approximately 6,000 in 1961 to 80,000 in 1981
and 120,000 in 1983. In 1982, the cost of MMWR printing
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FIGURE 4. First page of the first AIDS report, June 5, 1981

250 MMWR
Dengue — Continued ; Z
Editorial Note: Dengue type 4 frequently occurs in Southeast Asia, the South Pacific,
and Adrica. How it was introduced onto St. Barthelemy, a small and relatively remote
island in the Caribbean, remains unknown, However, French heaith authorities have
reported to CAREC that an outbreak of dengue-like iliness has been observed on St,
Barthelemy, beginning in February or March, but has since declined. In the absence of
reports of an ongoing outbreak of dengue in the Caribbean, the risk that travelers to this
srea will acquire dengue is probably small.

Dengue types 2 and 3 have been present in the Caribbean at least since the 1860s.
Dengue type 1 was first recognized in that area when an outbreak in Jamaica in 1977
was followed by numerous outbreaks on ather Caribbean islands and in Central America,
All these dengue types, as well as type 4, usually cause an illness that is clinically mild and
typically of short duration.

Juna 5, 1081 -

Prieumacystis Pneumonia — Los Angeles

In the period October 1980-May 1981, § young men, all active homosexuals, were
treated for biopsy-confirmed P is carinfi ia at 3 different hospitals
in Los Angeles, California. Two of the died. All 5 pati had laboratory-
confirmed previous or current cytomegalovirus {CMV} infection and candidal mucosal
infection. Case reports of these patients follow.

Patient 1: A previously healthy 33-year-old man developed P. carinii pneumonia and
oral mucosal candidiasis in March 1881 after a 2month history of fever associated with
elevated liver enzymes, leukopenia, and CMV viruria. The serum complement-Ffixation
CMV titer in October 1980 was 256; in May 1881 it was 32.* The patient’s condition
deteriorated despite courses of treatment with trimethoprim-sulfamethoxazole (TMP/
SMX), pentamidine, and acyclovir. He died May 3, and postmortemn examination showed
residual P. carinii and CMV pneumoenia, but no evidence of neoplasia.

Patient 2: A previously healthy 30-year-old man developed P. carinil pneunnonia in
April 1981 after a 5-month history of fever each day and of elevated liver-function tests,
CMV viruria, and documented seroconversion to CMV, i.e., an acute-phase titer of 16 and
a convalescent-phase titer of 28" in anticomplement immunofluorescence tests, Other
features of his iliness included leukopenia and | candidiasis. His p ia re-
sponded to a course of intravenous TMP/SMX, but, as of the latest reports, he continues
to have a fever each day.

Patient 3: A 30-year-old man was well until January 1981 when he developed escr
phageal and oral candidiasis that responded to Amphotericin B treatment. He was hospi-
talizad in February 1981 for P. carinii pneumonia that responded to oral TMP/SMX. His
esophageal candidiasis recurred after the pneumonia was diagnosed, and he was again
given Amphotericin B. The CMV complerffent-fixation titer in March 1981 was B. Mate-
rial from an esophageal biopsy was positive for CMV.

Patient 4; A 29-year-old man developed P. carinii pneumonia in February 1981, He
had had Hodgkins disease 3 years earlier, but had been successtully treated with radiation
therapy alone. He did not improve after being given intravenous TMP/SMX and cortico-
steroids and died in March, Postmortem examination showed no evidence of Hodgkins
disease, but £. carini/ and CMV were found in lung tissue.

*Paired specimens not run in paraliel.

and distribution came under scrutiny, and CDC director
William Foege was obliged to take “a painful departure from
our tradition” (5) and notify MMWR readers that CDC would
no longer provide unrestricted free distribution. Overnight,
free mailed subscriptions from CDC dropped from 120,000
to about 12,000. The drastic reduction in free distribution
prompted complaints from subscribers and the medical com-
munity. Foege, Gregg, and colleagues at CDC talked with
leaders in the medical press about how to fill the gap. On
February 24, 1983, the editor of the New England Journal of
Medicine, Arnold S. Relman, announced that the Journals
parent organization, the Massachusetts Medical Society, would
begin reprinting MMWR and selling subscriptions at $20.00
per year (/6). That arrangement, at a current rate of $189 per
year, remains in effect, and the Society continues to reprint
all series of MMWR for approximately 5,500 paid subscribers
(Ann Russ, Massachusetts Medical Society, personal com-
munication, September 7, 2010). In March 1983, George D.
Lundberg, the editor of the Journal of the American Medical
Association (JAMA), announced that JAMA would begin

publishing weekly in its pages lead articles from MMWR (17).
That arrangement, too, continues toclay.§

