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Foreword

The purpose of the CDC Surveillance Summaries is to make available the most current in

formation on conditions of public health interest for which CDC has major responsibility. The

CDC Surveillance Summaries provide detailed analysis of the most current available data ob

tained for CDC surveillance programs. These reports complement other data published by

CDC in the Morbidity and Mortality Weekly Report (MMWR), the MMWR Annual Summary,

and various disease-surveillance reports. This volume contains epidemiologic information de

rived from surveillance forms, special investigations, and other sources of information collect

ed at the state and national levels.
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History of CDC Surveillance Activities

CDC has been actively involved in disease-surveillance activities since the formation of the

Communicable Disease Center in 1946. The original scope of the National Surveillance Pro

gram 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. National emergencies such as the Asian influenza pandemic and the

discovery of Legionnaires' disease have prompted the involvement of CDC in new 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, 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.

In 1980 and 1981, a survey of CDC staff and state epidemiologists suggested that im

proved coordination of surveillance reports with the MMWR and the MMWRAnnual Summary

would facilitate timely publication; provide greater uniformity in the acquisition, evaluation,

and reporting of surveillance data; and encourage use of these data. Several approaches to

the development of a systematic process of disseminating disease-specific surveillance

reports were considered. On the basis of considerations of timeliness, cost advantages, and

editorial uniformity, a report published on a quarterly basis was recommended. Subsequent

financial and personnel constraints have made it necessary to publish these reports less

frequently.

The CDC Surveillance Summaries contain information more reflective of the detailed sur

veillance reports of the past. CDC hopes that the Surveillance Summaries will disseminate

surveillance data on a regular schedule, improve the clarity of community public health infor

mation, and also produce a cost savings. Although the CDC Surveillance Summaries are pub

lished more often than once a year, they will typically contain annual data rather than interim

data. The MMWRAnnual Summary will complement rather than serve as the cumulative sum

mary of the Surveillance Summaries.
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Data Sources

Data on the reported occurrence of notifiable diseases are derived from reports supplied

by the state and territorial departments of health and CDC program activities, routinely pub

lished in the MMWR, and compiled in final form in the MMWRAnnualSummary.

CDC also maintains national surveillance programs for selected diseases with the coopera

tion of state and local health departments as well as other federal agencies, and publishes

detailed epidemiologic analyses periodically. Data appearing in the CDC Surveillance Summar

ies or in a surveillance report may not agree exactly with reports published in the MMWR be

cause of differences in timing of reports or because of refinements in case definition. It should

be noted that data collected for the MMWR and the more detailed data published by individu

al CDC programs are collected independently.

These data should be interpreted with caution. Some diseases that cause severe clinical ill

ness and are associated with serious consequences are probably reported quite accurately.

However, diseases that are clinically mild and infrequently associated with serious conse

quences 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 complete

ness 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 useful in the analysis of trends.
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Surveillance Programs

Centers for Disease Control

Surveillance

program

Abortion

Behavioral

risk factors

Berylliosis cohorts:

registry of disease

and exposure

Biologies

Botulism

Brucellosis

Coal workers'

pneumoconiosis

Congenital

malformations

Dengue

Diabetes

Responsible

branch

Most recent

report/summary'

Ectopic pregnancy

Pregnancy Epidemiology Branch

Division of Reproductive Health

Center for Health Promotion

and Education

Division of Nutrition

Center for Health Promotion

and Education

Surveillance Branch

Division of Surveillance, Hazard

Evaluations, and Field Studies

National Inst. for Occup. Safety & Hlth.

Data Management Branch

Division of Immunization

Center for Prevention Services

Enteric Diseases Branch

Division of Bacterial Diseases

Center for Infectious Diseases

Bacterial Zoonoses Activity

Division of Bacterial Diseases

Center for Infectious Diseases

Epidemiological Investigations Branch

Division of Respiratory Disease

Studies

National Inst. for Occup. Safety & Hlth.

Birth Defects Branch

Chronic Diseases Division

Center for Environmental Health

Dengue Branch

Division of Vector-Borne

Viral Diseases

Center for Infectious Diseases

Division of Diabetes Control

Center for Prevention Services

Surveillance, Investigations and

Research Branch

Division of Immunization

Center for Prevention Services

Pregnancy Epidemiology Branch

Division of Reproductive Health

Center for Health Promotion

and Education

November 1985

(1981 data)

1984 (SS 33/1)

(data from 1981-1983)

March 1983

(data from 1951-1980)

December 1982

(1982 data)

May 1979

(data from 1899-1977)

June 1979

(1978 data)

1985 (SS 34/1)

(data from 1970-1981)

1985 (SS 34/2)

(data from 1970-1983)

1985 (SS 34/2)

(data from 1983-1984)

June 1979

(1978 data)

July 1978

(data from 1971-1975)

1984 (SS 33/2)

(data from 1979-1980)

'Publications denoted by "SS" appeared in issues of CDC Surveillance Summaries. Other reports listed
can be obtained by contacting the responsible administrative unit listed.
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Surveillance

program

Encephalitis

Responsible

branch

Arbovirus Reference Branch

Division of Vector-Borne

Viral Diseases

Center for Infectious Diseases

Most recent

report/summary*

May 1981

(1978 data)

Enterovirus Respiratory and Enterovirus Branch

Division of Viral Diseases

Center for Infectious Diseases

November 1981

(data from 1970-1979)

Fifteen leading

causes of death

in the U.S.. 1978

Foodborne disease

Health Analysis and Planning

for Preventive Services

Center for Prevention Services

Enteric Diseases Branch

Division of Bacterial Diseases

Center for Infectious Diseases

September 1982

(1978 data)

1985 (SS 34/3)

(1982 data)

Gonorrhea

Hepatitis

Homicide

Division of Sexually Transmitted Diseases

Center for Prevention Services

Hepatitis Branch

Division of Viral Diseases

Center for Infectious Diseases

Violence Epidemiology Branch

Office of the Director

Center for Health Promotion

and Education

1984 (SS 33/4)

(data from 1983-1984)

1985 (SS 34/1)

(data from 1982-1983)

May 1983 (SS 32/2)

(data from 1970-1978)

Hysterectomy Epidemiologic Studies Branch

Division of Reproductive Health

Center for Health Promotion

and Education

1985 (SS 34/3)

(data from 1981-1982)

Influenza Influenza Branch

Division of Viral Diseases

Center for Infectious Diseases

July 1984

(data from 1983-1984)

Lead poisoning in Surveillance Branch

workers Division of Surveillance, Hazard

Evaluations, and Field Studies

National Inst. for Occup. Safety & Hlth.

Leprosy Respiratory and Special

Pathogens Branch

Division of Bacterial Diseases

Center for Infectious Diseases

Leptospirosis Bacterial Zoonoses Activity

Division of Bacterial Diseases

Center for Infectious Diseases

April 1983

(data from 1976-1980)

April 1976

(data from 1971-1973)

August 1979

(1978 data)

'Publications denoted by "SS " appeared in issues of CDC Surveillance Summaries. Other reports listed

can be obtained by contacting the responsible administrative unit listed.
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Surveillance Programs

Centers for Disease Control

Surveillance

program

Maternal

mortality

Measles

Mumps

National electronic

injury surveillance

system

Responsible

branch

Malaria Branch

Division of Parasitic Diseases

Center for Infectious Diseases

Division of Reproductive Health

Center for Health Promotion

and Education

Surveillance. Investigations and

Research Branch

Division of Immunization

Center for Prevention Services

Surveillance. Investigations and

Research Branch

Division of Immunization

Center for Prevention Services

Safety Surveillance Branch

Division of Safety Research

National Inst. for Occup. Safety & HIth.

Most recent

report/summary'

National Occupational Surveillance Branch

Hazard Survey (NOHS) Division of Surveillance, Hazard

Evaluations, and Field Studies

National Inst. for Occup. Safety & HIth.

Nosocomial National Nosocomial Infections
infections Surveillance System

Hospital Infections Program

Center for Infectious Diseases

Nutrition Division of Nutrition

Center for Health Promotion

and Education

Occupational Surveillance Branch

characteristics Division of Surveillance. Hazard
of disabled Evaluations, and Field Studies

workers National Inst. for Occup. Safety & HIth.

Occupational Surveillance Branch

hazard Division of Surveillance, Hazard
surveillance Evaluations, and Field Studies

National Inst. for Occup. Safety & HIth.

Occupational Safety Surveillance Branch
injuries Division of Safety Research

among loggers National Inst. for Occup. Safety & HIth.

October 1984

(1983 data)

1984 (SS 33/1)

(data from 1974-1978)

September 1982

(data from 1977-1981)

July 1978

(data from 1974-1976)

May 1983 (SS 32/2)

(1982 data)

NIOSH Technical

Report DHHS

(NIOSH) Pub.

No. 83-117

1985 (SS 34/3)

(1984 data)

November 1982

(1980 data)

July 1980

(data from 1969-1978)

1985 (SS 34/2)

(data from 1970-1982)

August 1983 (SS 32/3)

(data from 1969-1974)

•Publications denoted by "SS" appeared in issues of CDC Surveillance Summaries. Other reports listed
can be obtained by contacting the responsible administrative unit listed.
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Surveillance Programs

Centers for Disease Control

Surveillance

program

Occupational

injuries in

the meatpacking

industry

Occupational mortality

in Washington State

Pediatric nutrition

Pelvic inflammatory

disease

Poliomyelitis

Psittacosis

Reye syndrome

Rickettsial disease

(RMSF, murine

typhus, Q fever,

endemic typhus)

Rocky mountain

spotted fever

Division of Viral Diseases

Responsible

branch

Safety Surveillance Branch

Division of Safety Research

National Inst. for Occup. Safety & Hlth.

Surveillance Branch

Division of Surveillance, Hazard

Evaluations, and Field Studies

National Inst. for Occup. Safety & Hlth.

