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BECOMING AN EPIDEMIOLOGIST

NEARING THE END of my rotating internship in the U.S. Public Health Service Hospital, San Francisco, in the spring of 1952, I wrote to the Division of Personnel in Washington, DC, to query whether an opportunity existed for me to serve my next two years of obligatory military service in the USPHS in the Division of Foreign Quarantine in Europe, where (except during the major wars) the US had throughout this century maintained a cadre of Public Health Service officers to assist the U.S. consulates and embassies with the health screening of visa applicants planning travel to the United States. 
Replying thereto, USPHS/Washington stated that such an assignment to Europe was not then feasible because of the reduction of USPHS personnel/Europe then occurring; but that they were sending my file to Dr Alexander Langmuir, Chief, Epidemiology Branch, National Communicable Disease Center in Atlanta, then recruiting a dozen or more young physicians for epidemiology training in the Epidemic Intelligence Service (EIS) class beginning in July 1952. Soon I received a letter from Dr Langmuir inviting me to an Epidemic Intelligence Service Conference at CDC in Atlanta during the second week in May, travel expenses to be paid by CDC.

Epidemiology was then a little-used word during medical school and internship, where attention was overwhelmingly focused upon the diagnosis and treatment of individual patients. But the prospect of leaving my internship duties to others for a week and flying to Atlanta for the EIS conference was immediately appealing. In the event, it proved a watershed experience. It provided my first air travel -- by DC 6 from Oakland to Dallas to New Orleans to Birmingham to Atlanta. En route I became acquainted with Dr Ace Hollister, epidemiologist for the California State Health Department, who became an immediate source of much useful knowledge concerning epidemiology and public Health, and an enduring friend. He also was bound for the CDC/EIS Conference and staying at the same hotel, the Peachtree Manor on West Peachtree Street.

Arriving there near midnight we checked-in and then went below to the Flamingo Room for a nightcap. There we met a number of Public Health Service officers – particularly Dr Leonard Schuman, an impressive USPHS officer just back from Korea, where he and others had investigated the epidemiology of trench-foot among the infantry engaged in desperate winter battles with the Chinese hordes which had driven the United Nations forces back from the Yalu River. Schuman was a handsome and imposing presence in his PHS/Navy officer’s uniform, and I enjoyed getting well acquainted with on this initial encounter. After our nightcaps and discussions with additional conferees, we retired.

THE FOLLOWING DAY as the First Annual Conference of the Epidemic Intelligence Service of CDC began, I met Dr Alexander Langmuir, the originator and dynamic 
Chief of the EIS, Dr Justin Andrews, Director of CDC, Dr James Steele, Chief of the Veterinary Branch of CDC, the 23 EIS officers just completing their first year of epidemiology training, and many other CDC personnel and honored guests. Each day’s program was filled with presentations and discussions concerning epidemics recently investigated by the first year officers, who had been deployed across the nation to State and local health departments, to academic departments, and to several other units of the USPHS. Many of the seminars were chaired by Dr Langmuir – surely one of the ablest and most persuasive leaders in epidemiology and public health that I encountered during my professional life. He demonstrated a remarkable talent for enlivening morbidity and mortality statistics in their epidemiological context – as he succinctly summarized the salient features of each epidemic investigated, the strengths and weaknesses of the investigation strategies and findings, the distinctive nature of each epidemic, and the lessons learned for the control of future epidemics. Individually, he answered my questions concerning what a two-year tour of duty in the EIS would entail; and invited me to learn all I could about the EIS and CDC before letting them know at week’s end whether I wished to join the class beginning in July.
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At the first evening cocktail party and subsequently, I became acquainted with many first-year EIS officers who subsequently gained professional prominence – Charles LeMaistre, Jerry Barondess, Tom Grayston, Ira Myers, Bill Stewart, Paul Wherle, Fred Wentworth,, and others. Most were physicians from Eastern medical schools who had come to EIS/CDC from residency training. Charles Lemaistre, then serving as Chief of the EIS, was especially gracious and helpful to me as I pondered whether to join the EIS.

During my internship year I had greatly enjoyed my surgical rotation – often serving as first assistant with Drs Marion Noyes, Rollie Iverson and other senior staff on major operations, including gastrectomies, pneumonectomies and splanchechtomies; and had myself performed simpler but nevertheless demanding surgery including appendectomies and hernia repairs under their guidance. Perhaps because of the many manual tasks done during my farm youth, surgery came easily for me*, and had I been able to enter directly upon a surgical residency in the USPHS immediately following internship I would have done so. But a surgical residency in the USPHS immediately following internship was not then an option; and if I remained in the Division of Hospitals, USPHS, I would have been assigned to the tedium of two years’ duty in one or more out-patient clinics.

Hence by week’s end, though having reservations about leaving the field of clinical care for the little-known field of epidemiology and public health, I made known my decision to join the EIS in July in Atlanta; and then  returned  to  San Francisco  to  complete  my  internship. My rotation that June was on the Stanford Obstetrical Service at San Francisco City and County Hospital, where I delivered and cared for indigent patients. One notable incident was the delivery of a black woman who had delivered her five previous infants on a pallet in a cabin in Arkansas, who resisted so strongly the routine practice of transfer from bed to delivery room for delivery with feet in stirrups that I delivered her in her bed. In gratitude she named her baby boy Reimert Johnson in my honor; so now there is somewhere a middle-aged black male, still struggling with that obscure and somewhat difficult Viking name!