The 1990s

Gregg stepped down as MM WR editor in 1988 and was suc-
ceeded by Richard A. Goodman. During Goodman’s tenure as
editor, two of MMWR} priorities were to expand its content
and turn the articles toward specific public health actions. By
1990, MMWR’s circulation had rebounded to 45,000-50,000
(7), mostly through the Massachusetts Medical Society. The
national news media were covering CDC'’s activities closely,
and several times each month MMWR articles were the source
of national news stories. By the carly 1990s, MM WR had
published hundreds of articles on the burgeoning AIDS epi-
demic. One of the most influential was an article published
July 27, 1990, about transmission of HIV to patients by a
dentist in Florida (/8), the first documented instance of HIV
transmission through a medical procedure. Publication of this
report received enormous attention by the media, dramatically
underscoring the sway of CDC and MMWR over public health
information (Richard A. Goodman, personal communication,
August 18, 2010).

By 1990, MMWR had become a series of four publica-
tions: the MMWR weekly, the annual Summary of Notifiable
Diseases, the CDC Surveillance Summaries, and Supplements.
The Surveillance Summaries series had been created in 1983 by
Stephen B. Thacker, the director of the CDC surveillance office
trom which the MMWR emanated, to centralize and promote
surveillance activities of CDC programs (Stephen B. Thacker,
personal communication, August 17, 2010). Previously, CDC
surveillance data had been published and distributed by each
individual CDC program. The rising prominence of MMWR
placed more pressure on authors inside and outside CDC to
publish their findings quickly in MM WR. EIS Officers had a
new requirement to submit reports to MMWR as part of their
CDC training. Submissions to MMWR soared.

In the late 1980s, MMWR determined that just one type of
report consumed approximately one fourth of all text pages
in the MMWR weekly: official vaccination recommendations
from CDC’s Advisory Committee on Immunization Practices
(19; Richard A. Goodman, personal communication, August
18, 2010). To alleviate the problem and to accommodate
demand for space for reports of epidemiologic field investiga-
tions and other work, MMWR created the Recommendations
and Reports in 1990. Since then, the Recommendations and
Reports series has been MMWR5 main vehicle for publishing
the full spectrum of official CDC recommendations, from the

$For a time, the Ochsner Clinic also reprinted MMWR.
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diagnosis of tuberculosis to the vaccination recommendations
of the Advisory Committee on Immunization Practices.

The 1990s also marked MMWRS first foray into electronic
publishing. Since the mid-1980s, CDC had made MMWR
available to state and local health departments and other enti-
ties through dedicated electronic systems operated through
telephone lines (20). In 1992, MM WR content became avail-
able through a file transfer protocol (FTP) server. However,
these systems were often expensive and difficult to use.
Beginning in 1993, CDC began to convert MMWR into elec-
tronic format and increase its availability through the Internet.
In January 1995, the publication made its editions available
both through FTP and the World-Wide Web (27; T. Demetri
Vacalis, personal communication, August 11, 2010). The new
Internet distribution quickly had an unanticipated benefit. In
1995, MMWR had never missed publishing a weekly issue (a
record that remains true today). In November of that year, 10
months after MMWR instituted electronic distribution, the
federal government shut down all but emergency functions
because of a budget impasse between the President and the
Congress. For its November 17, 1995, edition, MMWR had
to delay printing the weekly issue, but still released MMWR
on time through its new electronic capability (22).

In June 1996, on the occasion of CDC’s 50th anniversary,
MMWR published a special issue featuring CDC's history and
the evolution of reporting public health data (23). In 1999, also
in recognition of CDC’s 50 anniversary, MM WR published
a compendium of selected reports that had appeared during
1961-1996 on such topics as smallpox, Legionnaires discase,
HIV/AIDS, and other major public health events covered in
MMWR (24).

The 2000s

The events of September 11, 2001, and the subsequent
anthrax attacks brought a major focus on bioterrorism and
emergency preparedness to CDC and MMWR. During the
2000s, other public health events also affected the path of
MMWR, including the advent of SARS, the expansion of
West Nile and emergence of monkeypox virus infections in the
United States, and greater national aspirations for the control
of influenza epidemics. At the same time, MM WR was obliged
to cope with a building maelstrom in the medical publishing
world spawned by the explosive growth of the Internet.

Goodman stepped down as editor in 1998 and was succeeded
by John W. Ward. One of Ward’s first jobs was to find a way
tor MMWR to celebrate the coming new millennium. Jeffrey P
Koplan, CDC director during 1998-2002, came up with the
idea of a series on the 10 great achievement of public health
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in the previous century. MMWR began publishing the series
in April 1999 (25), and the articles became among the most
cited ever published by MMWR.

The new millennium was only months old when the attacks
of September 11 occurred, followed in October by the inten-
tional releases of anthrax spores. MMWR published its first
article on the anthrax attacks on October 12, 2001 (26,27),
and for weeks published updates on the epidemiologic inves-
tigation and recommendations. In March 2003, when SARS
erupted around the world, MMWR began to publish articles
on the epidemic, updating the number of cases reported to the
World Health Organization, the number of deaths and related
public health alerts and information (28).