Division of Nutrition

Center for Health Promotion

and Education

Division of Sexually Transmitted Disease

Center for Prevention Services

Plague Branch

Division of Vector-Borne

Viral Diseases

Center for Infectious Diseases

Surveillance, Investigations and

Research Branch

Division of Immunization

Center for Prevention Services

Bacterial Zoonoses Activity

Division of Bacterial Diseases

Center for Infectious Diseases

Viral and Rickettsial

Zoonoses Branch

Division of Viral Diseases

Center for Infectious Diseases

Epidemiology Office

Division of Viral Diseases

Center for Infectious Diseases

Viral and Rickettsial

Zoonoses Branch

Division of Viral Diseases

Center for Infectious Diseases

Viral and Rickettsial

Zoonoses Branch

Center for Infectious Diseases

Surveillance, Investigations and

Research Branch

Division of Immunization

Center for Prevention Services

Most recent

report/summary*

1985 (SS 34/1)

(data from 1976-1981)

DHHS (NIOSH)

Pub. No. 83-116

(data from 1950-1979)

1983 (SS 32/4)

(1982 data)

1983 (SS 32/4)

(data from 1965-1982)

1985 (SS 34/2)

(1984 data)

December 1982

(data from 1980-1981)

February 1983 (SS 32/1)

(1979 data)

1985 (SS 34/1)

(1983 data)

1984 (SS 33/3)

(1983 data)

May 1981

(1979 data)

1984 (SS 33/3)

(data from 1981-1983)

1984 (SS 33/4)

(1983 data)

•Publications denoted by "SS" appeared in issues of CDC Surveillance Summaries. Other reports listed

can be obtained by contacting the responsible administrative unit listed.
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Surveillance

program

Salmonella

Surveillance Programs

Centers for Disease Control

Responsible

branch

Enteric Diseases Branch

Division of Bacterial Diseases

Center for Infectious Diseases

Most recent

report/summary"

December 1982

(1980 data)

Sentinel health event

(occupational) (SHE)

Summer

mortality

Surveillance Branch

Division of Surveillance, Hazard

Evaluations, and Field Studies

National Inst. for Occup Safety & Hlth

Special Studies Branch

Chronic Diseases Division

Center for Environmental Health

September 1983

February 1983(SS32 1)

(data from 1979-1981)

Surgical

sterilization

Epidemiologic Studies Branch

Division of Reproductive Health

Center for Health Promotion

and Education

August 1983 (SS 32 3)

(data from 1979-1980)

Toxic-shock

syndrome

Respiratory and Special

Pathogens Branch

Division of Bacterial Diseases

Center for Infectious Diseases

1984 (SS 33/3)

(data from 1960-1984)

Tuberculosis

U.S. immunization

Helminthic Diseases Branch

Division of Parasitic Diseases

Center for Infectious Diseases

Division of Tuberculosis Control

Center for Prevention Services

Surveillance, Investigations and

Research Branch

Division of Immunization

Center for Prevention Services

1984(SS33'4)

(1983 data)

July 1985

(1984 data)

TB Statistics States &

Cities

November 1983

(1980 data)

TB in the United States

April 1983

(data from 1979-1982)

Venereal disease Division of Sexually Transmitted Disease

Center for Prevention Services

Water-related disease Enteric Diseases Branch

outbreaks Division of Bacterial Diseases

Center for Infectious Diseases

(1980 data)

Sexually Transmitted

Diseases Statistical

Letter-No 130

(data from 1978-1979)

STD Fact Sheet-Edition 35

September 1984

(1983 data)

'Publications denoted by "SS" appeared in issues of CDC Surveillance Summaries Other reports listed

can be obtained by contacting the responsible administrative unit listed
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Hysterectomy among Women of Reproductive Age,

United States, Update for 1981-1982

Kathleen L. Irwin, M.D.
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Epidemiologic Studies Branch

Joyce M. Hughes

Sara W. Gill
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Division of Reproductive Health

Center for Health Promotion and Education

Introduction

Nearly 5 million American women underwent hysterectomy in the last decade, making this

procedure one of the most frequently performed operations for women of reproductive age

(/) and an important public health concern. Since 1970, CDC has provided epidemiologic

surveillance of hysterectomies performed on women 15-44 years of age; summary data

have been previously published (2-4). This report provides an analysis of the influence of

age, race, geographic region, and surgical approach on hysterectomy rates for 1981-1982

and updates the analysis of hysterectomy rates for 1970-1980 (4). This previous analysis

showed that the nationwide hysterectomy rate declined from 1975 to 1980 among women

of reproductive age. The current analysis, however, indicates that the noted decline may have

begun to plateau, although rates in 1982 were the lowest since 1970. Major differences in

rates by region and age and in the percentage of hysterectomies performed by the vaginal

route have persisted. In 1982, for the first time since surveillance began in 1970, blacks had a

lower hysterectomy rate than whites.

Methods

The methods of this study have been described in detail elsewhere (2). In brief, the data

were collected by the National Center for Health Statistics (NCHS) as part of the ongoing Na

tional Hospital Discharge Survey (NHDS), which estimates the number and characteristics of

patients admitted to U.S. non-Federal, short-stay hospitals for surgical procedures, disease,

or injury. For this and previous reports, only total and subtotal hysterectomies with or without

concomitant oophorectomy were included; radical hysterectomies and pelvic exenteration

were excluded.

The population estimates used in computing rates for this report were based on data from

current population surveys conducted by the U.S. Bureau of the Census. Data on race were

grouped into the categories of white and black, the latter category including all races other

than white. In 1981, NCHS did not report the percentage of hysterectomies classified as un

known for race. Prior to release of data, unknowns were redistributed between the categories

of white and black based on the distribution of race in the geographic area of the hospital and

on information on the diagnoses and expected source of payment indicated on those records

for which race was reported (5). This was not done for the 1982 data. In 1982, as for all

previous years except 1981, CDC redistributed the 9% of hysterectomies classified as un

known for race according to the percentage of knowns for race in that year [2-4).
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Results

In the period 1970-1982. an estimated 5,170.000 women 15-44 years of age underwent

hysterectomy in U.S. non-Federal, short-stay hospitals. The number of hysterectomies in

creased from a low of 306.000 in 1970 to a high of 442,000 in 1977 and then declined to

421,000 in 1981 and 407,000 in 1982 (Figure 1).

The hysterectomy rate in 1981 was 7.9/1,000 women ages 15-44 years and in 1982

was 7.5, the lowest rate since 1970 (Figure 2). From 1970 to 1981, the hysterectomy rate

for black women was higher than that for white women. However, in 1982, for the first time

since surveillance began in 1970, the rate for black women, 6.7/1,000, was less than the 7.7

rate for white women. From 1975 to 1982, the hysterectomy rate declined 14% for whites

and 34% for blacks. In the period 1981-1982, the average age at the time of hysterectomy

was 35 years for both blacks and whites.

For the period 1981 -1982, as in previous years, the highest hysterectomy rate for women

of reproductive age was for the 35- to 44-year age group, and the lowest was for the 15- to

24-year age group (Figure 3). In 1982, approximately one in 63 women 35-44 years of age

underwent a hysterectomy. This is a conservative estimate because women who had had hys

terectomies in previous years were not removed from the denominator.

Hysterectomy rates also varied by region during this period (Figure 4). As in previous years,

women in the Northeast had the lowest hysterectomy rate of the four regions, whereas

women in the South had the highest rate. The hysterectomy rate for women in the South was

2.5 times that for women in the Northeast. The average age at time of hysterectomy was

similar in all geographic areas, ranging from 34.2 years in the South to 36.6 years in the

Northeast.

FIGURE 1. Number of hysterectomies performed in hospitals on women ages 15-44

years. United States, 1970-1982
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FIGURE 2. Hysterectomy rates by race. United States. 1970 1982
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FIGURE 3. Hysterectomy rates by age group. United States, 1970-1982
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In 1981 and 1982, 27% and 24%, respectively, of all hysterectomies were performed by

the vaginal route (Figure 5) In 1 970, the percentage of vaginal hysterectomies among whites

(27%) was similar to that among blacks (25%). By 1982, however, the percentage among

whites (26%) was twice that among blacks (1 3%). In the period 1981 -1 982, there were sub

stantial differences in the percentage of vaginal hysterectomies by region: 14% in the North

east, 23% in the North Central region, 27% in the South, and 33% in the West.

Discussion

Analysis of NHDS data on hysterectomy among women of reproductive age shows that

the decline in the nationwide rate noted from 1 975 to 1980 may have begun to plateau in the

period 1981-1982. However, since the rates for 1981 and 1982 represent only two annual

estimates among the 13 annual estimates that have now been reported, it cannot be ascer

tained if these new estimates represent the beginning of a plateau in rates or a continuation of

the previously noted decline.

These results probably underestimate the true rates of hysterectomy because women un

dergoing hysterectomy in Federally operated hospitals are not included in the NHDS data, and

women ages 15-44 years who had already had a hysterectomy were not excluded from the

denominator. The degree to which these rates are underestimated is probably greater in

those areas and for those ages that had relatively higher rates of hysterectomy. However, a

study that adjusted the 1971 -1978 hysterectomy rates for the number of U.S. women ages

1 5-44 years who had already had a hysterectomy showed that trends in rates were similar to

those reported for this period in previous CDC surgical sterilization surveillance reports (6).

FIGURE 4. Hysterectomy rates by geographic region. United States, 1970-1982
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During 1979-1980, differences in hysterectomy rates between blacks and whites declined

noticeably. In 1981. however, the rates of blacks and whites diverged, only to converge again

in 1982. The instability of race-specific rates may be due, in part, to the two different meth

ods of imputing unknowns for race in 1981 and 1982. Similarly, the divergence in percent

ages of vaginal hysterectomies between blacks and whites that was seen in the period

1981-1982 may be due to unstable race-specific hysterectomy rates, which, in turn, may be

due either to the different methods of redistributing unknowns for race or to the small abso
lute number of hysterectomies among blacks surveyed.