* Before leaving medical school for my internship, someone had advised me to learn thoroughly the skill of tying surgical knots with one hand or two. This I had practiced assiduously; and my ready skill in tying knots when assisting senior surgeons no doubt strengthened their regard for my surgical skill. It is difficult for an experienced surgeon to work in harmony with a slow-tying neophyte!
During June came a pleasant surge of professional and social activities as I wrapped-up my internship training and we said good by to the friends we had come to know and enjoy in California – Ed and Katherine Newby, Gary and Bobbie Faber, Bert and Joann Eggertsen, Bob Carver, Nina Koulischer, Bill McElroy* and others. At month’s end we packed car and trailer, and with Janna (21 months) and Mark (3 months) drove to the Mid-West to visit families and friends at Luck, Wisconsin and Minneapolis – where I left Millie, Janna and Mark with her parents, Olaf and Sophie Froysland, during the six weeks I would be at CDC Atlanta for initial training before assignment to a permanent duty station.

After San Francisco, July and August in Atlanta was often oppressively hot and sweaty. Though the conference room at CDC was air conditioned, many other buildings were not, nor the house on 26th street where I shared a room with classmates Drs Charles Leftwich and Harald Fredericksen.

Epidemiological training at CDC that summer was only moderately interesting, compared to recent clinical experiences, but Langmuir was relentlessly provocative, LeMaistre and staff were always helpful, and the statistical training by Robert Serfling and Ida Sherman was appropriately utilitarian. We became acquainted with CDC personnel, structure and resources as we studied epidemiological problems and principles revealed by previous and current epidemics while improving our statistical knowledge. And I enjoyed reading a number of epidemiological classics, such as Panum on Measles, Budd on Typhoid, Snow on Cholera, and Heiser’s American Doctors Odyssey. We made excursions to the CDC laboratory at Montgomery Alabama, and the CDC field station at Oat Island near Savannah, Georgia; and privately we enjoyed Southland favorites such as the Cyclorama at Grant Park, Aunt Fanny’s Cabin at Smyrna; movies at the theater on West Peachtree Street (where Margaret Mitchell, author of Gone With the Wind, had recently been killed by a taxi) and weekends we golfed at the Fulton County Golf Course near Buckhead. But as the August heat wore on, we became increasingly interested in where we would be assigned in September. The range of possible assignments was considerable: to State or local health departments, University research centers, or elsewhere within CDC. Some EIS trainees had been recommended to CDC by eminent leaders in epidemiology and public health known to Langmuir, and prior considerations and understandings may have influenced their placement. Other assignments were made because of urgent Epidemic Aid Requests received 
* Bill McElroy, a fellow-intern from Texas, was a World War II fighter pilot Ace – having shot down eight Japanese Zeros in the South Pacific. Following internship he returned to medical practice in Victoria, Texas; and a decade later drowned while duck hunting along the Gulf Coast.

during our weeks in Atlanta. In late August, Harald Fredericksen was dispatched to California to assist in the investigation of epidemic encephalitis in the Central Valley.  

Langmuir and LeMaistre did somewhat accommodate the assignment wishes of individual EIS officers, but assignments were often made according to complex exigencies. Out of a welter of possibilities a decision was made to assign me 
to the Ohio State Health Department in Columbus, Ohio. This proved a fortunate choice for me. The director of that department, Dr John Porterfield, was a very able and attractive public health leader and administrator; and my direct supervisor was Dr Fred Wentworth, EIS officer assigned to Ohio the preceding year and promoted to be Chief of the OSH Communicable Disease Control Division. Dr Wentworth proved an ideal mentor during my year in Ohio: a brilliant graduate of Cornell Medical School, he was an exceptionally able and enthusiastic worker and a dedicated teacher who invigorated the workplace with good humor and fellowship. 

At the beginning of September I left CDC Atlanta and returned to Minneapolis to gather my family. After visits with my mother, Kristine, and other relatives at West Denmark and Luck, Wisconsin, we drove to Columbus, Ohio. There we quickly rented an apartment on Ashburton Street, off East Broadway, and I reported for work at the OSHD - then housed in a large office building in downtown Columbus on the banks of the Scioto River. Vividly I recall the sense of loss I experienced the first month working there: shorn of my white coat and stethoscope and other clinical paraphernalia indicating my medical importance, and without a list of waiting patients to be interviewed, examined and treated. All I had was a desk in the hallway outside Fred Wentworth’s office, with a number of reports for my perusal. But within a few weeks my torpor faded and I became increasingly seized with this new profession of epidemiology and public health. It happened thus: 

In early November the Ohio State University Hospital reported the death of a five year old girl from Vinton County with diphtheria. Fred Wentworth handed me the report and requested that I investigate it. After a couple days preparation, telephoning Vinton County Health officials to elicit their invitation for help in the investigation, gathering throat culture supplies from the Ohio State Health Laboratory, reading about diphtheria, getting Shick tests of self and my wife to confirm immunity to diphtheria, and DPT shots for the children, I drove to the home of the deceased girl in Vinton County, located in Southeastern Ohio, a depressed area. The grieving family was cooperative, telling what they knew about their daughter’s illness leading to her death in Columbus:  Alice, aged 5, not yet in school and never immunized, had developed a sore throat illness, with fever and swollen glands, which during several days progressed to bloody sputum and breathing so labored that they took her to a doctor in the neighboring town of McArthur; who examined her and immediately referred her to Ohio State University Hospital in Columbus, where she died soon after admission.

