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History of CDC Surveillance Activities

CDC has been actively involved in disease-surveillance activities since the formu-
lation of the Communicable Disease Center in 1946. The original scope of the National
Surveillance Program included the study of malaria, murine typhus, smallpox,
psittacosis, diphtheria, leprosy, and sylvatic plague. In 1954, a surveillance section
was established within the Epidemiology Branch of CDC, primarily concerned with
planning and conducting continuing surveillance and making periodic reports.
Occurrences such as the Asian influenza pandemic and the discovery of Legionnaires’
disease prompted the involvement of CDC in additional surveillance activities. Over
the years the surveillance activities of CDC have expanded to include not only new
areas in infectious disease but also programs in human reproduction, injuries,
environmental health, chronic disease, risk reduction, and occupational safety and
health. Ongoing evaluation of these programs has led to new methods of data
collection and analysis and has prompted examination of how data are disseminated
to the public health community.

The publication titled CDC Surveillance Summaries was initiated in 1982 after a
survey was made of CDC staff and state epidemiologists. Results of the survey
suggested that improved coordination of surveillance reports with the MMWR and
the MMWR Annual Summary (later titted Summary of Notifiable Disease, United
States) would facilitate timely publication; provide greater uniformity in the acquisi-
tion, evaluation, and reporting of surveillance data; and encourage the use of these
data.

In 1985, the CDC Surveillance Coordination Group was formed with representa-
tives from all Centers/Institute/Program Offices and from the Council of State and
Territorial Epidemiologists. The Group was charged with developing and implement-
ing a policy for CDC’s public health surveillance activities. State public health officials
also actively participate in the activities of the Group. These activities, which are
documented in regular reports, are directed toward achieving the following goals:
1) conducting epidemiologic surveillance of all health events considered to be of high
priority, 2) evaluating regularly all CDC surveillance activities, 3) developing and
evaluating improved methods for the collection, analysis, and dissemination of
surveillance data, and 4) maintaining and improving the expertise of CDC staff and
constituents in the development, implementation, and evaluation of systems of
public health surveillance.
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Data Source

Data on the reported occurrence of notifiable diseases are derived from reports
supplied by the state and territorial health departments and by CDC program
activities. These data are published weekly in the MMWR, and the final official
numbers of cases are published in the annual Summary of Notifiable Diseases.
Complementary data are provided in MMWR surveillance summaries and recommen-
dations and reports. Data reported in the weekly MMWR and the more detailed data
reported by individual CDC programs are collected independently; therefore, some
numbers may be slightly different because of the timing of reports or because of
refinements in case definition.