Variations in hysterectomy rates by region have persisted since 1970 (2-4). Factors relat

ed to both patients and physicians may contribute to these regional differences Patient-

related factors may include regional differences in the incidence of gynecologic conditions

and in general attitudes toward surgery or sterilization during the reproductive years (7)

Physician-related factors may include regional differences in trends in traininq and practice
(8,9).

In conclusion, while 1982 national and regional hysterectomy rates reached their lowest

level since 1970, those for the period 1981-1982 may represent either the beginning of a

plateau or a continued decline in rates since 1975. Further surveillance of hysterectomy rates

among women of reproductive age in U.S. non-Federal, short-stay hospitals will determine

the direction of these trends in the early 1980s.

FIGURE 5. Vaginal hysterectomies as a percentage of all hysterectomies for women

ages 15-44 years, by race. United States, 1970-1982
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Foodborne Disease Outbreaks, Annual Summary, 1982

Kristine L MacDonald, M.D.
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Enteric Diseases Branch

Division of Bacterial Diseases

Center for Infectious Diseases

Introduction

Foodbcrne disease surveillance has traditionally served three objectives:

1. Disease Prevention and Control Early identification and removal of contaminated

products from the commercial market, correction of faulty food preparation practices in food

service establishments and in the home, and identification and appropriate treatment of

human carriers of foodborne pathogens are the main prevention and control measures that

result from surveillance of foodborne disease.

2. Knowledge of Disease Causation. In over half of the foodborne disease outbreaks

reported to CDC in each of the last 5 years, the responsible pathogen was not identified. In

many of these outbreaks, pathogens known to cause foodborne illness may not have been

identified because laboratory investigations were late or incomplete In others, the responsible

pathogen may have escaped detection even after thorough laboratory investigation, either be

cause the pathogen may not have been recognized as a cause of foodborne disease or be

cause the pathogen could not be identified by available laboratory techniques. When more

thorough clinical, epidemiologic, and laboratory investigations are conducted, perhaps many

of these pathogens can be identified, and suitable measures for prevention and control can be

instituted.

3. Administrative Guidance. The collection of data from investigations of foodborne dis

ease outbreaks permits the assessment of trends in the prevalence of etiologic agents and in

vehicles of disease transmission. In addition, it brings to light common errors in food handling.

Compiling and publishing annual data will enable local and state health departments and

others involved in the implementation of food protection programs to be kept informed of the

factors involved in foodborne disease outbreaks. Comprehensive surveillance should result in

a greater awareness of the most important food protection methods, the institution of better

training programs, and more effective use of available resources.

Methods

Definition of Outbreak. For the purpose of this report, a foodborne disease outbreak was

defined as an incident in which 1) two or more persons experience a similar illness after inges-

tion of a common food, and 2) epidemiologic analysis implicates the food as the source of

the illness. A few exceptions exist; for example, one case of botulism or chemical poisoning

constitutes an outbreak.

Outbreaks of known etiology are those for which laboratory evidence of a specific agent is

obtained and specified criteria are met. Outbreaks of unknown etiology are those for which

epidemiologic evidence implicates a food source, but adequate laboratory confirmation is not

obtained.

Source of Data. Outbreaks are reported to CDC on a standard reporting form. Reports

come most frequently from state and local health departments; they may also be received
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from Federal agencies such as the Food and Drug Administration (FDA), the U.S. Department

of Agriculture (USDA), the U.S. Armed Forces, and occasionally from private physicians.

Forms are reviewed at CDC to determine whether a specific etiologic agent for the outbreak

can be confirmed and, in some instances, questions about an etiologic agent may be referred

back to the reporting agency. Otherwise, data are accepted as reported.

Interpretation of Data. The limitations on the quantity and quality of data presented here

must be recognized in order to avoid misinterpretation. The number of outbreaks of food-

borne disease reported by this surveillance system clearly represents only a small fraction of

the total number that occur. The likelihood of an outbreak's coming to the attention of health

authorities is dependent on consumers' and physicians' awareness, their interest, and their

motivation to report the incident. For example, large outbreaks; interstate outbreaks;

restaurant-associated outbreaks; and outbreaks involving serious illnesses, hospitalizations,

or deaths are more likely to come to the attention of health authorities than cases of mild ill

ness following a family cookout.

The quality of the data presented here depends upon the commitment to surveillance of

this type of disease by state or local health departments. A department's interest in foodborne

disease, its investigative capabilities, and its laboratory facilities are important determinants

of the quality of the investigation. Furthermore, the likelihood that the findings of the investi

gation will be reported varies from one locality to another. This report, then, should not be the

basis of firm conclusions about the absolute incidence of foodborne disease, and it should not

be used to draw conclusions about the relative incidence of foodborne diseases by specific

causes. For example, foodborne diseases characterized by short incubation periods, such as

those caused by a chemical agent or staphylococcal enterotoxin, are more likely to be recog

nized in common-source foodborne disease outbreaks than those diseases with longer in

cubation periods, such as hepatitis A. Outbreaks involving less common pathogens, such as

Bacillus cereus, Escherichia coli, or Giardia lamblia are less likely to be confirmed because

these organisms are often not considered in clinical, epidemiologic, and laboratory investiga

tions of foodborne disease outbreaks. Also, since laboratory methods for confirming viral dis

ease are not widely available, many outbreaks of foodborne illness due to viruses probably fall

into the "unknown etiologic agent" category. Pathogens that generally cause mild illness will

be underrepresented, while those causing serious illness, such as Clostridium botulinum, are

more likely to be identified. Similarly, restaurant- or commercial-product-associated out

breaks have a higher likelihood of being reported.

Results

In 1982, 656 outbreaks (19,380 cases) of foodborne disease were reported to CDC.

Reports were received from 39 states as well as from the District of Columbia, the U.S. Virgin

Islands, Guam, and Puerto Rico (Figure 1). New York reported the largest number of outbreaks

(323), with 160 from New York City; Washington reported the next largest number of out

breaks (44), followed by California (35).

The etiologic agent was confirmed in 34% of the outbreaks (11,050 cases) (Table 1).

Bacterial pathogens accounted for 1 51 outbreaks (5,501 cases). The most frequently isolated

bacterial pathogen was Salmonella (55 outbreaks, 2,056 cases), followed by Staphyfococcus

aureus (28 outbreaks, 669 cases) and Clostridium perfringens (22 outbreaks, 1,189 cases).

During 1 982, two outbreaks (one in Oregon and one in Michigan) of a previously unrecognized

pathogen, E. coli O157:H7, were investigated. Both outbreaks were associated with eating

hamburger from the same fast-food restaurant chain. The illness was characterized by
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bloody diarrhea, abdominal cramps, and low-grade or absent fever. Since it was first de

scribed, this pathogen has also been associated with non-bloody diarrhea and a spectrum of

clinical illnesses, including hemolytic-uremic syndrome. Viral agents (hepatitis A and Norwalk

virus) accounted for 21 outbreaks (5,325 cases). The high number of cases resulting from

viral agents is predominantly due to two large outbreaks of Norwalk gastroenteritis that oc

curred in Minnesota. One outbreak involved 3,000 cases and was related to eating bakery

items with frosting. The second involved 2,000 cases and was associated with eating cole

slaw. Chemical agents were responsible for 47 outbreaks (220 cases) Only one outbreak, in

volving four persons with Trichinella spiralis, was attributed to a parasitic agent. Twenty-six

deaths were associated with foodborne diseases in 1982: 11 from Vibrio cholerae 01 (all in

Guam and the Trust Territories), eight from Salmonella, five from C. bntulinum. and two from

unknown causes. No pathogen was identified in 436 of the outbreaks (8,330 cases) reported

in 1982.

Incubation periods were known for illnesses in 412 of the outbreaks. In 13 outbreaks, the

incubation period was less than 1 hour; in 123 outbreaks, it was 1-7 hours; in 91 outbreaks,

it was 8-14 hours; and in 185 outbreaks, it was 15 hours or more.

The food vehicle of transmission was determined in 168 (76%) of the 220 outbreaks in

which a pathogen was identified (Table 2). For diseases caused by bacterial pathogens, meat

or dairy products were the vehicles of transmission in 52% of the outbreaks in which the vehi

cle was known. For diseases caused by chemicals, fish or shellfish were the vehicles of trans

mission in 57% of the outbreaks. Food eaten in a restaurant was associated with 44% of out

breaks, and food eaten at home, with 30% (Table 3). The proportion of foodborne illness due

to known etiologic agents was higher in the summer months than at any other time of year

(Table 4).
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Discussion

The inconsistency in reporting can be seen by looking at the distribution of outbreaks by

state. A few states, such as New York and Washington, reported a disproportionately large

number of outbreaks. For example. New York State and New York City reported 323 out

breaks, almost one-half of those reported for the entire United States. While it is possible that

states such as New York and Washington have a higher rate of foodborne disease, it is more

likely that these figures simply represent differences in surveillance activity. The same incon

sistency can be seen when looking at outbreaks by pathogen. CDC data show that C.botuli-

num is as common a foodborne pathogen as Campylobacter jejuni and Vibrio parahaemoly-

ticus, a finding that indicates only that botulism is reported more comprehensively than some

other pathogens.

The number of outbreaks of foodborne disease of confirmed etiology that were reported

to CDC over the last 5 years has remained relatively constant. The distribution of cases by

etiologic agent has also remained fairly consistent. Etiologic agents typically have been con

firmed in about 40% of all outbreaks. When etiologic agents have been confirmed, bacterial

pathogens have consistently accounted for approximately two-thirds of the outbreaks, and

chemical agents for an additional 2O%-25%.