Next, querying the parents about where Alice might have gotten her infection, I learned that her 7-year old sister, Susan, second grade student in the Allensville Consolidated School, had suffered a sore throat illness a few days before Alice became ill, from which she recovered. I took throat cultures from Susan and her parents, then proceeded to the Allensville school where I discussed the matter with the Principal and proceeded to Susan’s 
room. There had been a number of sore throat illnesses among Susan’s roommates during the fall, but no known associated fatality other than Alice. I then took throat swabs from the teacher and the 26 students present, and returned to Columbus and delivered the swabs to the Ohio State Laboratory. Within a few days the Laboratory reported finding virulent diphtheria organisms in the swabs from Susan and 10 of her classmates! This rather startling evidence of rampant diphtheria infection among Allensville students caused me to enlist the help of Berttina Wentworth, a very able microbiologist with the Ohio State Laboratory, and together we proceeded to obtain throat cultures from each of the 600+ students in the consolidated school. After which with the help of school and local health department personnel we proceeded with several rounds of DPT immunization, as well as two more rounds of throat cultures for the entire student body. 
When taking throat cultures from the students, many inevitably coughed in my face; and just before Christmas I noticed a distinctive scratchy sore throat which lasted several days. As my sore throat subsided, my wife, Millie, developed a more severe sore throat, became bedridden and I discovered a small membrane on one tonsil as I took a throat swab for laboratory analysis. I then gave her antibiotic treatment, and learned a couple days later that, indeed, she had diphtheria. Fortunately, just as we got that result she was making a rapid recovery. The incident taught us all that a positive Schick test only measures a low level of diphtheria immunity; and that one should routinely obtain a booster immunization when anticipating diphtheria exposure.

During the balance of the winter, because of the persistence of a few diphtheria carriers therein, we returned to Allensville school repeatedly to take additional throat cultures and to further immunize students. On what I had planned as a final wrap-up visit in April 1953, as I chatted with the Principal about all that we and they had been through during recent months, he casually mentioned that a number of students had been “coughing up blood“ during recent weeks, and asked what should be done about it? It sounded like serious illness – perhaps tuberculosis – and so after getting a number of individual histories, we proceeded to screen the entire student body with chest x-rays and skin tests for tuberculosis and histoplasmosis. From the results of those tests we learned that although 37 students had x-ray evidence of pneumonic infiltrations, the skin tests indicated that the illnesses were not due to either tuberculosis or histoplasmosis. Before all of these results became available, the school year ended and the students dispersed to their homes on the hills and in the hollows of this sub-Appalachian region. Yet we and the local health authorities decided that we could not simply ignore these findings of severe pneumonic disease among the students. And so with the support of Drs Wentworth, Porterfield, the local authorities, and the Ohio Laboratory, we proceeded with home visits to examine each of the 37 students with pulmonary infiltrates, to obtain individual, family and environmental histories and to collect diagnostic blood specimens.

For this task I obtained the help of an assistant, Charles Adams, who had been working for the OSHD as a VD investigator (who subsequently gained more formal epidemiological training). When initial blood specimens showed marked eosinophilia indicating likely parasitism, we collected stool specimens from index cases and family members which soon showed that the main cause of the epidemic pneumonic disease among these students was their heavy infestation 
with round worms. Ascaris lumbricoides is mainly an intestinal parasite infection resulting from the ingestion of Ascaris eggs excreted in the feces of infected persons. But in the larval stage, ascarids migrate from the intestine up lymphatic and venous channels to and through the lungs, from which they enter the bronchi and migrate up to the pharynx, then are swallowed and proceed to the intestines where they mature and reside during months and years, excreting large numbers of eggs and thus completing their life cycle. The pneumonic infiltrations in these Allensville school children were due to the large number of ascarid larvae migrating through the lungs of the children, producing the inflammatory pneumonias detected on chest x-rays.

The primitive nature of the environmental circumstances which propagate such heavy parasitism with round worms, was demonstrated when we visited the home of Will, an eighth grade boy with pneumonic infiltration revealed by chest x-ray. He was one of 9 children living with their mother and unemployed father in a ramshackle house in “Pumpkin Hollow”. Charles and I arrived at the home about 10 AM and proceeded to question the parents about Will’s illness and the family’s general health and circumstances. As the mother answered my questions, she occasionally shifted her infant 9th child from one breast to the other. When I queried the parents about any difficulty with worms, both became somewhat agitated – relating that a cousin of Will’s, about his age, had become progressively and seriously ill a couple years earlier and had died without anyone knowing the cause. But it had been reported to her that at autopsy they “had taken almost a quart of worms from his intestines”. The father then related that about a year before our visit, while resting on the sofa, he had felt something in his throat, and had then coughed or vomited-up what proved to be “a large worm almost a foot long”.

After completing the history of illnesses, I queried concerning environmental factors, especially their source of drinking water: “From a spring”, they said, and showed me a shallow concrete catch-basin partially filled with stagnant water, located between the house and the outhouse. One could readily envision how this arrangement would inevitably result in roundworm propagation - in that children (and adults) going for a pail of water would often visit the privy first, then scoop-up a pail of water when returning to the house, thereby contaminating the stagnant water with ascaris egg-laden feces, which upon maturation and ingestion would readily lead to super-infestation with round worms and associated pneumonitis, as seen in Will. As we completed our interrogations and instructed the mother on how to obtain and submit stool specimens from all family members, in the containers we were leaving them, the kindly mother invited us to stay for lunch; which we declined, with thanks – saying we had to hurry back to Columbus to get other collected specimens to the laboratory without delay!