Data published in the MMWR series of publications should be interpreted with
caution. Some diseases that cause severe clinical illness and are associated with
serious consequences are probably reported quite accurately; however, diseases that
are clinically mild and infrequently associated with serious consequences are less
likely to be reported: Additionally, subclinical cases are seldom detected except in the
course of epidemic investigations or special studies. The degree of completeness of
reporting is also influenced by the diagnostic facilities available, the control measures
in effect, and the interests and priorities of state and local officials responsible for
disease control and surveillance. Finally, factors such as the introduction of new
diagnostic tests and the discovery of new disease entities may cause changes in
disease reporting independent of the true incidence of disease. Despite these
limitations, the data in these reports have proven to be very useful in the analysis of
trends.
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Most Recent Reports Published
in the MMWR Surveillance Summaries
Subject Responsible CIO* Most Recent Report
Abortion - CCDPHP  1990; Vol. 39, No. SS-2
AIDS/HIV
Distribution by Racial/Ethnic Group CID 1988; Vol. 37, No. SS-3
Among Black and Hispanic Children and Women
of Childbearing Age CEHIC 1990; Vol. 39, No. SS-3
Behavioral Risk Factors CCDPHP 1990; Vol. 39, No. SS-2
Birth Defects
B.D. Monitoring Program (see also Malformations) CEHIC 1990; Vol. 39, No. SS-4
Contribution of B.D. to Infant Mortality
Among Minority Groups CEHIC 1990; Vol. 39, No. SS-3
Campylobacter CID 1988; Vol. 37, No. SS-2
Coal Workers’ Health (see also Mining) NIOSH 1985; Vol. 34, No. 1SS
Congenital Malformations, Minority Groups CEHIC 1988; Vol. 37, No. SS-3
Dengue CID 1985; Vol. 34, No. 2SS
Dental Caries and Periodontal Disease Among
Mexican-American Children CPS 1988; Vol. 37, No. SS-3
Ectopic Pregnancy CCDPHP  1990; Vol. 39, No. SS-4
Ectopic Pregnancy, Mortality CCDPHP  1987; Vol. 36, No. SS-2
Elderly, Hospitalizations Among CCDPHP 1991; Vol. 40, No. SS-1
Endometrial and Ovarian Cancers EPO, 1986; Vol. 35, No. 2SS
CCDPHP
Escherichia coli 0157 CID 1991; Vol. 40, No. SS-1
Foodborne Disease CID 1990; Vol. 39, No. SS-1
Gonococcal Infection CPS, 1984; Vol. 33, No. 4SS
CID
Gonorrhea and Salpingitis, Teenagers CPS; 1983; Vol. 32, No. 3SS
CID
Hepatitis CID 1985; Vol. 34, No. 1SS
Hepatitis, Viral CID 1983; Vol. 32, No. 2SS
Homicide CCDPHP  1983; Vol. 32, No. 2SS
Homicides, Black Males CEHIC 1988; Vol. 37, No. SS-1
Hysterectomy CCDPHP  1986; Vol. 35, No. 1SS
Infant Mortality (see also National Infant Mortality;
Birth Defects) CEHIC 1990; Vol. 39, No. SS-3
Injury
Death Rates, Blacks and Whites CEHIC 1988; Vol. 37, No. SS-3
Drownings CEHIC 1988; Vol. 37, No. SS-1
Falls, Deaths CEHIC 1988; Vol. 37, No. SS-1
Firearm-Related Deaths, Unintentional CEHIC 1988; Vol. 37, No. SS-1
In the Home, Persons Under 15 Years of Age CEHIC 1988; Vol. 37, No. SS-1
Motor Vehicle-Related Deaths CEHIC 1988; Vol. 37, No. SS-1
Objectives of Injury Control, State and Local CEHIC 1988; Vol. 37, No. SS-1
Objectives of Injury Control, National CEHIC 1988; Vol. 37, No. SS-1
Residential Fires, Deaths CEHIC 1988; Vol. 37, No. SS-1
Tap Water Scalds CEHIC 1988; Vol. 37, No. SS-1
Lead Poisoning, Childhood CEHIC 1990; Vol. 39, No. SS-4
Low Birth Weight CCDPHP  1990; Vol. 39, No. SS-3
Malaria, Imported CID 1983; Vol. 32, No. 3SS
Malformations (see also Birth Defects) CEHIC 1985; Vol. 34, No. 2SS
Maternal Mortality CCDPHP 1988, Vol. 37, No. SS-5
Mining (see also Coal Workers’ Health) NIOSH 1986; Vol. 35, No. 2SS

*Allabbreviations are listed atend of inventory. Readers should check individual summaries when

more than one CIO is responsible.
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Most Recent Reports Published
in the MMWR Surveillance Summaries — Continued
Subject Responsible CIO* Most Recent Report

National Infant Mortality (see also Infant Mortality;

Birth Defects) CCDPHP 1989; Vol. 38, No. SS-3
Nosocomial Infection CID 1986; Vol. 35, No. 1SS
Occupational Injuries/Disease

Among Loggers NIOSH 1983; Vol. 32, No. 3SS

Hazards, Occupational NIOSH 1985; Vol. 34, No. 2SS

In Meatpacking Industry NIOSH 1985; Vol. 34, No. 1SS

State Activities NIOSH 1987; Vol. 36, No. SS-2

Treated in Hospital Emergency Rooms NIOSH 1983; Vol. 32, No. 2SS
Ovarian Cancer (see Endometrial and Ovarian Cancer)