By 2002, most MM WR subscribers received the publication
by e-mail, which had supplanted postal letters as the main
method of communication between CDC and state and local
health departments. MMWR's e-mail circulation was approxi-
mately 30,000, which when combined with the ongoing
print subscriptions mailed by CDC and the Massachusetts
Medical Society, gave a total circulation of about 50,000.9
The occurrence of so many public health emergencies during
the early 2000s brought the realization that, during critical
events, MMWR could no longer wait until the routine weekly
issue on Friday to send critical information to readers (John
W. Ward, personal communication, August 4, 2010.). Before
2002, only once in its history had MMWR published an issue
on a day other than Friday, in January 1977 to announce
CDCs discovery of the bacterium that caused Legionnaires
disease (David J. Sencer, personal communication, August 10,
2010). On September 13, 2002, MMWR published its first
“Dispatch,” a new form of urgent report that could be emailed
to readers at any time, day or night (29).

The early 2000s brought other changes as MMWR strove to
adapt to the rapidly changing communications world (Mary
Lou Lindegren, personal communication, August 9, 2010).
The MMWR series became more Web-centric, adapting its
editorial policies to match Web-based publication. In 2001,
MMWRs graphical appearance changed from its longstand-
ing 6- by 8-inch black-and-white format to a new 8Y3-inch
by 11-inch two-color format. To match the scope of CDC'’s
work, MMWR5 content became more diverse (e.g., reviews
by CDC’s Guide to Community Health Services, more reports
on chronic disease and injuries, and a new one-page graphi-
cal snapshot of key public health statistics called QuickStats,
produced by CDC’s National Center for Health Statistics).
In 2002, CDC contributors to the weekly were for the first
time listed by name.

9 The circulation of MMWR through the Massachusetts Medical Society in 2002
was 13,500 (79).



Supplement

Ward stepped down as the MMWR editor in 2005 and was
succeeded by Mary Lou Lindegren. In 2005, both Ward and
Lindegren believed that MMWR needed an advisory board
to provide independent advice to the MMWR editor. After 2
years of planning, the MMWR Editorial Board met for the
first time in June 2006, chaired by William L. Roper, a former
CDC director. Also during the mid-2000s, in response to find-
ings from a CDC committee on the quality of evidence used
in CDC recommendations, for the first time MMWR listed
explicit guidelines for making official recommendations in
its pages and required contributors to state more clearly the
evidentiary basis of recommendations. MM WR also revamped
its production process; added new technologies such as RSS
teeds; and developed new content, such as a series of perspective
reports from past CDC directors and a compendium celebrat-
ing 60 years of public health science at CDC (30). MM WR also
increased its role in documenting the impact of global public
health initiatives (e.g., polio eradication, measles eradication,
global HIV control efforts), and copublished many articles with
the World Health Organization’s Weekly Epidemiological Record.

Lindegren was succeeded by Frederic E. Shaw in 2007 and
MMWR added its first deputy editor in 2009.** Beginning
October 2006, two new podcasts, broadcast in English and
Spanish, became the sixth component of the MMWR series.
They were MMW RS first foray into products for lay audiences.
MMWR also revamped the graphical format of the series (the
first revision since 2001), added new report types to the weekly
(e.g., CDC’s Public Health Grand Rounds, mini-articles that
appear under the header, “Notes from the Field”), and insti-
tuted an MM WR presence on Facebook and Twitter. In 2010,
MMWR also implemented a suggestion from CDC'’s new direc-
tor, Thomas R. Frieden, by inaugurating the publication of
“Vital Signs,” a new coordinated CDC communication effort
anchored by scientific articles in MMWR (31). In April 2009,
the worldwide outbreak of pandemic influenza A (HIN1)
(then called swine influenza HIN1) began; MMWR reported
the first two cases on April 21, 2009 (32), then published
rapid-fire articles on the pandemic, including MMWRs first
published articles in Spanish. By the end of 2010, MMWR
had published 45 articles on various aspects of the pandemic.

By 2007, the technology used by MMWR to distribute the
publication by e-mail had become antiquated. In February
2009, MMWR switched to a new Web-based system that made
subscribing to MMWR easier. This change, combined with
a huge public interest in 2009 pandemic (HIN1), vaulted

** Shaw served as Acting MMWR Editor in the summer of 2006 and became
Editor in January of 2007. He was succeeded by Ronald L. Moolenaar in
2010. MMWRs first deputy editor is Christine G. Casey. Another deputy
editor, John S. Moran, was added in 2010.