The investigation and control of diphtheria in the Allensville school, and the follow-on investigation of epidemic round worm disease in that area, made it clear to me -- to an extent not realized during previous in-hospital experience -- the fascinating chain of foregoing events which result in patients seeking hospital care and not infrequently dying there. The challenge of discovering new disease-causing chains of events and preventing diseases soon riveted my interest upon epidemiology and preventive medicine so completely that reparative medicine and hospital therapeutics lost their charm for me. Underlying this conversion from clinical medicine to epidemiology and public health, was the progressive realization that whereas the reactions of individuals to identified agents is greatly varied and difficult to predict, the reactions of populations thereto is ordinarily dependably predictable – thus providing a sound scientific basis for preventive public health action. 

While the investigation and control of diphtheria in Vinton County occupied me considerably that winter, I also handled other outbreaks of diphtheria and studied the distribution of diphtheria in the entire State. 
CHILDREN'S DEATHS LAID TO CHILDREN'S DIPHTHERIA

Special to The Citizen, Ray, O., Feb. 6, 1953

   THE MYSTE​RIOUS DEATHS of a small brother and sister here were blamed on diphtheria today by, Dr. R. T. Ravenholt, of the Ohio Health De​partment Division of Communica​ble Diseases, and senior assistant surgeon, U. S. Public Health Serv​ice.

   Dr. Ravenholt said heart dam​age found in autopsies resulted from the disease. He urged par​ents of pre-school children to con​tact the Vinton County Health Department in order to have the children inoculated.

   School children at Allensville Consolidated School were inocu​lated in a mass program last De​cember after the death of Janiee Adkins, was blamed on diph​theria.

   Meanwhile, private funera1 services were to be held at 8 p. m. today for four-year-old Dwight Allen Hill, son of Mr. and Mrs. Willard Hill, who died in Colum​bus Children's Hospital Monday. His sister, Karen Louise, 17 months, died Saturday in the office of a Chillicothe physician. Mrs. Hill was reported improving today in the isolation ward of Univer​sity Hospital, Columbus.

   Vinton County health authori​ties said many pre-school children were inoculated in the mass im​munization program, but the Hills had not brought their children in for inoculation.

During May, when Dr Porterfield worked with legislators trying to obtain more adequate funding for immunizations and other state health programs in disadvantaged counties, a reporter for the Columbus Evening Dispatch contacted me and wrote an excellent summary of our epidemiologic findings and their implications for Ohio public health. The resultant article, published in timely fashion according to Dr Porterfield (Figure 1), made a key contribution to his getting the extra funds needed for improvement of the public health in the poorer counties. The entire experience that winter: investigation of an initial death from diphtheria, discovery of the existence of an extensive community reservoir of diphtheria, creation of an immunization program, and reporting the findings and preventive activities to the public, acquainted me with the fundamentals of epidemiology and public health practice so well that I have applied them again and again throughout my professional career. 

COLUMBUS EVENING DISPATCH

Columbus, Ohio, May 13, 1953

Southeast Ohio Diphtheria Is Called Menace to State

A serious health problem affecting the entire state was revealed here Wednesday as “hidden” diphtheria cases were reported to be far outnumbering those which are recognized. In some Ohio counties, as many as 50 cases of unrecognized diphtheria exist for every one which is accurately diagnosed, State Health Department officials disclosed. The situation – which centers mainly in southeastern Ohio – is not to be taken as anything approaching a 
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full-scale epidemic, the officials emphasized. But it brings up several points which are state-wide in scope and vital to the health of Ohio citizens. 

1. Several communicable diseases, especially diphtheria and TB, are spreading from poor rural areas to urban centers, unchecked by proper diagnosis and treatment.

2. The same poor counties are finding it impossible to cope fully with their health problems.

3. The State Health Department, hamstrung by a lack of funds, can’t do many of the things it feels are “musts” for the benefit of John Q. Taxpayer.

 Widespread diphtheria in the southeastern section of the state was discovered by department workers who made an intensive investigation there last fall and winter. Though a total of only 151 diphtheria cases were officially recorded for Ohio in 1952 (compared, for example, with 17,000 in 1921), last year’s figure is misleading, since it does not include all of the “hidden” cases. The findings were described by Dr. Fred Wentworth, chief of the department’s communicable disease division, and Dr. R. T. Ravenholt, federal epidemiologist, who is currently assigned to the department. One revealing phase of the study was made in Vinton county last winter. Dr. Ravenholt noted. In the Allensville Consolidated School there, “sore throats” were accounting for a high percentage of absenteeism. State health workers went into the school and made tests. They found many of the school’s 622 pupils were diphtheria carriers, and that most of the sore throats were actually mild forms of diphtheria. This, despite the fact that during the last 10 years, only 12 cases of diphtheria had been reported from Vinton County. Why is diphtheria, a potentially fatal disease, allowed to spread? 
First of all, Dr. Ravenholt explained, immunization is of prime importance. Ideally, it should begin with three “shots” during infancy and follow-up booster shots every two or three years at least to the age of 15. The state carried out a direct school immunization program until 1932, when the responsibility became that of local health departments.

    But all the counties didn’t carry the ball. Today, many offer inadequate school immunization programs and some none at all.

    Proper diagnosis is another big factor, declared Dr Ravenholt. For many years diphtheria has been considered an extinct disease, beaten by science. And that it is. But the immunization techniques and cures, unfortunately, haven’t been put into full play in some areas.