Pediatric Nutrition CCDPHP 1983; Vol. 32, No. 4SS
Pelvic Inflammatory Disease CPS 1983; Vol. 32, No. 4SS
Plague CID 1985; Vol. 34, No. 2SS
Plague, American Indians CID 1988; Vol. 37, No. SS-3
Pneumoconiosis, Coal Miners NIOSH 1983; Vol. 32, No. 1SS
Pregnancy, Teenage CCDPHP 1987; Vol. 36, No. 1SS
Psittacosis CID 1983; Vol. 32, No. 1SS
Rabies CID 1989; Vol. 38, No. SS-1
Racial/Ethnic Minority Groups Various 1990; Vol. 39, No. SS-3
Reye Syndrome CID 1984; Vol. 33, No. 3SS
Rocky Mountain Spotted Fever CID 1984; Vol. 33, No. 3SS
Rubella and Congenital Rubella CPS 1984; Vol. 33, No. 4SS
Salmonella CID 1988; Vol. 37, No. SS-2
Salpingitis (see Gonorrhea and Salpingitis)

Smoking CCDPHP 1990; Vol. 39, No. SS-3
Sudden Unexplained Death Syndrome Among CEHIC, 1987, Vol. 36, No. 1SS

Southeast Asian Refugees CPS
Suicides, Persons 15-24 Years of Age CEHIC 1988; Vol. 37, No. SS-1
Summer Mortality CEH 1983; Vol. 32, No. 1SS
Toxic-Shock Syndrome CID 1984; Vol. 33, No. 3SS
Trichinosis CID 1988; Vol. 37, No. SS-5
Tubal Sterilization Among Women CCDPHP 1983; Vol. 32, No. 3SS
Water-Related Disease CID 1990; Vol. 39, No. SS-1

Abbreviations

CCDPHP Center for Chronic Disease Prevention
and Health Promotion

CEHIC Center for Environmental Health and
Injury Control

CID Center for Infectious Diseases

CIO Centers/Institute/Offices

CPS Center for Prevention Services

ERPO Epidemiology Program Office

NIOSH National Institute for Occupational
Safety and Health
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Summary

In 1989, to examine patterns of testing for Escherichia coli 0157:H7 in state
public health laboratories (SPHLs), CDC conducted a survey to determine the
availability and type of Escherichia coli 0157:H7 testing in SPHLs during 1988
and the number of isolates confirmed at SPHLs if such testing was available.
The results were compared with information on isolates submitted for confir-
matory testing at CDC in 1988. Thirty-nine (78%) of the 51 SPHLs were testing
forE. coli 0157:H7 in 1988, 26 confirmed at least one E. coli 0157 isolate in that
year. CDC confirmed isolates from three additional states. A total of 489 E. coli
0157:H7 or E. coli 0157:NM isolates were identified, with the largest numbers
being reported from Washington (156), Oregon (64), Minnesota (63), and
Massachusetts (36). These results show that E. coli 0157 has been detected in
most areas of the United States. Infections are apparently concentrated in
northern states; however, improved surveillance data are needed to determine
regional incidence and trends.

INTRODUCTION

In 1982, the enterohemorrhagic Escherichia coli (EHEC) were first recognized as a
cause of bloody diarrhea affecting humans when two outbreaks of hemorrhagic
colitis occurred in Michigan and Oregon (7). Since then, illnesses caused by EHEC
have emerged as a public health problem throughout North America. Recognized
infections caused by E. coli 0157:H7, the predominant EHEC serotype, increased
dramatically during the 1980s in Canada (2), where in some areas it is one of the most
common bacterial causes of diarrhea (3). E. coli 0157:H7 infections are associated
with most cases of hemolytic uremic syndrome (HUS) in at least two areas of North
America (Calgary, Alberta and Seattle, Washington) (4,5); E. coli 0157:H7 was
isolated from 46% of Minnesota children with HUS when stool specimens were
appropriately tested for the organism (6). In both Minnesota and Seattle, reported
HUS incidence among children has increased over the last two decades (6,7). In both
locations, the increase in HUS has been attributed to an increasing frequency of E. coli
0157:H7 infections.