Many food preparation practices contribute to foodborne disease (Table 5). In 1982, the

five most common practices, in order of frequency of occurrence, included 1) improper hold

ing temperature, 2) food from an unsafe source, 3) inadequate cooking, 4) poor personal hy

giene on the part of food handlers, and 5) contaminated equipment. In most of the outbreaks

caused by bacterial pathogens, the food had been stored at improper holding temperatures.

In outbreaks of botulism or trichinosis, the food had usually been inadequately cooked. In out

breaks of ciguatera and mushroom poisoning, the food itself was unsafe, and illness was not

related to improper handling or preparation.

The large number of outbreaks in which no pathogen was identified points out the need

for the improvement of investigative skills so that known pathogens can be identified more

frequently, and new and as-yet-unidentified pathogens can be recognized.
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TABLE 1. Confirmed foodborne disease outbreaks, cases, and deaths, by etiologic

agents. United States, 1982

Etiologic agent

BACTERIAL

Bacillus cereus

Brucel/a

Campylobacterjejuni

Clostridium botulinum

Clostridium perfringens

Escherichia coli

Salmonella

Shigella

Staphylococcus aureus

Streptococcus Group A

Vibrio cholerae 01

Vibrio cholerae non-01

Vibrio parahaemolyticus

Yersinia enterocolitica

Total

CHEMICAL

Ciguatoxin

Heavy metals

Monosodium glutamate

Mushrooms

Scombrotoxin

Shellfish

Other

Total

PARASITIC

Trichinella spiralis

Total

VIRAL

Hepatitis A

Norwalk virus

Outbreaks

No.

8

1

2

21

22

2

55

4

28

1

1

1

3

2

151

8

5

3

4

18

1

8

47

.

19

2

(%)

(36)

(0.5)

(0.9)

(95)

(10 0)

(0.9)

(250)

(18)

(12 7)

(0.5)

(0.5)

(0.5)

(14)

(09)

(68.7)

(3.6)

(2.3)

(14)

(1.8)

(8.2)

(0.5)

(36)

(21.4)

(0.5)

(0.5)

(8 5)

(0 9)

200

3

31

30

1.189

47

2.056

116

669

34

892

7

39

188

5.501

37

26

10

9

58

5

75

(18)

(< 0 1)

(03)

(03)

(10.8)

(0.4)

(186)

(11)

(60)

(0.3)

(80)

(0 1)

(0.4)

(17)

(499)

(03)

(02)

(0.1)

(0 1)

(05)

(< 0 1)

(0.7)

0

0

0

5

0

0

8

0

0

0

11

0

0

0

24

0

0

0

0

0

0

0

(00)

(00)

(00)

(20 9)

(00)

(0.0)

(333)

(00)

(00)

(00)

(458)

(0.0)

(00)

(0.0)

(100 0)

(0.0)

(0.0)

(0.0)

(0.0)

(0.0)

(0.0)

(00)

CONFIRMED TOTAL
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TABLE 2. Foodborne outbreaks by specific etiologic

Sau- Chick- Tur- Other Shell

Etiologic agent Beef Ham Pork sage

BACTERIAL

B cereus

Bruce/la

C je/uni

C botulinum

C perfringens

E. coli

Salmonella

Shigella

S aureus

Streptococcus Group A

V. cholerae 01

V cholerae non-01

V. parahaemolyticus

Y. enterocolitica

Other

1

-

-

1

6

2

1

-

5

-

Tur- Other Shell- Mahi- Other

key meat fish Tuna Mahi fish Milk

Ciguatoxin

Heavy metals

Monosodium glutamate

Mushrooms

Shellfish

Scombrotoxin

Tnchinella spirahs

Hepatitis A

Norwalk virus

CONFIRMED TOTAL

TOTAL 1 982
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agent and vehicle of transmission. United States, 1982

Baked

foods

Fruits

& veg

etable

Potato

salad

Poultry,

fish.egg

salad

Other

salad

Fried

rice

Chi

nese

food

Mex

ican

food

Carbo

nated

bev

Non

dairy

bev

Multi

pie

foods

Mush

rooms

Other

foods

Un

known Total
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TABLE 3. Foodborne disease outbreaks, by specific etiologic agent and place where

food was eaten. United States, 1982

Etiologic agent

Delicatessen,

cafeteria, or

Home restaurant School Picnic Church Camp Other Unknown Total

BACTERIAL

Brucella

C je/uni

C. botulinum

C. perfringens

E coli

Salmonella

Shigella

S. aureus

Streptococcus Group A

V cholerae 01

V. cholerae non-01

V. parahaemolyticus

Y. enterocolitica

1

1

21

-

-

12

1

4

-

1

1

1

1

3

-

-

9

-

17

2

7

-

-

CHEMICAL

Ciguatoxin

Heavy metals

Monosodium glutamate

Mushroom

Shellfish

Scombrotoxin

Other chemical

3

1

1

3

1

7

4

PARASITIC

Trichinella spiralis

VIRAL

Hepatitis A

Norwalk virus

CONFIRMED TOTAL

UNKNOWN

TOTAL 1982

17 16 1 49 3
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TABLE 4. Foodborne disease outbreaks by specific etiologic agent and month of occur

rence, United States. 1982

Etiologic agent .Ian Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Unknown Total

BACTERIAL

C. je/uni

C. botulinum

C perfringens

E coli

Salmonella

Shigella

S. aureus

Streptococcus Group A

V cholerae 01

V. cholerae non-01

V. parahaemolyticus

Y. enterocolitica

CHEMICAL

Ciguatoxin 1

Heavy metals 1

Monosodium glutamate 1

Mushrooms

Shellfish

Scombrotoxin 1

Trichinella spiralis

Hepatitis A

Norwalk virus

5 10 11

1 1 3

1 1 1

14 15 24 24 11 11 10 14

1 1 1

1 1 1

CONFIRMED TOTAL 11 19 19 33 38 20 17 15 17

TOTAL 1982

27 31 27 29 43 31 21 32 30 27 26 112

35 40 62 50 54 70 50 44





Vol.35. No. 1SS

Nosocomial Infection Surveillance, 1984

Teresa C Horan, M.P H

John W White, Ph.D.

William R. Jarvis. M.D.

T. Grace Emori, R N, M.S.

David H Culver, Ph D.

Van P. Munn, B.S.

Clyde Thornsberry, Ph.D

David R. Olson, Ph.D.

James M. Hughes, M.D.

Hospital Infections Program

Center for Infectious Diseases

Introduction

Nosocomial infections cause substantial morbidity and mortality, prolong the hospital stay

of affected patients, and increase direct patient-care costs (1-5) Since 1970, the National

Nosocomial Infections Surveillance System (NNIS) has collected and analyzed data on the fre

quency of nosocomial infections in U.S. hospitals This report provides descriptive data on

nosocomial infections in a sample of U.S. hospitals in 1984.

Materials and Methods

The methods used in this surveillance system and the characteristics of participating

hospitals have been described in detail (4.6). In brief, hospitals participating in NNIS conduct

active hospital-wide surveillance using uniform definitions of nosocomial infections. Although

the definitions are specific for different sites of infection, onset must occur during hospitaliza-

tion or shortly after discharge, and the infection may not be present or incubating at the time

of the patient's admission. Each month data are recorded on standardized forms that are sent

to CDC, where they are coded, edited, and entered into a computer before being analyzed In

1 984, 51 hospitals regularly (2= 9 months) reported data to CDC. For each nosocomial infec

tion detected, the following information was reported: site of infection; date of onset; hospital

service on which the patient was placed; age and sex of the patient; pathogens isolated; oc

currence of secondary bacteremia; antimicrobial susceptibility of bacterial pathogens; and,

for those patients who died with a nosocomial infection, the relationship of the infection to

death. In addition, the hospitals reported the number of patients discharged each month from

six primary services: medicine, surgery, obstetrics, gynecology, pediatrics, and newborn.

Results

The NNIS Sample. The hospitals participating in NNIS are not a probability sample of U.S.

hospitals; however, those hospitals that regularly reported data in 1984 ranged in size from

80 to 1,200 beds, were located throughout the United States, and were owned by state and

local governments, as well as by profit and nonprofit organizations. The geographic distribu

tion of the 51 hospitals among the four regions of the country (Northeast, North Central,

South, and West) was roughly the same as that for all 6,375 U.S. acute-care hospitals includ

ed in the American Hospital Association Annual Survey of Hospitals (7) Hospitals affiliated

with medical schools, referred to as teaching hospitals, are still greatly overrepresented

among the NNIS hospitals; 61% (31/51) of the NNIS hospitals are teaching hospitals, where-
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as only 1 7% of the hospitals across the country are affiliated with a medical school Similarly,

the 51 NNIS hospitals tend to be large, with a median size of 406 beds, compared with a

median size of only 11 2 beds for the 6,375 U.S. acute-care hospitals (7)

Despite these limitations, previous analyses have shown that data collected in NNIS can be

usefully interpreted by stratifying the 51 reporting hospitals into three groups: 1) 20 (39%)

nonteaching hospitals, 2) 18 (35%) small teaching hospitals of 500 or fewer beds, and 3) 13

(26%) large teaching hospitals of more than 500 beds {4,6).

The overall infection rate (number of hospital-acquired infections per 1,000 patients dis

charged) was highest in the large teaching hospitals and lowest in the nonteaching hospitals

(Table 1). In all three hospital categories, the infection rate was highest on the surgery service,

followed by the medicine and gynecology services (Table 2). On each of the six primary ser

vices, the infection rate was highest at the large teaching hospitals and lowest at the non-

teaching hospitals, with the exception of the gynecology service rate, which was highest at

small teaching hospitals.

In all three hospital categories, the urinary tract was the site most frequently infected, fol

lowed by lower respiratory tract or surgical wound infections (Table 3). For each site of infec

tion, the infection rates were highest in the large teaching hospitals and lowest in the non-

teaching hospitals.

Infections of the urinary tract, of surgical wounds, and of the lower respiratory tract ac

counted for almost three-fourths of the infections in all three hospital categories (Table 4).