    Because diphtheria is considered to be relatively rare, Dr Ravenholt explained, some physicians fail to keep a sharp eye peeled for its symptoms. If they encounter a classical, old-fashioned case of the disease, complete with all its frightening symptoms, they generally recognize it. But in communities where most children have received inadequate injections of diphtheria toxoid, the disease often shows up in a modified form. And there’s where the mistaken diagnosis comes in, as it has in Southeastern Ohio.

    Mild cases of diphtheria show up as “upper respiratory morbidity”, as physicians refer to it. Symptoms indicate the patient may be suffering influenza, tonsilitis, strep throat, or the common cold.

    Only with the aid of laboratory tests can an accurate diagnosis of diphtheria be made, Dr Ravenholt pointed out. And a mistaken diagnosis can be dangerous – even fatal.

 Antibiotics – “miracle drugs” – enter the picture here, said the physician. Top medical spokesmen in leading professional journals have warned that indiscriminate use of penicillin and other new drugs can be harmful.

 “These days,” Dr Ravenholt said, “patients with sore throats are generally given a shot of penicillin and told to “return tomorrow if the illness persists”.

    Other diseases which the State Health Department suspects are more widespread than reports indicate include tuberculosis, whooping cough and typhoid. Malnutrition in poor areas of the state is another definite problem.

Vinton County, for example, has only about $7,000 a year to spend on its 11,000 residents. That’s about 65 cents per person. Thirteen suspected cases of TB have just been detected there – again, in the Allensville School. And the county has only $800 to spend on all of its TB cases annually.

    Counties bear chief responsibility for the control of disease within their own boundaries under the present Ohio setup. The state health officials act in an advisory capacity and usually step in only when an emergency arises. But many counties, especially those in the Southeast, can’t easily support an adequate health program. Their slim tax duplicates explain why they can’t.

    Another county in the same area, said Dr Ravenholt, is served by only five doctors, though it has a population of 18,000. Its part-time health commissioner, by his own admission, spends only 30 minutes a day on the job. Just recently he was faced with a 23-case outbreak of diphtheria.

    Rural residents from poor areas carry communicable diseases to urban centers, studies indicate. So the base point for a fresh attack on such diseases is clear. The State Health Department can and does help whenever it can. But even on the state level, the picture is anything but heartening.

     Ohio’s legislature has skimped on health appropriations. As a result, the total adds up to only 14 cents per state resident each year. Of all the 48 states, only Missouri ranks lower in per capita state health funds. Ohio is 47th on the list.

    A total of $1,207,861 in state funds was appropriated for the fiscal year 1953. Federal aid totaling $1,635,815 boosts the grand total to $2,843,676, but U.S. help has been falling off in an amount which offsets increases on the state level. In simple language, state funds for health are decreasing  at a time when they are most needed, department officials say.

    A solution to the financial problem alone, of course, won’t provide the final answer. A program of education, cooperation between state and counties and a good deal of fact-finding are in order.

    So far, the fact-finding side of the picture is far from cheering.

Not only did our investigations of diphtheria in Ohio prove useful for Ohio public health, but when a national magazine, The Saturday Evening Post, that winter decided to publish an article on CDC and Langmuir’s Epidemic Intelligence Service, they included Ohio diphtheria investigations as part of the story. In February writers Ruth and Edward Brecher visited Ohio, interviewing mainly Fred Wentworth and myself, and in March a photographer from Philadelphia arrived to take pictures to illustrate the article. On that occasion I was in bed recovering from the mumps acquired from kissing my 3-year–old daughter Janna - until I got a call from Fred Wentworth, saying that because he must participate in a departmental staff conference, I must accompany the photographer to Muskingum County and help him get the photos. 

Heeding his request, on the sixth day from onset of my mumps and still somewhat swollen about the jowls I got out of bed and accompanied the photographer to Muskingum County (Zanesville). There, I soon discerned that the photographer had little idea of how to proceed to get the desired pictures. Hence, I arranged and composed a number of pictures that might prove of interest to readers, which he competently took. We then returned to Columbus and I largely forgot about the incident - until participating in the Second Annual EIS Conference that May in Atlanta. When Drs Alex Langmuir and Ted Bauer (the new director of CDC) appeared at a plenary session of the Conference, waving and distributing copies of the May 30th issue of the Saturday Evening Post, in which the article “Disease Detectives” presented two large pictures of myself with some very photogenic school children (Figure 2). In fact, the pictures of the children had so captivated the editors at the Post, that they re-wrote much of the article to accommodate the pictures – even omitting any photo of Dr Langmuir, the father of the EIS! The resultant wave of publicity and attention the article generated was both pleasing and embarrassing. When back home in Wisconsin a couple weeks later for the wedding of my sister, Gerda, the magazine was on the newsstands, garnering me additional attention; and when I embarrassedly disclaimed much credit, this garnered me additional credit for being so modest! The incident helped persuade my brother Otto, then at the University of Minnesota, toswitch his studies from journalism to pre-medicine -- eventuating in his entry into the medical/public health field, serving as Chief Health Officer for the Las Vegas-Clark County Health Department during 35 years. (See www.ravenholt.com, Ravenholts of Wisconsin/Otto, “The First 100” – Portraits of Men and Women who shaped Las Vegas).
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              “Disease Detectives”, The Saturday Evening Post, May 30, 1953
Also that spring, I investigated my first typhoid fever outbreak, from a contaminated private well in Pataskala, just east of Columbus; an epidemic of pathogenic E Coli in the Columbus Children’s Hospital; a case of psittacosis 
of a railway messenger at Cleveland; and a number of poliomyelitis outbreaks in Ohio that summer and early fall.