MMWR’s electronic circulation from approximately 50,000 in
2007 to 100,000 in 2010. By August 2010, with the remain-
ing print subscription base of about 13,000, MMWR’s total
circulation had reached almost 115,000, near the level at which
it stood before the budget cuts of 1982. Together with articles
reprinted to JAMAS subscribers, approximately 1 million
monthly visits to the MMWR website, podcast downloads
of 50,000 per week, and MM WR followers on Facebook and
Twitter, by its 50th anniversary at CDC in 2011, MMWR

was seen by a bigger and broader audience than ever before.

The Future

When the Internet began to emerge into common use in
the early 1990s, no one could have imagined the revolutionary
effects it would have on medical and public health communica-
tions. One effect on MMWR has been to create competitors
for MMWR's traditional mission of bridging the gap between
immediate news media reports of public health events and later
scientific publication (5). Today, medical journals are able to
publish scientific articles more quickly than before through
electronic means. During the recent outbreak of pandemic
(HIN1) influenza, The New England Journal of Medicine
electronically published information about the epidemiology
of the disease within just a few days of data collection (33).

In 1961, and for decades afterwards, MMWR was the only
way for CDC to mass-disseminate scientific information rap-
idly about public health events. Today, several other electronic
channels exist at CDC for rapid communications about public
health events: Epi-X (an electronic communication system for
public health officials), the Health Alert Network (HAN), the
Clinician Outreach and Communication Activity (COCA),
satellite or Internet-based conferencing, mass e-mails, and
informal posting on the Web. During the recent influenza
pandemic, CDC relied on all these channels to communicate
epidemiologic data and recommendations to state and local
health departments and the medical community and relied
especially heavily on informal postings on the Web. Ten years
from now, a historian who wishes to trace CDC’s work on
the pandemic will consult MMWRS archives, but also will be
obliged to consult electronic materials on the Web and other
channels, if they are still accessible.

Despite these pressures, MM WR5 traditional role continues.
Informal Web postings, attractive as they might be, do not
receive the rigorous review and editing that MMWR content
does, nor are they indexed in MEDLINE, something that
authors still believe is important. Rapid public releases to the
news media or to health-care providers generally do not contain
the kind of detailed scientific information sought by public
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health and medical audiences. Medical journals, although
much more nimble than ever before, cannot publish state or
federal public health investigations within hours, nor replace
MMWR’s central role as the official voice of CDC, nor pub-
lish lengthy official CDC recommendations or surveillance
statistics. These functions will remain unique to MMWR into
the future. As the future unfolds, new roles for MMWR will
continue to appear as they have over the past 50 years, and
MMWR will evolve to meet the needs of public health.
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Introduction

The roots of modern public health surveillance took hold
in 17th century Europe (Z), but the seed for CDC'’s role as
America’s national agency for collecting, analyzing, interpret-
ing, and using data to protect the public’s health was firmly
planted only in 1961, when the Morbidity and Mortality
Weekly Report (MMWR) was transferred to what was then the
Communicable Disease Center (CDC; now the Centers for
Disease Control and Prevention) (2). The advent of MMWR
at CDC marked the beginning of CDC’s responsibility for
aggregating and publishing data weekly on nationally nortifi-
able diseases and publishing the data annually in MMWR5
Summary of Notifiable Diseases, United States.

The Beginnings of Modern Public
Health Surveillance in the
United States

In its earliest incarnation in the United States, surveillance
took the form of morbidity reporting. By 1925, the year all
states began reporting regularly, the expectations were limited
to collecting, compiling, and publishing statistics in weekly
reports. By the 1950s, however, simply compiling and report-
ing statistics clearly was insufficient to alleviate disease threats,
and the National Surveillance Program was started. That
program and the Malaria Surveillance Program, which had
started 2 years earlier, were based on the notion that effective
disease control cannot occur without implementing new ideas
and expanding use of data collected (3).

Nowhere was the idea of connecting public health surveil-
lance data directly to public health action more successful than
during the 13-year global effort to eradicate smallpox. During
1966-1978, the initial tools for eradication were public educa-
tion and mass vaccination. When the disease returned in some
areas thought to have reached elimination, timely, complete
surveillance and ring vaccination (i.e., administering vaccine
to persons in close contact with an infected patient) enabled
the program to turn the corner on eradication (4).

Effective national disease surveillance was an idea that cap-
tured the imagination of Alexander D. Langmuir, CDC’s chief
epidemiologist for 23 years. In 1963, in his sentinel paper pub-
lished in the New England Journal of Medicine (5), Langmuir
separated the discipline of surveillance from the other activities
of public health and emphasized the importance of systematic
collection of pertinent data, consolidation and analysis of these
data into useful information, and dissemination of results to
persons who need to know and can take action. These concepts
were argued convincingly to the World Health Assembly as
the approach for monitoring communicable and noncommu-
nicable health events; subsequently, surveillance systems were
developed, and findings from these systems were highlighted
in a special issue (volume 5, number 1) of the International
Journal of Epidemiology in 1976.