Primary bacteremia and cutaneous infections accounted for a higher percentage of infections

in the large teaching hospitals than in the other hospitals.

Combined Rates by Service and Site. In general, the site-specific infection rate on each

service was highest in the large teaching hospitals and lowest in the nonteaching hospitals

TABLE 1. Infection rates (cases/1.000 discharges), by hospital category. 1984

Hospital category Discharges

Nonteaching

Small teaching

Large teaching

4,960

9.031

12.974

223,909

267,078

313.697

804.684

TABLE 2. Infection rates (cases/1,000 discharges), by hospital category and service,

1984

Hospital category

Nonteaching

Small teaching

Large teaching

Total

SURG

30.8

47 3

59.3

46.7

MED

233

38.1

46.9

36.5

Service

GYN

8.6

35.2

31.7

28.1

OB

5.6

14.9

20.3

15.3

NEW

8.6

14.7

17.3

14.4

PED

1.2

14 6

16.6

13.3

*SURG = surgery. MED = medicine, GYN = gynecology. OB = obstetrics, NEW = newborn. PED

pediatrics
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(Table 5). In each hospital category, urinary tract infections occurred predominantly on the

medicine, surgery, and gynecology services. Surgical wound infections occurred primarily on

the surgery, gynecology, and obstetrics services. Lower respiratory infections occurred pre

dominantly on the surgery and medicine services. Primary bacteremia occurred most fre

quently on the medicine and surgery services at nonteaching and large teaching hospitals. At

small teaching hospitals, primary bacteremia was most frequently seen on the medicine and

pediatrics services, followed by the newborn and surgery services. Cutaneous infections oc

curred primarily on the newborn service in each hospital category.

Pathogens. Of the 26,965 infections reported, 64% were caused by single pathogens,

and 20% were caused by multiple pathogens (Figure 1). No pathogen was identified in 6% of

the infections, and no culture was obtained in 10%. Of the 84% of infections in which a patho

gen was identified, 86% were caused by aerobic bacteria, 2% by anaerobic bacteria, and 8%

by fungi. Viruses, protozoa, and parasites collectively accounted for 5% of the infections of

known etiology.

Escherichia coli. Pseudomonas aeruginosa, enterococci, and Staphylococcus aureus were

the most frequently reported pathogens (Table 6). £ coli was the pathogen most often

reported on all services except pediatrics and newborn, where 5. aureus was the most

common. P. aeruginosa was the second most frequently identified pathogen on the medicine

and surgery services, whereas enterococci were second on the gynecology and obstetrics ser

vices. Coagulase-negative staphylococci were the second most frequently identified patho

gens on the pediatrics and newborn services.

TABLE 3. Infection rates (cases/1,000 discharges), by hospital category and site of in

fection, 1984

Hospital category UTI SWI LRI

Site'

BACT CUT Other

Nonteaching

Small teaching

Large teaching

99

13.9

142

3.6

6.0

6.6

4.2

5.4

7.7

1.3

1.9

39

1.1

1.8

2.6

2.0

47

64

*UTI = urinary tract infection, SWI = surgical wound infection, LRI = lower respiratory infection, BACT

primary bacteremia, CUT = cutaneous infection

TABLE 4. Percentage distribution of infections at each of the major sites, by hospital

category, 1984

Site

UTI

SWI

LRI

BACT

CUT

Other

Nonteaching

44.6

16 0

192

60

4.9

9.3

Hospital category

Small teaching

41 2

17 8

159

57

54

140

Large teaching

342

16.0

18 6

94

63

15 4

Total

38.5

16 6

17.8

7.5

5.8

13.8
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TABLE 5. Site-specific infection rates (cases/1,000 discharges), by service, 1984

Service UTI SWI

1. Nonteaching hospitals

SURG

MED

GYN

OB

PED

NEW

Total

12.1

12.6

5.8

1.1

0.0

0.5

9.9

8.5

0.4

16

2.4

0.1

0.2

3.6

2. Small teaching hospitals

SURG

MED

GYN

OB

PED

NEW

Total

17.7

20.1

19.9

38

2.0

0.6

13.9

13.6

0.6

11.1

6.8

0.6

0.2

6.0

3. Large teaching hospitals

SURG

MED

GYN

OB

PED

NEW

Total

19.5

19.5

14.4

42

2.8

1.0

14.2

15.0

1.2

10.2

6.6

1.6

0.3

6.6

LRI

5.4

5.2

0.1

0.1

0.1

1.8

4.2

7.8

7.5

1.3

0.3

2.0

1.4

5.4

11.2

10.2

2.6

0.5

3.9

2.9

7.7

Site

BACT

1.3

1.9

0.1

0.1

0.0

0.6

1.3

18

2.8

0.4

0.2

2.4

2.0

1.9

42

5.7

0.9

0.9

2.1

3.6

3.9

CUT

1.4

0.8

0.1

0.5

0.1

2.6

1.1

1.6

1.7

0.2

0.5

2.3

4.8

1.8

3.3

3.0

0.6

0.5

1.2

3.7

2.6

Other

2.0

2.3

0.8

1.4

0.9

2.9

2.0

4.7

5.3

2.2

3.4

5.2

5.6

4.7

6.1

73

3.1

7.5

4.9

5.6

6.4

All sites

30.8

23.3

8.6

5.6

1.2

8.6

22.2

47.3

38.1

35.2

14.9

14.6

14.7

33.8

59.3

46.9

31.7

20.3

16.6

17.4

41.4

FIGURE 1. Distribution of infections, by etiology. 1984

Multiple

Pathogens

No Pathogen

Isolated

Anaerobic

Bacteria

All Infections Infections of Known

Etiology
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£ coli was the pathogen most frequently associated with urinary tract infections, followed
by enterococci and P. aeruginosa (Table 7). S. aureus was the pathogen most often associat

ed with surgical wound infections, followed by enterococci and £ coli. P. aeruginosa was the

pathogen most frequently associated with lower respiratory tract infections, followed by

S. aureus and Klebsiella spp. Coagulase-negative staphylococci were the pathogens most

commonly associated with primary bacteremia, followed by S. aureus and £ coli.

When the pathogens causing infections at the five major sites were examined by service,

interesting differences were noted (Table 8). On all six services, £ coli was the pathogen

most often isolated from the urinary tract. Enterococci were the second most frequently

isolated pathogens from the urinary tract on the obstetrics, gynecology, and medicine ser

vices, whereas P. aeruginosa was the second most commonly isolated pathogen from the uri

nary tract on the surgery and pediatrics services, and Klebsiella spp. were second on the new

born service. S. aureus was the pathogen most often associated with surgical wound infec

tions on all services except gynecology, where £ coli was isolated most frequently. The

pathogen most frequently associated with lower respiratory infections on all services was

P. aeruginosa. with S. aureus second on all but the gynecology and newborn services.

Coagulase-negative staphylococci were most often associated with primary bacteremia on

the pediatrics, newborn, and surgery services, whereas S. aureus was the pathogen most fre

quently associated with bacteremia on the medicine and obstetrics services. £ coli and Bac-

teroides spp. were isolated with the highest frequency in association with primary bactere-

TABLE 6. The 15 most frequently isolated pathogens and their percentage distribution
on each service, 1984

Pathogen

E. colt

P. aeruginosa

Enterococci

S. aureus

Klebsiella spp.

Coagulase-

negative

staphylococci

Enterobacter spp.

Candida spp.

Proteus spp.

Serratia spp.

Other fungi

Citrobacter spp.

Bacteroides spp.

Group B

Streptococcus

Other anaerobes

All others*

Number

of Isolates

MED

19.6

11.4

9.6

9.2

9.0

5.6

4.7

7.0

5.6

2 1

2.3

1.5

0.6

0.8

0.9

10.1

11.304

SURG

162

13.0

10.5

10.4

6.9

6 1

7.5

4.9

54

2.9

1.5

15

1.4

0.5

0 9

10.4

14.596

OB

21.2

1.3

16.6

8.0

2.1

5.7

2 1

11

34

0.2

0 1

1.1

46

79

4.8

19 8

1,024

Service

GYN

29.8

4.3

18.1

5.8

48

5.2

37

22

5.3

0.3

0.1

08

28

38

20

110

1.016

PED

11.4

9.7

5.3

16 6

6.6

132

4 2

76

0.3

1.4

1.2

10

0.3

1 2

0.3

197

590

NEW

9.3

6.7

5.7

248

6.7

15.3

37

38

1.0

1.3

1.0

08

0.2

62

0.2

13.3

1.032

Total

isolates

5.266

3.366

3.063

3,059

2.193

1.868

1.748

1.620

1,522

691

496

414

355

348

300

3.253

29,562

%

17.8

114

10.4

10.3

74

6.3

5.9

5.5

5.1

2.3

17

1.4

1.2

1.2

1.0

111

100 0

No other pathogen accounted for more than 3% of the isolates on any service
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mia on the gynecology service. S. aureus was most commonly associated with cutaneous in

fections and was followed by coagulase-negative staphylococci on all services except surgery

and obstetrics. On surgery, S. aureus was first, followed by P. aeruginosa. on obstetrics,

E coli was isolated most frequently, followed by S. aureus.