Langmuir and CDC had contracted to conduct a “National Program for the Evaluation of Gamma Globulin for the Prevention of Poliomyelitis” during the last half of 1953; which necessitated intensive training of EIS officers that early summer in “muscle testing” – to enable us to measure the extent of paralysis of polio patients, some of whom had received gamma globulin before the onset of their polio. This program required that EIS officers, distributed across the US, visit every “multiple case household” to gather case histories, diagnostic specimens, and do muscle testing to assess the extent of neurologic damage, initially and 60 days later. My responsibility was for all such multiple case households in the State of Ohio. This work necessitated extensive travel throughout Ohio – to patient homes and regional hospital centers where severe cases with bulbar paralytic disease were gathered for respirator (Iron Lung) assistance for breathing – at Cleveland City Hospital, Maumee Valley Hospital in Toledo, Cincinnati Children’s Hospital, etc. 

Fortunately, I had had extensive experience with the care of critically-ill polio patients in 1948 during my sophomore year of medical school. That summer, Minnesota had 3000+ cases of polio, and so many severely paralytic cases were brought to the University of Minnesota Hospital in Minneapolis for respirator care that it overtaxed the nursing services. At Christmas time the nurses were given some leave and the hospital recruited a number of medical students, me included, to provide respirator care – a very demanding regimen of tracheal suction and the turning of patients in respirators every half hour. Working my way through pre-medical studies and medical school, I was eager for such part-time employment.  

By 1953 poliomyelitis was generally considered to be the most urgent disease problem in the nation, as mothers and fathers and the entire nation waited with great anxiety and impatience for the advent of an effective preventive agent. Dr Jonas Salk, with financial assistance from the National Foundation for Infantile Paralysis (NFIP), was progressing with the invention and production of a killed-virus vaccine, which became available for field testing the following year, 1954, and for general use as the Salk Vaccine beginning in 1955. But in 1953, despite lack of clear evidence of the efficacy of immune globulin, physicians and communities were intensely competing for the limited supplies of immune globulin distributed by the State Health Departments. I recall an intense outbreak of polio in Miami County (Dayton), where the people panicked and demanded the bulk of Ohio’s entire supply of immune globulin; and what a difficult time I had persuading them that its efficacy for prevention of polio was unknown, and the State could not in fairness give them all they wanted. Their “panic in the streets” was very similar to that I encountered years later during a smallpox epidemic in Yorkshire, England. Altogether, the summer of 1953 was an active, challenging time for the Epidemic Intelligence Service.

The Pacific Northwest Beckons

Greatly enjoying my work with Fred Wentworth, John Porterfield, and the people of Ohio, I had intended to remain in Ohio during two years. But in May 1953 something (perhaps discussions with Dr Jerry LaVeck at the EIS Conference) triggered my particular interest in seeking a transfer to the Pacific Northwest, resulting in my exploring that possibility with Dr Langmuir and sending an exploratory letter to Dr John Kahl, Washington State Director of Health; eventuating in a letter from Dr Sanford Lehman, Director, Seattle-King County Health Department, to Dr Langmuir inquiring whether CDC would  detail an EIS officer to Seattle for training, and specifically asking if Ravenholt could be assigned there. I was immediately interested in that opportunity because during some years I had been strongly interested in the Pacific Northwest – its snowy mountains, fresh and salt waters, its gentle climate. Of which I had learned much from my brother Albert who maintained a home in Seattle. Millie and I had decided to move back to the West Coast, sooner or later.

I then entered into further discussions with Drs Wentworth, Porterfield, and Langmuir, exploring whether such a move was feasible and desirable. Wentworth and Porterfield said that though they were unhappy at the thought of my leaving, they would abide by my wishes provided a replacement EIS officer could be assigned to OSHD. Langmuir, likewise, was not keen on moving me after just one year in Ohio, but recognized a program advantage in the placement of an EIS officer in the Pacific Northwest. He said if Seattle wanted me and if I pledged to remain in public health work for at least one year after completion of my two years of EIS training, then he would support the move. Fortunately, an EIS officer from the 1953 Class, Dr Martin Keller, was available in Atlanta and wished to replace me. Thereupon, I communicated 
my interest and availability to Dr Lehman in Seattle, and the local, state, and federal bureaucratic wheels all turned in my favor.   

Martin Keller and his vivacious wife, Judy, arrived in Columbus at the beginning of October for a month’s overlap before my departure from Ohio. Dr Keller had grown up in New York City, earning both an MD and a PHD, and resided there until joining the EIS. He was very highly qualified for the EIS – except that he did not know how to drive an automobile! During his EIS summer in Atlanta he had taken two driving training courses but had not yet passed the examination for a permanent driver’s license. It was therefore suggested that I should help him learn to drive during the month we were together, because he obviously could not fully replace me as an investigative epidemiologist unless he could drive.

Hence in October he and Judy accompanied me on a trip to Cleveland where I completed the work-up of a number of polio cases; and on the return trip, at a propitious place, I gave him the wheel. But within several miles we came so frightfully close to having a head-on collision and ending both our epidemiological careers, that I resumed driving until I left Ohio. I was not greatly surprised to learn soon after arrival in Seattle that Martin had had a collision, totaling the auto. Nevertheless, somehow, that fall he did learn to drive, and went on to an illustrious career with OSHD, and, later, as Professor of Preventive Medicine at Ohio State University.