During the 50 years since Langmuir published his concept
of public health surveillance, developments in four areas have
changed the field: 1) national coordination, 2) technology
and informatics, 3) expansion beyond communicable diseases,
and 4) methodologic development. Through these, however,
the core definition and integrity of surveillance practice have
remained unchanged.

National Coordination of Public
Health Surveillance

The United States Constitution leaves responsibility for
public health practice primarily to the states as part of their
police powers (6). The federal government, however, retains
important roles. A major role in public health surveillance for
CDClis to provide the national epidemiologic profile, through
aggregation of surveillance data provided by the states, for the
most important diseases and conditions. Having accurate and
useful data requires that surveillance methods be coordinated
across the 50 states and other independent jurisdictions that
conduct data collection. Coordination includes establishment
of consistent case definitions, collection methods, and popula-
tion coverage; it requires that the data be deduplicated to avoid
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inaccurate counting and that additional case information be
matched accurately to avoid data errors.

Recognition of the federal role in surveillance led to con-
siderable work during the 1970s and 1980s, when national
coordination became a major emphasis for public health
surveillance. CDC and the Council of State and Territorial
Epidemiologists (CSTE), initially convened by CDC as the
Conference of State and Territorial Epidemiologists in 1952
to bring states together to address shared concerns regard-
ing public health, annually spent hours in consultations and
symposia working on ways to coordinate public health surveil-
lance. A report released in 1977 (J.L. Gale, Surveillance data:
quality, use and effect on public health divisions in local and
state health departments, unpublished report, 1977) called for
national surveillance activity coordination at CDC. A year later,
in 1978, the Consolidated Surveillance and Communications
Activity was established to respond to the recommendations of
Gale’s report. These activities fostered a new emphasis on the
scientific bases of surveillance, including the introduction of
new statistical methods (e.g., time-series analysis), formation of
the Surveillance Coordination Group that included the major
CDC programs and CSTE, and introduction of changes to the
MMWR weekly and Annual Summary of Notifiable Diseases.
These activities also led to the first comprehensive CDC plan
tor public health surveillance, which was created in conjunction
with state partners and CSTE and appeared in 1985 (3). The
plan was designed to be flexible, with quick and easy updating,
done simply by the click of a three-ring binder and removal
and reinsertion of paper copies of critical sections. This docu-
ment started with a surveillance definition that expanded the
one formulated by Langmuir and was agreed on by leaders of
all programs at CDC, both infectious and noninfectious dis-
eases, and by CSTE. The plan emphasized the importance of
consistency in the seven steps that are now recognized as part
of any surveillance system: 1) system design, 2) data collection,
3) collation, 4) analysis, 5) interpretation, 6) dissemination/
communication, and 7) application to program.

National coordination of these steps was implemented in the
mid-1980s, when the most complex and well-funded national
surveillance system ever created in the United States began
to track cases of a new devastating immune-compromising
disease, acquired immunodeficiency syndrome (AIDS). What
eventually became the National HIV/AIDS Surveillance
System (7) began with great forethought and consideration of
the utility and applicability of the data collected at the national
and state levels. From the start, all cases reported to the system
were subject to the same case definition (8), and changes to the
case definition (9) went into effect uniformly on the same date
in every state. The same data elements were collected on the
same case report form in all states and reported by using the
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same software. A system of deduplication activities to ensure
accurate case counting was implemented early and included
two key tools. The first tool emanated from a CSTE resolution
(10) and permitted cross-state communication of case informa-
tion among the 50 states allowing public health surveillance
personnel to establish whether similar-looking cases were the
same individual reported more than once to the system. The
second tool was special statistical programming conducted on
the national database to search for possible duplicates (17).
This coordination continues today in the National HIV/AIDS
Surveillance System. Similar coordinated case reporting exists
for other nationally notifiable diseases (e.g., tuberculosis).
Today, public health surveillance remains an activity of the
states, but CDC continues to carry out its national role by coor-
dinating national public health surveillance activities with the
states, CSTE, and other partners, including the Association of
State and Territorial Health Officers, the National Association
of City and County Health Officers, the Association of Public
Health Laboratories, the National Association for Public
Health Statistics and Information Systems, and the World
Health Organization (WHO). In 2009, these partners came
together with CDC to discuss challenges and a new vision for
the future of public health surveillance in the 21st century.