Secondary Bacteremia. Secondary bacteremia was defined as a bloodstream infection

with an organism that was also isolated from an infection at another site. Secondary

bacteremia was reported most frequently by large teaching hospitals and least frequently by

nonteaching hospitals (Table 9). Secondary bacteremia occurred most often on the pediatrics

service in teaching hospitals, followed by the medicine, newborn, and surgery services, and it

occurred least frequently on the obstetrics and gynecology services. In nonteaching hospitals,

secondary bacteremia occurred most often on the medicine, obstetrics, and surgery services

and least often on the newborn, gynecology, and pediatrics services. For all hospital catego

ries, secondary bacteremia was associated less frequently with urinary tract, surgical wound,

lower respiratory tract, and cutaneous infections than with infections, collectively, at "other"

sites (Table 10). With respect to the four major sites, and excluding primary bacteremia,

secondary bacteremia occurred most often following cutaneous infections. It occurred most

frequently in all hospitals following infections with Acinetobacter spp.. Bacteroides spp.,

S. aureus, Serratia spp., and coagulase-negative staphylococci (Table 11), but this varied

greatly within each hospital category. For example, in nonteaching hospitals, S. aureus was

the main pathogen that caused secondary bacteremia. In small teaching hospitals, the fre

quency of secondary bacteremia due to coagulase-negative staphylococci has nearly doubled

TABLE 7. The 15 most frequently isolated pathogens and their percentage distribution

for each site of infection. 1984

Pathogen

E. coli

P. aeruginosa

Enterococci

S. aureus

Klebsiella spp.

Coagulase-

negative

staphylococci

Enterobacter spp.

Candida spp.

Proteus spp.

Serratia spp.

Other fungi

Citrobacter spp.

Bacteroides spp.

Group B

Streptococcus

Other anaerobes

All others*

Number

of Isolates
_ —

UTI

30.7

12.7

14.7

1.6

8.0

3.4

4.8

5.4

74

1.2

2.2

1.8

0.0

0.9

0.0

5.2

12.218

—

SWI

11.5

89

12.1

18.6

5.2

8.3

7.0

1.7

5.2

2.1

0.4

1.4

3.7

1.3

1.7

10.9

5,500

LRI

6.4

16.9

1.5

12.9

11.6

1.5

94

40

4.2

5.8

1.4

1.4

02

0.7

0.1

22.0

4,567

■ft

BACT

10.1

7.6

7.1

12.3

7.8

14.9

6.3

5.6

0.8

3.0

1.3

0.7

3.4

2.3

1.8

15.0

2.264

te

CUT

7.0

9.2

8.8

28.9

3.8

11.5

4.5

5.8

3.3

2.2

0.9

0.7

1.2

1.1

0.8

10.3

1.690

Other

7.4

6.7

7.0

14.6

4.6

11.6

3.9

14.1

2.1

1.5

2.8

0.9

1.4

1.9

4.4

15.1

3.323

Total

isolates

5.266

3,366

3,063

3,059

2,193

1.868

1,748

1,620

1,522

691

496

414

355

348

300

3.253

29.562

%

17 8

11.4

10.4

10.3

7.4

6.3

5.9

5.5

5.1

2.3

1.7

1.4

1.2

12

1.0

11.1

100.0

"No other pathogen accounted for more than 3% of the isolates at any site.



Vol. 35. No. 1SS

1*

;£

£

1 CO 00 O <- CD

cb ^ t-^ cri cb
r\l •— i—

jreus g-negstaph. iruginosa rococci iidaspp.<o «J to 2 c
o p m

** oo cm cm in

<t co cm cri oo

<o en d
tZ to Q.
"° o to

§?.. §>*
S J8S|
COOUiOJ^

co oo cm r» co

cb **cm r^ r»'

d
a

co Q. 53
O co -ff

Qjco^tSui

r^ «- co o cn

cri cm cri cri cb

to » to g tj

co £ o* o uj

CO CN CO ^t «-

d *t ^ cri oo
CO «- «-

Cj *i <0 Q) Q

Uiujevj^cfc

o cn r- i- cn

cri cm d d r~

ireus lruginosa rococci g-negstaph. liS.at Pai Ente Coa< £ccO CM CM «- in

<*' d cri cri i<

SI*
■JS o co

in in ^t cm cn

cb ^ ^ ^ cb

CO Cb °- Q.
O ™ en if

c -5 q>
Q. Co Uj ii Co

CN «-; *t ^t r*

cri cb co r-^ cb
CM i- r-

u t ™ O n
ujcx:u5cv:$

oo in in in in

00 CM CM CM CM

ireus j-negstaph. janellaspp. ses >ranaerobes
<ou§>o

ooooo

cb cd oo oo rf

« §" a
8^ »

•^ 5 = 2 <s
Klebi

CO *t COCO «-;

in cri cb cb co

d
a

* " . d

* c * <5 -S
ctujcoO^

^ cn cn in oo

in cm cm ^ cb

d cri cb in **
■<t CM

to 2 cb O to
Uii5$ct a;

co «- co r» i-

irirJOMii

//: >reus4 rococci j-negstaph. pB.srz-ep.
s«f si
uj co uj o co

CO CM CN »- «-

^ CM 00 CD CD

to »»

^ 1

reus rana< -neg ococS.au Othe £(70/ Coag Enter
CO O-
S a d
o « a

$1111
a: co 5 uio

r- r» in co co

co co cm cn oo

CO OO O CD CO

CD 00 CD CO CO
CO CM

S25gg
Ui uj CJ o 0.

co •<* rt in in

d cri d K **

ireus* 1-negstaph. li1 //(/aspp. rococci
S re S c «
o to ^

Co OUi Oiij

O O oo in in

cri *t d cb cb
CM r- ^

1 -
8 &S
? to -5 <"

Coag S.au £co) Klebi Cand
oq cq co p in

cn ^- cn r*« co

d
a

», d«
i

;

3 9- 5> Q-
?.. 2tsa-

CVJCo^UiO

00 CO CD CD CO

*■' d d d r^
CO ^- •- i-

to 8 to to £

co ujq: oiS

oco odd

in co «- oo cs

"* CM CO Tf Tt

reus{ j-negstaph.1 li •ococci robactersoo.
JoS'Sss

. O r- C
CO O Ui uj Ui

oo co cn ^ ^

d in cri cri oo
CM fc-

•c:

m-"i d

S«8 ^
i n □ •■«. >

Coag Grou Enter £co/ /C/e6s
in cm oo o «-

cri in cri oo r~-
CM r-

co d to~

O CO ">

Paerugi Klebsie/I Coag-ne £co// S.aureusi- ^ ^t r- r>-

co co in K r^
CM CM ^

cm in cn in in

in in cri oo oo
CO «-

S1S«S
Uj iCUuJ O



24SS Vol.35, No. 1SS

since 1983 (6*). In addition, Bacteroides spp, 5. aureus, Group B Streptococcus, and Acine-

tobacter were frequently associated with secondary bacteremia in small teaching hospitals.

In large teaching hospitals, no pathogen predominated as the causative agent of secondary

bacteremia.

TABLE 9. Percentage of infections* with secondary bacteremia, by service and hospital

category, 1984

Hospital category SURG

Nonteaching 3.6

Small teaching 5.0

Large teaching 6.5

All hospitals 5.4

'Excluding primary bacteremia

All services

3.6

5.0

6.5

4.3

5.5

8.5

1.6

1.8

1.8

4.0

3.1

2.5

2.9

5.2

6.5

0.0

6.8

8.6

3.8

4.9

6.8

TABLE 10. Percentage of infection with secondary bacteremia,

category, 1984

Hospital category

Nonteaching

Small teaching

Large teaching

UTI

3.1

2.7

3.9

SWI

3.5

4.2

6.0

LRI

3.3

6.1

5.9

Site

CUT

4.1

9.4

9.4

by site*

Other*

8.9

9.6

14.3

and hospital

All sites

3.8

4.9

6.8

All hospitals 3.3 4.9 5.4 8.6 12.0

'Excluding primary bacteremia.

'Most frequently associated with cardiovascular (70.8%) and intra-abdominal infections (10.5%).

TABLE 11. Ten pathogens with the highest percentage of associated secondary bactere

mia, by hospital category, 1984

Nonteaching Small teaching Large teaching Ail hospitals

%with %with "/.with %with

No. of secondary No. of secondary No. of secondary No. of secondary

infections bacteremia infections bacteremia infections bacteremia infections bacteremiaPathogen

Acmetobacter spp.

Bacteroides spp.

S. aureus

Serratia spp.

Coagulase-negative

staphylococci

Group B

Streptococcus

Klebsiella spp.

Other fungi

Morganella spp.

Other Pseudomonas

21

17

439

99

151

35

290

34

36

00

5.9

93

61

33

29

4.8

5.9

5 6

30

51

887

118

449

87

475

139

45

10.0

137

12.4

5.9

11.1

10.3

46

29

44

85

47

1.118

239

529

79

667

180

53

22.4

191

15.9

18 0

13 4

101

10.6

10.0

75

136

115

2.444

456

1,129

201

1.432

353

134

16 2

14.8

13.5

12.3

11.2

90

75

6.8

6.0
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Antimicrobial Resistance. Resistance was defined as the number of resistant isolates

divided by the number of organisms that were either sensitive or resistant, multiplied by 100.

Methicillin-resistant S. aureus was most commonly reported from the large teaching hospitals

(Table 12). In fact, for all the antimicrobials listed in Table 12, resistance was most often
reported from the large teaching hospitals.

The percentages of £ coli, Klebsiella pneumoniae, Serratia marcescens, and P. aeruginosa

organisms that were resistant to aminoglycosides and selected beta-lactam antibiotics varied

according to the three hospital categories (Tables 13-16). Aminoglycoside resistance was

most common in P. aeruginosa and S. marcescens, and cefotaxime or moxalactam resistance

was most common in P. aeruginosa.