Despite the rapid emergence of E. coli 0157:H7, little is known about its geo-
graphic distribution and frequency of occurrence in the United States, because no
*Enteric microbiologists at the 51 state public health laboratories provided data contained in this
¥f!np?hrité report, the term Escherichia coli0157:H7 is used whenever the full serotype was known;

the term 0157 is used when, for some isolates, the H antigen was not determined or the isolate
was nonmotile.
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nationwide surveillance system exists. However, two focused U.S. surveys have been
performed. In 1985-1986, a survey in a Pacific Northwest health-maintenance orga-
nization established an E. coli 0157:H7 isolation rate of 8.0/100,000 enrollees per year
(8). In Washington, a 1987 statewide survey documented a reported yearly incidence
of 2.1/100,000 population (9). In 1987, not all Washington clinical microbiology
laboratories were testing for E. coli 0157:H7, partly explaining the lower statewide
rate. :

In 1989, the extent to which testing for E. coli 0157:H7 was done at the state level
was determined through a survey of 1988 testing and screening practices for EHECs
in 51 state public health laboratories (SPHLs), including the District of Columbia. In
addition to providing information on laboratory practices, the 1988 data also establish
the geographic and temporal distribution of E. coli 0157:H7 in the United States.

METHODS

In June 1988, CDC distributed a survey form to directors of SPHLs and in March
and April 1989, CDC conducted telephone interviews with personnel at all 51 SPHLs
in the United States (public health laboratories in the U.S. territories were not
contacted). SPHLs were asked whether they had tested for E. coli 0157 in 1988; if so,
procedural details were obtained, including information on the use of sorbitol-
MacConkey agar, the availability and type of testing for the somatic and flagellar
antigens, and whether the SPHLs tested for Shiga-like toxin (SLT, also known as
verotoxin). The SPHLs provided information on the number of E. coli 0157 isolates
confirmed during 1988 and, if available, the month in which confirmed isolates were
submitted.

These data were compared with data on isolates that were referred to the Enteric
Bacteriology Laboratory at CDC. Since 1982, CDC has received isolates for E. coli
0157:H7 confirmation from SPHLs, although many SPHLs do not routinely forward
isolates to CDC. A small number of isolates from non-SPHL sources have also been
received. The number of isolates reported by the SPHL was compared with the
number confirmed at CDC. The total of E. coli 0157 isolates identified in 1988 for each
state was considered to be whichever number was larger, after an attempt was made
to eliminate duplicate or repeat isolates from the same patient.

RESULTS

In 1988, 39 of the 51 SPHLs offered E. coli 0157 testing (Table 1), and three (Hawaii,
Kansas, and Kentucky) of the 12 that were not testing indicated that they would begin
in 1989. Testing was available throughout 1988 in all but two of the 39 SPHLs.

All of the 39 SPHLs that did testing offered confirmation of suspect E. coli isolates
submitted by other laboratories. All but four SPHLs (Connecticut, Pennsylvania, West
Virginia, and Wyoming) would also test submitted stool specimens for primary
isolation of E. coli 0157:H7. Seven of the 35 SPHLs tested all submitted stool
specimens for E. coli 0157, whereas the other 28 did so only if requested. Nine of
these remaining 28 SPHLs indicated that stools or swabs submitted from a patient
reported to have bloody diarrhea would routinely be tested for E. coli 0157.

Sorbitol-MacConkey culture medium was used by 32 of the 39 SPHLs (Table 1). Testing
for the somatic (O) antigen was done by 37 SPHLs; 18 used slide agglutination, 12 used
tube agglutination, six used both, and one state used indirect fluorescence antibody (IFA)
for the O antigen. Thirty-four of the SPHLs tested for the flagellar (H) antigen, with
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most (25 ) using tube agglutination. The remainder used either slide agglutination or
H7 immobilization. Four states (California, New York, Pennsylvania, and Utah)
reported that they would test isolates for Shiga-like toxin (SLT) production if asked.