Technology, Informatics, and Public
Health Surveillance

Technologic advances began to improve the timeliness and
accuracy of public health surveillance in 1961 when CDC
implemented weekly telegraphic reporting by states for cases
of notifiable diseases. This technology remained state of the
art until 1975, when telephone reporting of nationally notifi-
able diseases began. In 1981, in addition to routine postcard
reporting, telephone reporting began including interactive
data transfer to a computer of the aggregate numbers for pub-
lication in MMWR. In 1984, CDC and six states piloted the
Epidemiologic Surveillance Project (ESP), which experimented
with electronic transfer of individual, de-identified case record
data to CDC. By 1989, all 50 states and selected territories were
participating in the National Electronic Telecommunications
System for Surveillance (NETSS), which still exists for data
transfer of the majority of nationally notifiable diseases. This
leap forward allowed unprecedented reductions in counting
and transcription errors and began the ability to remove human
error in several of the ongoing, systematic steps in a surveil-
lance system (Figure).

Today, the role of public health informatics and informa-
tion technology in public health surveillance is twofold: 1) to
improve timeliness and completeness of data collection and
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FIGURE. Optimal balance of human and automated inputs into
ongoing, systematic public health surveillance system activities*
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analysis and 2) to free human resources to focus on the areas
that require the most creative thought and to do the work
that technology cannot. The idealized mix of technologic
and human inputs into a public health surveillance system are
illustrated in this report (Figure). With effective informatics
tools, automated data systems can reach into electronic health
records and extract data for public health surveillance, relieving
the time-consuming and expensive “shoe-leather” data collec-
tion of chart reviews, paper forms, and morbidity cards that
have characterized traditional reporting. Health information
exchanges, which mobilize health information electronically
across organizations within a jurisdiction, will provide a timely,
efficient, and accurate means of data exchange and are an
example of an informatics tool that holds considerable promise
for public health.

During spring 1995, the CDC/ATSDR Steering Committee
on Public Health Information and Surveillance System

Development promulgated a blueprint for the agency’s high-
est priority objective: the creation of integrated public health
information and surveillance systems (72). The Steering
Committee, comprising representatives from all centers,
the institute, and offices at CDC, anticipated the impact of
health reform and accompanying data collection and storage
reforms and responded with sweeping recommendations for
an integrated information and surveillance system. The blue-
print envisioned coordinating the disparate and fragmented
existing CDC surveillance systems to enhance functionality
and efficiency. The purpose was to minimize the need for
separate systems while maximizing the analytic value of the
data for public health action. However, attaining a meaning-
ful integrated information and surveillance system has proven
more challenging than anticipated. Efforts continue to realize
a fully functional integrated electronic health information
system that begins at the clinical encounter and seamlessly
connects through the ongoing activities of public health sur-
veillance, with federal investments in electronic health records
(13). Ensuring, through “meaningful use” requirements (/4),
that public health is at the collective table in formulating the
requirements for software development is critical for the future
of public health surveillance.

Electronic algorithms that collate data from disparate sources
are critical to improving accuracy and timeliness as person-
based surveillance records are connected across time. This
is especially important in registry-based surveillance systems
(e.g., HIV [7] and cancer [15]) where connecting subsequent
events to the correct case is essential for accurate analyses.
Using consistent statistical programs across jurisdictions and
across time allows for timely and comparable analyses, which
increasingly are important as the demands on public health
surveillance data increase (e.g., distribution of resources accord-
ing to disease burden, or support of public health program
spending based on evidence of outcomes). In addition, new
computer programs and applications can help public health
programs better disseminate and communicate surveillance
results. For example, they can help create understandable and
interactive graphical representations of surveillance data that
can tell stories to different audiences, including those untrained
in health or public health (e.g., policymakers and the general
public). Reaching such audiences is a critical step for using
surveillance information for action, the last defining step of a
public health surveillance system.

Technology assists public health practitioners by spreading
information for action quickly and broadly, reaching program
partners and others responsible for action. An example occurred
at the start of the severe acute respiratory syndrome (SARS)
epidemic in 2003, when the need for a practical, consistent
case-finding tool quickly became evident. The Milwaukee
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Health Department was able to adapt an innovative infor-
matics tool called the Regional Emergency Medical Internet
(REMI) to help find and triage SARS cases. The tool was
implemented rapidly and inexpensively in 27 hospital emer-
gency departments (EDs) within 3 days after pilot-testing in
a single Milwaukee hospital (76). REMI had been designed
originally to assist EDs communicate when they must divert
ambulances and had been adapted by the health department
into a multi-ED surveillance system to tackle different syn-
dromic illnesses, from heat-related syndromes to potential
biologic terrorism occurrences during international sporting
events (7). Another example of rapid, innovative adaptation of
surveillance technology occurred during the 2010 Deepwater
Horizon oil spill. CDC’s BioSense syndromic surveillance
system was used to help the five affected Gulf states monitor
the health (including mental health) of affected populations
after the spill. With a daily report from 86 coastal health-care
tacilities, BioSense assisted with ongoing, up-to-the-day evalu-
ation of possible health concerns (18).