TABLE 12. Antimicrobial resistance of Staphyfoccocus aureus, 1984

. Number resistant (%)

Hospital category Methicillin Gentamicin Clindamycin Chloramphenicol Erythromycin

iMonieacning Z3 16.0) 38 (8.6) 41 (9.1) 19 (5.4) 58(11.9)Nonteaching

Small teaching 43 (4.6) 50 (5.9) 65 (7.2)

19 (5.4)

25 (3.0) 107 (10.9)

Large teaching 140(11.3) 106 (10.6) 140 (10.4) 84 (7.2) 245(18.0)

TABLE 13. Antimicrobial resistance of Escherichia coli, 1984

Number resistant (%)

Hospital category Gentamicin Tobramycin Amikacin Cefotaxime Moxalactam

Nonteaching :

Small teaching

Large teaching

48 (2.6)

46 (2.0)

11 (14)

19 (1.5)

51 (2.6)

1 (1.2) 0 (0.0)

11 (2.2)

21 (1.7)

TABLE 14. Antimicrobial resistance of Klebsiella pneumoniae. 1984

Hospital category Gentamicin

Nonteaching 20 (4.7)

Number resistant (%)

Tobramycin Amikacin Cefotaxime Moxalactam

Small teaching

Large teaching 67 (6.7)

12 (3.7)

12 (2.3)

47 (5.9)

0 (0.0) 0 (0.0)

7 (2.7) f

24 (4.2)

TABLE 15. Antimicrobial resistance of Serratia marcescens. 1984

Nonteaching

Small teaching

Large teaching

13 (7.2)

41 (11.6)

11 (8.3)

16 (11.0)

52 (18.4)

3 (3.7)

18 (8.7) 21 (11.3)

0 (0.0)

7 (3.1)

Number resistant (%)

Hospital category Gentamicin Tobramycin Amikacin Cefotaxime Moxalactam

0 (0.0)

6 (10.3)

8 (7.2)
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Mortality. Data from individual hospitals are included in the mortality analyses if the hospi

tal assessed and reported the relationship of infection to death for more than 50% of the in

fections in patients who died while hospitalized. The 42 hospitals that met this criterion

reported a total of 22,432 infections; among the 1.253 patients who died, there were 1,811

infections for which the relationship of the infection to death was recorded. Approximately

1% of all nosocomial infections caused death, and 3% contributed to death (Table 17). Infec

tions were more often reported to cause or contribute to death in small teaching and in non-

teaching hospitals than in large teaching hospitals. Among infected patients who died while

hospitalized, 9% of the infections reportedly caused death, 38% contributed to it, and 37%

were not related to death; in 15% of these infections, the relationship of the infection to death

could not be determined (Table 18).

TABLE 16. Antimicrobial resistance of Pseudomonas aeruginosa. 1984

Hospital category Gentamicin

Nonteaching

Small teaching

Large teaching

111 (15.1)

91 (9.0)

228 (15.7)

Number resistant (%) .

Tobramycin Amikacin Cefotaxime Moxalactam

43 (6.8) 23 (5.1) 74 (64.3) 30 (30.6)

40 (5.0) 33 (6.7) 163 (59.1) 137(59.1)

117 (7.9) 54 (5.6) 180 (36.1) 121 (28.4)

TABLE 17. Percentage of infections reported as having caused or contributed to death of

the patient. 1984

Hospital

category

Nonteaching

Small teaching

Large teaching

Total

Number of

infections

3,553

8,609

10,270

22.432

Percentage that

caused death

0.7

1.1

0.5

0.7

Percentage that

contributed to death

3.9

3.1

2.8

3.1

TABLE 18. Relationship of infection to death by hospital category, 1984*

Hospital

category

Nonteaching

Small teaching

Large teaching

Caused

death

Contributed

to death

Number (%)

Not related

to death

(6.7) 139 (40.6) 138 (40.4)

Unknown Total

42 (12.3) 342 (100)

96 (12.5) 268 (35.0) 251 (32.8) 151 (19.7) 766 (100)

47 (6.7) 287 (40.8) 288 (41.0) 81 (115) 703 (100)

166 (9.2) 694 (38.3) 677 (37.4) 274 (15.1) 1.811 (100)

•There were 1,811 infections in 1,253 patients who died.
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Discussion

Nosocomial infections remain an important cause of morbidity and mortality in U.S. hospi

tals. Data from NNIS, the only national source of prospectively collected data on hospital-

acquired infections, show that the overall rate of nosocomial infections during 1984 was 3.4

infections per 100 patients discharged. This is similar to the infection rate reported for the

3-year period 1980-1982 (4) and for 1983 {6). By comparison, the Study on the Efficacy of

Nosocomial Infection Control (SENIC) found that a nosocomial infection develops in 5%-6% of

hospitalized patients (8). SENIC was a retrospective study involving a representative sample

of U.S. hospitals in 1975-1976. NNIS data suggest that the true incidence of nosocomial in

fections is underestimated. Factors contributing to the underestimation include variability of

the intensity of surveillance and availability of laboratory support, especially in diagnostic

virology. Since identification of nosocomial viral infections depends on both laboratory detec

tion and surveillance intensity, hospitals without virology laboratory support will be unlikely to

detect most of these infections.

Since 1980 (4), nosocomial infection rates have been consistently highest in large teach

ing hospitals and lowest in nonteaching hospitals for all services and sites of infection, sug

gesting that the three-level stratification effectively defines hospital categories in which pa

tients have different levels of risk for acquiring nosocomial infections. This difference in risk

undoubtedly reflects severity of underlying illness (patient mix) and the extent to which inva

sive diagnostic and therapeutic procedures are performed in these hospitals.

As in 1980-1982 (4) and in 1983 {6), the infection rates were highest on the surgery and

medicine services, probably because of their high-risk patient populations. The lowest infec

tion rates were on the pediatrics and newborn services. One explanation for this lower rate

may be that in NNIS hospitals, there are fewer high-risk children and newborns than adults,

particularly in the small hospitals. Furthermore, most of the infants included in the newborn

service are in well-baby nurseries, where the infection risk is expected to be lower. Another

factor that may help explain the lower rates of infection on the pediatrics and newborn ser

vices is that only a small proportion of NNIS hospitals have diagnostic virology laboratories;

therefore, many viral infections probably go undetected. Since children more often acquire

nosocomial viral infections than adults [9), and since in one study viruses accounted for ap

proximately 14-% of nosocomial infections in children (10), NNIS hospitals are probably un

derreporting viral infections. In addition, other factors, such as the short time that many

pediatric patients are hospitalized and the frequent use of isolation precautions on the pediat

rics and newborn services, may reduce the incidence of nosocomial infections on these

services.

In 1984, infection rates on different services and at different sites of infection within the

three hospital categories varied little from those reported for 1983 (6>). Since 1980-1982 (4),

the primary bacteremia and lower respiratory tract infection rates have increased. The overall

lower respiratory tract infection rate surpassed the rate of surgical wound infections in 1984.

Whether this is an artifact of reporting or a true shift in the rates is not known.

Specimens for microbiologic testing were obtained from 90% of the patients reported to

have a nosocomial infection. Aerobic bacteria were the most commonly identified etiologic

agents. Anaerobic bacteria, fungi, parasites, and viruses were seldom reported, reflecting in

part the frequency with which these pathogens are looked for, as well as the diagnostic

laboratory capabilities of the hospitals.

£ coli was the most frequently identified pathogen on the four adult services, reflecting

the fact that this organism was the primary cause of urinary tract infections on these services.
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In contrast, S. aureus was the pathogen most often identified on the newborn and pediatrics

services. Coagulase-negative staphylococci were the second most frequent cause of nosoco-

miai infections on the newborn and pediatrics services and were an important cause of bac-

teremia on all services except gynecology and obstetrics. Recent studies suggest that the in

creasing use of long-line catheters may be contributing to the emergence of coagulase-

negative staphylococci as an important cause of primary bacteremia (/ 7,12).

Previous analyses of NNIS data have suggested that secondary bacteremia carries an in

creased risk of death (13). In all hospitals, the major sites of infection that were most likely to

result in secondary bacteremia were cutaneous infections, followed by surgical wound and

lower respiratory tract infections. Infections at sites other than the four major sites were, col

lectively, more frequently associated with secondary bacteremia. These include cardiovascu

lar and intra-abdominal infections. An increase in cardiovascular surgery and in the use of

long-line venous and arterial catheters may have accounted for the rise since 1983 in the per

centage of infections associated with the cardiovascular system (6). Because of the increased

risk of death associated with secondary bacteremia, these infections continue to be a high pri

ority for prevention and control (13).

As in the past, the incidence of methicillin-resistant S. aureus (MRSA) infections was high

est at large teaching hospitals (4,6,14), and between 1983 and 1984, these infections in

creased by more than 25% in each hospital category (6). Since 1983, the proportion of S.

aureus organisms resistant to gentamicin and clindamycin increased at small teaching and at

nonteaching hospitals, but at large teaching hospitals the proportion resistant to gentamicin

decreased and that resistant to clindamycin remained about the same (6). The factors re

sponsible for these resistance trends require further study. Recent work suggests that risk

factors for MRSA may differ bv type of hospital (15).

In 1984, compared with 1983, the proportion of K. pneumoniae organisms resistant to

gentamicin and tobramycin decreased in large teaching hospitals and increased in nonteach

ing hospitals; however, resistance to amikacin increased in large teaching hospitals and de

creased in both nonteaching and small teaching hospitals (6). Since 1982, the resistance of

P. aeruginosa to both cefotaxime and moxalactam has increased in the small teaching hospi

tals, but the trend has been variable in nonteaching hospitals (4,6). Over the same period

cefotaxime resistance has continued to decrease, and moxalactam resistance has been rising

in the large teaching hospitals (4,6). Since the proportion of isolates tested against cefotax

ime and moxalactam was small, these data should be interpreted with caution.

When compared with NNIS mortality data for 1980-1982 (4) and 1983 (6), the overall

percentage of infections reported to cause or contribute to death in 1984 has not changed

significantly. Since 1980, the large teaching hospitals have reported a slightly lower percent

age of infections each year as causing or contributing to a patient's death (4,6). The small

teaching hospitals reported about the same frequency, and the nonteaching hospitals report

ed a slight increase each year (4,6). Mortality data should be interpreted with caution, since

standard criteria for assessing the relationship of infection to death do not exist.

This nationwide nosocomial surveillance system is expanding in four directions (6). First,

microcomputer software called the Interactive Data Entry and Analysis System (IDEAS) has

been developed to support nosocomial infection surveillance activities of NNIS hospitals.