In 1988, a total of 489 E. coli 0157:H7 or O157:NM isolates were reported from
either the SPHLs or from CDC. Among the 39 SPHLs that did testing, 26 (67%)
confirmed at least one isolate as E. coli 0157. CDC received isolates confirmed as E.
coli 0157:H7 from three additional states. Among all confirmed CDC isolates, 94%
were E. coli 0157:H7, and the remainder were E. coli 0157:NM. All of the E. coli
0157:NM produced SLT.

The largest number of confirmed isolates came from northern states (Figure 1).
Washington reported the most isolates (156), followed by Oregon (64), Minnesota
(63), Massachusetts (36), and Wisconsin (34). Only Minnesota and Wisconsin reported
outbreaks of E. coli 0157:H7 illness during 1988, but isolates from the other states
were reported as either sporadic or intrafamilial.

Seventeen states reported data by the month isolates were received at the SPHL.
Most isolates were received during the summer months (Figure 2). This seasonal
pattern was similar in all these states and for all isolates confirmed at CDC.

DISCUSSION

In most SPHLs, testing for E. coli 0157 is available. Culture methods for isolating
E. coli 0157:H7 in the clinical laboratory have been previously reported (70,717), and
a number of commercial manufacturers produce sorbitol-MacConkey agar and
immunologic reagents for its isolation and identification.

Most of the SPHLs that did testing in 1988 reported at least one confirmed isolate.
Over 90% of the E. coli 0157 isolates tested at CDC were E. coli 0157:H7. However, for
isolates confirmed at SPHLs, determination of H antigen status was not available,
because not all of these laboratories were testing for the flagellar antigen. The
existence of other H types indicates the need for routine determination of H type by
reference laboratories, using tube agglutination or H7 immobilization (72).

Most confirmed E. coli 0157 strains were reported from northern states. Canada
and Great Britain, countries where E. coli 0157 infections are reported to be common
(2,13), are also in northern latitudes, validating the geographic distribution of the
isolates in our study. However, it is also possible that clinicians in these areas are
more likely to request a specific test for E. coli 0157:H7, or that clinical laboratories
are more likely to screen stool specimens for the organism. Some of the testing states
that reported few or no isolates stated that they had few requests for E. coli 0157
testing.

Outbreaks of E. coli 0157:H7 illness in the United States have also predominated
in northern latitudes, including outbreaks occurring in the following states: Oregon
(7), Michigan (1), Washington (14, 15), Minnesota (16), Wisconsin (CDC, unpublished
data), North Dakota (CDC, unpublished data), and Montana (CDC, unpublished data).
However, outbreaks in other parts of the country have also occurred: Utah (17),
Nebraska (78), North Carolina (79), and Missouri (CDC, unpublished data).

The number of SPHLs reporting confirmed E. coli 0157 isolates in 1988 and the
geographic distribution of outbreaks are evidence that this pathogen is widespread in
the United States. The seasonal pattern of E. coli 0157 isolation parallels that of other
bacterial enteric pathogens such as Campylobacter (20) and Salmonella (21).

The limited surveillance data from Washington (8,9) suggest that the dimensions
of this problem may be substantial. However, available nationwide information on
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E. coli 0157 isolates is insufficient to calculate infection rates or to determine
adequately geographic distribution. At present, only a few states require reporting of
cases of E. coli 0157:H7 infection or of HUS. Because testing in most SPHLs is
available, surveillance data may improve as recognition, screening, and reporting for
this pathogen become routine.
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TABLE 1. Escherichia coli 0157:H7 testing techniques used in state public health