Continued use of public health informatics promises more
efficiencies in public health surveillance. As time and mental
energy are freed for the surveillance scientist to focus on
developing and improving systems and applying evidence to
program implementation, usefulness of public health surveil-
lance will continue to increase.

Expansion of Public Health
Surveillance beyond Communicable

Diseases

Until 1970, the “CDC” acronym stood for the Communicable
Discase Center, indicating the strict focus of CDC on preven-
tion and control of communicable diseases. In 1970, the
agency’s name was changed to the Center for Disease Control;
then in 1980, to the Centers for Disease Control; and finally,
in 1992, to the Centers for Disease Control and Prevention.
The name change in 1970 signaled an expansion of CDC'’s
mission to include prevention of unnecessary illness and pre-
mature death from all causes, infectious and noninfectious.
The focus of CDC'’s activities broadened to include preven-
tion of the major chronic conditions, including heart disease,
cancer, stroke, and unintentional injury, and their associated
risk behaviors (e.g., smoking, sedentary lifestyle, inadequate
nutrition, and use of passenger restraints). In 1984, a total of
15 states and CDC began collecting information monthly
about risk behaviors related to the leading causes of death
through the Behavioral Risk Factor Surveillance System (79).
In addition, CDC and its surveillance partners began commu-
nicating findings for action, including descriptions of the new
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surveillance systems for injury (20), chronic diseases (21), and
environmental health tracking (22). MMWR, secking a way
to standardize reporting of data from the increasing number
and types of surveillance systems and condition-specific sut-
veillance reports, began publishing a new series called CDC
Surveillance Summaries in 1983, which continues today. The
first issue of CDC Surveillance Summaries contained reports
on multiple topics, including summer mortality from selected
cities and counties as reported by medical examiners, temporal
trends in malformation incidence reported to the birth defects
monitoring program, and psittacosis cases in the United States
in 1979 (23).

After the events surrounding September 11, 2001, interest
increased in using surveillance methods to detect unusual
health events that might indicate public health emergencies:
naturally occurring or human-made. Three outgrowths of
public health surveillance came from this. The first, syndromic
surveillance, is defined as the ongoing, systematic collection,
analysis, interpretation, and application of real-time (or near—
real-time) indicators for diseases and outbreaks that allow
for their detection before public health authorities otherwise
note them (24). Syndromicsurveillance has been enhanced by
new technology and statistical methods that can help identify
disease patterns that would not be noted otherwise. The sec-
ond outgrowth, biosurveillance, stemmed from a 2007 U.S.
homeland security presidential directive that addressed activi-
ties beyond the scope of public health surveillance to include
data collection for event detection, enhanced collection and
analysis for event characterization, further data collection for
situation awareness, and additional data collection for inves-
tigation and recovery activities (25). The third outgrowth was
the recognition that, with modern transportation, most of the
world’s populations live just one incubation period away from
other persons on the planet, and the health of one population
is related to the health of others. These developments have
kept CDC closely involved in international health (see global
health article in this issue), including international public
health surveillance. In 1992, CDC and WHO sponsored a
3-day international symposium on public health surveillance.
Held at the Carter Center in Atlanta, the symposium had three
goals: 1) foster an understanding of the role of public health
surveillance in reducing morbidity and mortality, 2) identify
topics for further development at future meetings, and 3) bring
experts together to describe a new global agenda for public
health surveillance (26).

A decade later, on the heels of the SARS epidemic (27) and
in the midst of threats of influenza pandemics, revision of
the International Health Regulations in 2005 (IHR 2005)
and their implementation in 2007 were crucial events for
international public health surveillance and served as a tool
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for countries to communicate about possible international
epidemics. IHR 2005 replaced the three notifiable discases or
pathogens listed in the original IHR, written in 1969, with a
specifically defined “public health emergency of international
concern” (28). IHR 2005 requires all member states to report
a public health emergency of international concern within 24
hours. It also requires WHO to provide guidance and technical
assistance to member states to develop and strengthen public
health surveillance and response capacity. CDC participates
in similar technical assistance activities, with 35 self-sustaining
programs in 20 countries in which field epidemiology and
laboratory training programs help educate local public health
staff in surveillance methods as part of broader curricula since

1980 (29).

Advancement of Surveillance
Methods

Throughout the past 50 years of surveillance activities, public
health surveillance scientists have been developing methods to
advance the field by coordinating methods among systems,
applying advanced technology, and expanding systems to meet
the surveillance mission. Methods advancement has occurred
across the spectrum of the seven ongoing, systematic activities
of a surveillance system (Figure).

In 1986, CDC developed a comprehensive plan for what was
then called epidemiologic surveillance. This plan (30), developed
by CDC'’s Surveillance Coordination Group, defined surveil-

lance as follows:

The ongoing, systematic collection, analysis, and
interpretation of health data is essential to the planning,
implementation, and evaluation of public health practice,
closely integrated with the timely dissemination of these
data to those who need to know. The final link in the
surveillance chain is the application of these data to
prevention and control. A surveillance system includes
a functional capacity for data collection, analysis, and
dissemination linked to public health programs.