In addition to my epidemiological investigations, I had many other opportunities to broaden my education in Ohio. With the opening of schools that fall, I addressed a number of assemblages of teachers on the topic of infectious diseases. At first this filled me with trepidation, as public speaking had done in high school, but as I gained experience speaking to professional groups on topics about which I knew more than they did, I gained confidence in my speaking ability.

During 1953 the Division of Venereal Disease Control, OSHD, implemented an intensive campaign to detect and treat latent neurosyphilis, and in October requested my help doing lumbar punctures to collect cerebrospinal fluid specimens from persons having positive Wasserman tests in Gallipolis on the Ohio River. I drove down from Columbus and rather enjoyed doing many lumbar punctures. Being busy with such clinical work serves as a “security blanket” for clinicians, but rarely for epidemiologists. I had little remembrance of that syphilis investigation incident during the next 37 years, until in 1990 I realized that Meriwether Lewis, of Lewis and Clark exploratory fame, had died in 1809 of neurosyphilis contracted from a Shoshoni woman in August 1805. Then I recalled the incident in Ohio, and the distinctive capacity of syphilis for causing neurosyphilis (See “Triumph Then Despair: The Tragic Death of Meriwether Lewis, www.ravenholt.com).
Soon it was time to pack-up our scant furnishings and depart Ohio. It being November, we drove west via the southern route to Los Angeles. I have always felt a wonderful sense of freedom and enjoyment when driving west over the open ranges, and so it was this time. After a visit with my father, Ansgar, and other relatives in Los Angeles and Solvang, we drove north through the Central Valley to Redding. There we were delayed until the first snowstorm of the winter spent itself; and not being able to purchase a new set of chains, we waited until after midnight on a beautiful moonlit night to get over the Siskiyou Mountain Range. Thereafter it was an easy drive through the rain-filled Willamette Valley and Portland, across the great Columbia River, and on to Seattle – city of my dreams!

Seattle Epidemiology, EIS, 1953-1954. 
Seattle had a large US Public Health Service Hospital, where we immediately visited friends from our service in the San Francisco USPHS Hospital. But that first night when we returned to our motel on Aurora Avenue, and stopped in the center lane preparatory to making a left turn to gain the entrance to the motel, a car plowed into the rear of our 1947 Plymouth, at considerable speed, causing substantial damage to the car and severe whip-lash injuries to myself and Millie. Fortunately, Janna and Mark were lying down in the front and rear seats, and were not injured. 

But I managed to report to the Seattle-King County Health Department in the Public Safety Building at 3rd and James in downtown Seattle the following day despite my very stiff neck, where I met Dr Sanford Lehman and key staff, and began to settle into my office on the 15th floor. Sandy Lehman was born in the Cameroons of West Africa, of missionary parents, and was educated at Oberlin College in Ohio, the University of Cincinnati Medical School, and the University of Michigan School of Public Health. By nature he was friendly and unassuming, but natively shrewd and politically astute, and deeply dedicated to protecting and improving the public health. He was particularly effective in recruiting and training young talent, and granted subordinate staff remarkably great freedom – as long as they exercised good judgment.

Somewhat as when I arrived in Ohio, it took a while to get comfortably engaged in my new Seattle setting, and I missed having Fred Wentworth besides 
me for ready commiseration and guidance. Until my arrival, Dr Alf Pedersen had directed communicable disease control activities, half-time, while also building his private general practice of medicine. Divisional personnel included a half-time secretary, Mrs Dorothy Lynch, and an elderly nurse who operated the adjacent immunization clinic and helped with routine communicable disease control activities. Altogether it was a low-key operation.

Again, as in Ohio, the remedy for initial professional torpor was examination of disease reports received by mail and telephone, and investigation of the most interesting and pressing cases. In any large community such as Seattle, there is ordinarily abundant interesting disease cases occurring; and as one probes more deeply into any evident problem, one often uncovers a fascinating epidemic. 

Psittacosis Epidemiology and Control in Seattle

Soon after my arrival in Seattle, I encountered a problem of multiple cases of psittacosis contracted from close exposure to parakeets, analogous to a case of psittacosis I had investigated in Cleveland the previous year. That case was a railway livestock messenger, who tended large numbers of parakeets being shipped from the Rio Grande Valley via St Louis to New York City for the Christmas and Easter markets. In Seattle, the initial cases were women selling or buying parakeets in pet and drug stores. 

Upon receipt of several psittacosis case reports from attending physicians, and learning that the case histories pointed to the infections having been acquired from parakeets sold in several local pet and drug stores, I visited the stores and interviewed sales personnel and managers. As for the Eastern markets, Seattle parakeets were imported from near the Mexican border to supply retail markets at Christmas and Easter. Local retailers purchasing hundreds of birds from wholesalers in Southern California for timely shipment by air, not infrequently noticed birds on arrival or soon after being droopy, with ruffled feathers and with diarrhea, sometimes dying. When I told the proprietors of these stores that the Washington State Health Regulations required that we quarantine the premises of psittacine birds known to be causing psittacosis, they insisted that their birds were then apparently healthy; and if quarantined they would soon be out of the parakeet business. 