Beginning in October 1984, IDEAS was pilot tested in three hospitals and is now being used in

22 additional hospitals. This information management system not only helps to improve the

quality and timeliness of nosocomial infection data collected in NNIS, but it also assists infec

tion control practitioners in conducting more effective and efficient surveillance in their institu

tions. Second, additional hospitals are being added to the surveillance system so that the data



Vol. 35. No. 1SS

obtained will be from a more representative sample of all acute-care hospitals in the United

States. Since recruitment began in March 1985, 10 hospitals have been added and additional

hospitals are being considered for enrollment. Third, in July 1985, the feasibility of collecting

data on antimicrobial usage in NNIS hospitals was assessed. Hospitals with computerized

pharmacy records wishing to participate in the study will report on the use of antimicrobial

agents so that for selected nosocomial bacterial pathogens the relationship between usage

and resistance can be evaluated. Fourth, strategies are being developed for determining a

more sensitive indicator of patients' risk based on characteristics of both the patient and the

hospital (such as the three size categories used in this report). When various levels of nosoco

mial infection risks can be calculated, infection rates among hospitals can be compared and

the distribution of risks can be standardized; in addition, hospital-specific infection rates and

secular trends can be evaluated more effectively.

References

1. Haley RW, Schaberg DR, Crossley KB, Von Allmen SD, McGowan JE Jr. Extra charges and prolon

gation of stay attributable to nosocomial infections: a prospective interhospital comparison. Am J

Med 1981;70:51-8.

2. Haley RW, Schaberg DR, Von Allmen SD, McGowan JE. Estimating the extra charges and prolonga

tion of hospitalization due to nosocomial infections: a comparison of methods. J Infect Dis

1980; 141:248-57.

3. McGowan JE. Cost and benefit: a critical issue for hospital infection control. Am J Infect Control

1982; 10:100-8.

4. CDC. Nosocomial infection surveillance, 1980-1982. In: Surveillance Summaries (published four

times a year). 1983;32(No 4SS) 1SS-16SS.

5. Hughes JM, Jarvis WR. Epidemiology of nosocomial infections. In: Lennette EH, Balows A, Hausler

WJ Jr, Shadomy HJ, eds. Manual of clinical microbiology. Washington, DC: American Society for

Microbiology 1985:99-104.

6. CDC. Nosocomial infection surveillance, 1983. In: Surveillance Summaries (published four times a

year). 1984;33(no. 2SS):9SS-21SS.

7. American Hospital Association. American Hospital Association guide to the health care field. Chica

go: American Hospital Association, 1983.

8. Haley RW, Hooton TM, Culver DH, et al. Nosocomial infections in U.S. hospitals, 1975-1976: es

timated frequency by selected characteristics of patients. Am J Med 1981; 70:947-59.

9. Valenti WM, Hall CB, Douglas RG Jr, Menegus MA, Pincus PH. Nosocomial viral infections: 1. Epide

miology and significance. Infect Control 1980; 1.33-7.

10. Welliver RC, McLaughlin S. Unique epidemiology of nosocomial infection in a children's hospital.

Am J Dis Child 1984; 138:131-5.

11. Munson DP, Thompson TR, Johnson DE, Rhame FS, Van Drunen N, Ferrieri P. Coagulase-negative

staphylococcal septicemia: experience in a newborn intensive care unit. J Pediatr 1982; 101:602-5.

12. Christensen GD, Bisno AL, Parisi JT, McLaughlin B, Heaster MG, Luther RW. Nosocomial septicemia

due to multiply antibiotic-resistant Staphylococcus epidermidis. Ann Intern Med 1982;96:1-10.

13. Hughes JM, Munn VP, Jarvis WR, Culver DH, Haley RW Mortality associated with nosocomial in

fections in the United States, 1975-1981. Abstract 701. Presented at the 22nd Interscience Con

ference on Antimicrobial Agents and Chemotherapy, Miami Beach, Florida, 1982 October 4-6.

14. Haley RW, Hightower AW, Khabbaz RF, et al. The emergence of methicillin-resistant Staphylococ-

cus aureusinfections in United States hospitals. Ann Intern Med 1982; 97:297-308.

15. Jarvis WR, Thornsberry C, Boyce J, Hughes JM. Methicillin-resistant Staphy/ococcus aureus at

children's hospitals in the United States. Pediatr Infect Dis 1985; 4:651-5.





State and Territorial Epidemiologists and State Labi III
The contributions of the State and Territorial Epidemiologists and th ' L ILli
tOrS tO this ronnrt ■>» «,.»*..«. .11.. __i ,__, .'. O UUU I

Alabama

Alaska

Arizona

Arkansas

California

Colorado

Connecticut

Delaware

District of Columbia

Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts
Michigan

Minnesota

Mississippi

Missouri

Montana

Nebraska

Nevada

New Hampshir

New Jersey

New Mexico

New York State

New York City

North Carolina

North Dakota

Ohio

Oklahoma

Oregon

Pennsylvania

Rhode Island

South Carolina

South Dakota

Tennessee

Texas

Utah

Vermont

Virginia

Washington

West Virginia

Wisconsin

Wyoming

Guam

Ponape"

Marshall Islands

Northern Mariana Is.*

American Samoa

Palau'

Puerto Rico

Virgin Islands

Epidemiologists

Wallace E. Birch, DVM

John P. Middaugh, MD

Glyn G. Caldwell. MD

Thomas C. McChesney, DVM

James Chin, MD

Stanley W. Ferguson, PhD

James L. Hadler, MD, MPH

Paul R. Silverman, DrPH

Martin E. Levy, MD

E. Charlton Prather, MD

R. Keith Sikes, DVM

Arthur P. Liang, MD, MPH

Charles D. Brokopp, DrPH

Byron J. Francis, MD

Charles L. Barrett, MD

Laverne A. Wintermeyer, MD

Robert French, Acting

M. Ward Hinds, MD

Joyce B. Mathison, MD

Kathleen F. Gensheimer, MD

Ebenezer Israel, MD

George F. Grady, MD

Kenneth R. Wilcox, Jr., MD

Michael Osterholm, PhD, MPH

Fred E. Thompson, MD

H. Denny Donnell, Jr., MD

Judith K. Gedrose, RN

Paul A. Stoesz, MD

George E. Reynolds, MD, Acting
Eugene Schwartz, MD

William E. Parkin, DVM

Harry F. Hull, MD

Dale Morse, MD

Stephen Schultz, MD

J.N. MacCormack, MD

James L. Pearson, DrPH

Thomas J. Halpin, MD, MPH

Gregory R. Istre, MD

Laurence Foster, MD, MPH

Ernest J. Witte, VMD

Richard A. Keenlyside, MBBS
Richard L. Parker, DVM

Kenneth A. Senger

Robert H. Hutcheson, Jr., MD

Charles E. Alexander, MD

Craig R. Nichols, MPA

Richard L. Vogt, MD

Grayson B. Miller, Jr., MD

John M. Kobayashi, MD

Loretta E. Haddy, MS

Jeffrey P. Davis, MD

Harry C. Crawford, MD

Robert L. Haddock, DVM

Eliuel K. Pretrick, MO

Isao Kisino

Jose T. Villagomez, MO

Julia L. Lyons, MD, MPH

Anthony H. Polloi, MO, Acting

Jose G. Rigau, MD

John N. Lewis, MD

Laboratory Directors

James L. Holston, Jr., DrPH

Harry J. Colvin, PhD

Jon M. Counts, DrPH

Robert L. Horn

G. W. Fuhs, DrSc

Ronald L. Cada, DrPH

Jesse Tucker, PhD

Mahadeo P. Verma, PhD

James B. Thomas, DSc

EldertC. Hartwig, ScD

Frank M. Rumph, MD

Robert Katasse, MD

D. W. Brock, DrPH

Harry C. Bostick

T L Eddleman

W. J. Hausler, Jr., PhD

Roger H. Carlson, PhD

B. F. Brown, MD

Henry Bradford, PhD

Philip W. Haines, DrPH

J. Mehsen Joseph, PhD

George F. Grady, MD

George R. Anderson, DVM

Harold Markowitz, PhD, MD

R. H. Andrews, MPH

Elmer R. Spurrier. DrPH

Douglas Abbott, PhD

John Blosser

George Reynolds, MD

Veronica C. Malmberg

Bernard F. Taylor, PhD

Loris W. Hughes, PhD

David O. Carpenter, MD

Bernard Davidow, PhD, Acting

Mildred A. Kerbaugh

JaneS. Robb, Acting

Gary D. Davidson, DrPH

Garry L McKee, PhD

Michael R. Skeels, PhD

Vern Pidcoe, DrPH

Raymond G. Lundgren, Jr., PhD

Arthur F. DiSalvo, MD

A. Richard Melton, DrPH

Michael W. Kimberly, DrPH

Charles E. Sweet, DrPH

Francis M. Urry, PhD

Katherine A. Kelley, DrPH

Frank W. Lambert, Jr., DrPH

Jack Allard, PhD

John W. Brough, DrPH

Ronald H. Laessig, PhD

Donald T. Lee, DrPH

Luis P. Flores

Vacant

Vacant

Vacant

Vacant

Vacant

Jose L Villamil, PhD

Norbert Mantor, PhD

•Formerly Trust Territory of the Pacific Islands.



*U.S. Government Printing Office: 1986-746-149/40002 Region IV

UNITED STATES GOVERNMENT PRINTING OFFICE

SUPERINTENDENT OF DOCUMENTS

Washington, D.C. 20402

OFFICIAL BUSINESS

Penalty for Private Use, $300

BULK RATE

POSTAGE & FEES PAID

GPO

Permit No. G-26

REINERT ALUMNI LIBRARY

CREIGHTON UNIV

2500 CALIF ST

OMAHA NE 68131

HHS Publication No. (CDC) 86-8017
Redistribution using indicia is illegal.