The 1986 plan included the first proposed method for evalu-
ating a surveillance system (31), which was the precursor to
the more formal Guidelines for Evaluating Surveillance Systems
published in MMWR in 1988 (32) and its updated version,
Updated Guidelines for Evaluating Public Health Surveillance
Systems published in MMWR in 2001 (33).

The definition of public health surveillance has remained
stable across time, even as public health experts have debated
the purpose and meaning of surveillance. During the 1970s,
Langmuir argued that the boundaries of surveillance stopped

at “epidemiologic intelligence” and that it did not encompass
all of epidemiology (e.g., investigations and research) (34). In
1988, Thacker and Berkelman suggested a new name, public
health surveillance (35), to indicate its scope and context. In
2009, approximately 20 years after the last time the defini-
tion had been reconsidered, CDC gathered 100 surveillance
scientists to discuss special topics in public health surveillance
in the 21st century, including its definition. After careful
consideration addressing the drivers of health information in
the coming century, the group recommended maintaining
the existing definition of public health surveillance because it
remains applicable and flexible to accommodate public health
needs across the spectrum of topic areas. However, the group
recommended incorporating explicitly two key principles: 1)
the purpose of the activity must be to address a defined public
health problem or question and 2) the public health question(s)
must exist & priori, that is there must be a planned public health
purpose to the collection, storage, and use of the data.

A tenet of modern surveillance is that the utility of surveil-
lance is determined largely by proper analysis of the data.
Herman Biggs, the 19th century physician who pioneered
public health surveillance in New York City, was known for
insisting that collected data be used to improve health, not
merely to keep “adding machines” busy (36). To be useful,
surveillance data must be converted into information for pub-
lic health action. Fortunately, the tools used for analysis have
improved substantially since 1961. For example, the ability to
differentiate “noise” from true aberrations in the data has been
a problem keeping surveillance scientists occupied for years
(37). This problem plays out in surveillance for influenza, a
public health priority since 1918 when a system was established
by the U.S. Public Health Service in 50 cities based on death
certificates (and is still maintained today by CDC in 122 cities
and published weekly in MMWR). Influenza surveillance was a
priority for Langmuir, who worked with colleagues Serfling and
Sherman to develop a seasonal regression model that could help
analyze influenza mortality data more precisely than previous
methods based on the moving average (38). In 1979, pneu-
monia and influenza data were modeled by using time-series
analyses to identify aberrations in incidence (39,40); today,
other systems (e.g., anthrax [47] and syndromic surveillance
[42]) routinely use these methods to model surveillance data.
Application of epidemiologic study designs to examine efficacy
of different types of surveillance methods and approaches has
also been accomplished. In the early 1980s, two innovative
randomized clinical trials evaluated active surveillance strategies
compared with passive reporting. Both studies, one in Vermont
(43) and one in Monroe County, New York (44), demon-
strated substantial improvements in completeness using active
surveillance strategies for communicable diseases. Differences

MMWR / October 7,2011 / Vol. 60 19



Supplement

in improvement were observed by disease and report source,
leading to the conclusion that in the analysis of surveillance
data, knowing and attending to the local context is desirable.
This conclusion remains critically important today.

By the early 1990s, many schools of public health in the
United States had begun to focus on the science of public
health surveillance, and the lack of a textbook was obvi-
ous. Until Public Health Surveillance was published in 1992
(45) and the first edition of Principles and Practice of Public
Health Surveillance was published in 1994 (46), surveillance
practitioners were able to rely only on journal articles, con-
sultations convened by CDC, and professional exchanges to
share methodologic advances and preferred practices. Now
the Principles text is in its third edition (47), and additional
texts have been published, including one devoted to statistical
principles and methods of public health surveillance (48) and
another to infectious disease surveillance (49). As the science
of public health surveillance continues to evolve and the tools
of public health informatics become integral to the work of
surveillance practitioners, methods will continue to develop
that enable the public health epidemiologist to put data to use
in the most effective way.

The Future of Public Health
Surveillance

Evidence-based decision making in public health begins with
surveillance—and the demands on health data continue to
increase. The ways of knowing about the health of a commu-
nity also continue to evolve as information technology eases the
effort to collect, collate, store, analyze, and disseminate data.
The integrity of the discipline of public health surveillance has
held fast for the past 50 years and most likely will continue for
the next 50 and beyond. The tools available to public health
surveillance practitioners and scientists will change as tech-
nology improves efficiency and frees practitioners to attend
to creative problem solving in such critical areas as program
planning and applying data to action. CDC will continue to
evaluate its efforts and move the field forward, welcoming the
opportunities that lie ahead.
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