laboratories (SPHLs), United States, 1988

Sorbitol-

Testing MacConkey O antigen H antigen
State available agar used test* test* SLT test*
Alabama No
Alaska No
Arizona Yes Yes S T
Arkansas No
California Yes No S, T T VvC
Colorado Yes Yes T |
Connecticut Yes No S |
Delaware No
Dist. of Col. No
Florida No
Georgia Yes Yes S T
Hawaii' No
Idaho Yes Yes S T
lllinois Yes Yes T i
Indiana Yes Yes S S, T
lowa Yes Yes T T
Kansas' No
Kentucky’ No
Louisiana Yes Yes S
Maine Yes Yes T
Maryland No
Massachusetts Yes Yes S ST
Michigan Yes Yes ST T
Minnesota Yes Yes T T
Mississippi No
Missouri Yes Yes i
Montana Yes Yes IFA |
Nebraska Yes Yes S, T |
Nevada No
New Hampshire Yes Yes S |
New Jersey Yes Yes S, T
New Mexico Yes Yes S T
New York Yes No S T VvC
North Carolina Yes Yes S il
North Dakota Yes Yes T T
Ohio Yes No
Oklahoma Yes Yes Sl T
Oregon Yes Yes S T
Pennsylvania Yes No S vC
Rhode Island Yes Yes S |
South Carolina Yes Yes S
South Dakota Yes Yes T T
Tennessee Yes Yes T |
Texas Yes Yes S T
Utah Yes Yes S | vC
Vermont Yes Yes S S
Virginia Yes Yes T T
Washington Yes Yes T T
West Virginia Yes No T T
Wisconsin Yes Yes ST T
Wyoming Yes No T T

*S =slide agglutination, T=tube agglutination, IFA=indirect flouresence antibody, |=H7 immo-

bilization, VC = vero-cell cytotoxicity.
State public health laboratory began testing in 1989.
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FIGURE 1. The distribution of Escherichia coli 0157 isolates, by states, 1988
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FIGURE 2. Submission of isolates confirmed as Escherichia coli 0157 in selected*
state public health laboratories, by month, 1988
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*The 17 states that submitted monthly data on E. coli 0157:H7 isolates are as follows: Arizona,
Colorado, lllinois, Indiana, lowa, Michigan, Montana, Nebraska, New Hampshire, New Mexico,
New York, Oklahoma, Oregon, Pennsylvania, Utah, Washington, and Wisconsin.
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Summary

Medicare records represent a potential resource for surveillance data on
hospitalizations among the elderly. Several features make these data useful for
describing hospitalization patterns:

a) Medicare covers hospitalization expenses for approximately 95% of the
U.S. population =65 years, and these data are considered to represent
accurately the hospitalization patterns of this group;

b) The comprehensive nature of the information about the beneficiary
population provides public health researchers with data to generate
accurate rates for well-defined demographic and geographic subgroups;

c¢) Because data for all covered hospitalizations have been included in the file
since 1984, stable estimates for even relatively rare conditions can be
generated for any years since then;

d) A unique personal identifier on each record permits the differentiation of
first from subsequent hospitalizations, thereby permitting public health
researchers to generate both counts and rates of hospitalizations by
person and by event; and

e) Temporal trends in hospitalization can be generated for 1980 through
1988, because data* are available in machine-readable form.

This report presents surveillance data for elderly persons hospitalized in 1988
for several diseases of public health importance. In 1988, approximately 9.1
million hospitalizations covered by Medicare occurred among persons =65
years. For major disease categories, the rates of persons discharged ranged
from 7,448/100,000 for circulatory diseases to 274/100,000 for blood diseases.
For the 49 discrete diseases and conditions studied, rates varied widely by
gender, race, and age. Conditions also varied widely in the mean number of
discharges per person and in the probability that the condition would be
recorded as the principal diagnosis.

INTRODUCTION

Among the elderly, defined as persons =65 years, many diseases and injuries are
more prevalent than among younger groups. Medicare, which covers hospitalization
expenses for about 95% of the elderly population (7), is a potentially useful source of
information for monitoring hospitalizations in this_group.

*A 20% sample of the data is available for the years 1980 through 1983. All of the data is
available for the years 1984-1988.