Thus confronted with the choice of whether to follow the-letter-of-the-law and close these small businesses, or handle the situation in some alternative way, I discussed the issue with Sandy Lehman, and a few days later met with a dozen-or-so purveyors of psittacine birds and suggested an alternative to the quarantine of their businesses: that they could remain open and continue to sell birds, provided that for each such sale they used a special sales slip I had prepared, on the back of which was presented information on psittacosis and a request that if any buyer or family member developed a psittacosis-like illness they should telephone my office number to report the illness and the source of the parakeet. Also, the sales slip books were provided with carbons, and the dealers were requested to note the purchaser’s phone number and to mail the carbon copies to me. Subsequently, a nurse assistant and I telephoned each parakeet buyer two to three weeks after each bird purchase and inquired if there had been any psittacosis-like illness in the family since purchase of the parakeet; if so, we obtained information from the patient and any attending physician and a blood specimen for antibody verification of psittacosis illness. Thus we identified additional cases of psittacosis during 1954.

From meetings with local parakeet breeders and dealers, we learned that locally-raised parakeets rarely suffered from psittacosis, but it was a problem mainly generated by the mass importation of parakeets. This occurred when local retailers seeking cheaper birds, telephoned bird suppliers in Southern California and ordered specified numbers of birds for timely delivery. Thereupon the California dealers contacted bird breeders and agents along the Mexican Border for the requisite number of birds, many of which were “wetback” birds. These birds were then gathered and crowded 50+ birds to each cage for shipment by air to Seattle. It was during these several days of crowding birds from far and wide into close proximity that many birds became infected with psittacosis; and because of the incubation period of a week or more, many infected birds remained apparently well upon arrival in the pet shops; and if rapidly sold did not become sick until after introduction to the homes of the pet fanciers. It was when birds were most ill that associated humans were likely to become infected with psittacosis.

As the epidemiology of Seattle psittacosis became evident, I worked with Dr Wally Giedt, Washington State Health Department epidemiologist, to develop and pass new State Health Department regulations aimed at stopping the sporadic importation of large numbers of psittacine birds into Washington State – which were a special hazard to both the public health and a sound local bird breeding business. New regulations were passed by the Board of Health, limiting the number of psittacine birds that any merchant could import into Washington State to not more than 12 birds per year. From the time these regulations went into effect in 1955, psittacosis became a rarity and the regulatory change fostered and protected a profitable local bird-breeding industry.

Soon after I joined the Seattle-King County Health Department, Dr Alf Pedersen commenced full-time medical practice, and I assumed direction of the epidemiology and communicable disease control program though still an EIS officer. I soon assumed responsibility for the annual school immunization program, done cooperatively with the Seattle Public Schools Medical Department, directed by Dr Vivian Harlin, a very able and dedicated physician. School immunizations in 1954 included vaccinations for smallpox and immunization for diphtheria/pertussis/tetanus (DPT). Additionally, immunizations were offered in regional health department clinics and in a central clinic immediately adjacent to my office where we offered a broader range of immunizations eight hours daily, five days weekly, mainly to travelers going abroad. The following year when Salk Vaccine for polio immunization became available, the number of immunizations greatly increased.

For administration of immunizations in the schools, we employed part-time physicians as needed to augment the immunizations done by myself and other health department physicians. The school program began in February, and I enjoyed getting out of the office and working with the school personnel and students. Also, driving about the city afforded many exhilarating views of the snow covered Olympic and Cascade mountains. With the excellent preparations made by the school nurses and their participation in the clinics, the sheer efficiency of our actions was pleasing: not infrequently 
we administered more than 1000 immunizing procedures in a forenoon clinic.

When I commenced working in Seattle, there was no readily available  composite record of disease occurrence and immunizations performed during many earlier years. But during my years with the health department, we worked toward development and publication of improved records, many of which have been published (www.ravenholt.com). And as we worked toward improvement of immunization levels, I became ever more cognizant that the principal key to improvement of community immunization status was the sheer greater availability of immunization antigens and services, especially through the school programs. There the school nurses ascertained the immunization status of each child and distributed “Parent Request Slips” to every child needing additional immunization. Then all a parent had to do for their child to receive immunization was to check the immunizations the child should receive and sign the request slip; thus obviating the need for making specific appointments and taking the child repeatedly to a doctor’s office, and avoiding the cost of private immunizations. Initially, some private physicians opposed the invigorated school immunization program; but the sheer ease and efficiency of the program proved irresistible for public and professional favor. And with such repetitive maximal availability of immunization annually, we managed by 1960 to achieve 98% immunization levels for school children by voluntary means (See “Immunizable Disease Occurrence and Prevention in Seattle”, www.ravenholt.com).

AT THE END OF JUNE 1954, I inactivated my commission in the US Public Health Service, became an employee of the Seattle-King County Health Department, and during the next seven years as Director, Division of Epidemiology and Communicable Disease Control, Seattle-King County Health Department, enjoyed one of the most interesting and satisfying jobs I have had.

Initially, as I began working with the Seattle-King County Health Department, I had few resources and was hampered in many ways. Half of my secretary’s time was devoted to supporting Dr John Wilkey, Director of Maternal and Child Health, whose office was adjacent to mine. Furthermore, much of her remaining time was devoted to answering public inquiries and taking reports – especially dog bite reports. During the 1930s, Seattle had suffered an outbreak of canine rabies, and the associated death from rabies of a well-known person had so terrified the community that an elaborate system for handling dog bites had been established. All such incidents were reported to the Health Department, where they were received by my secretary, Dorothy Lynch. She, after making a thorough record of the incident, then telephoned the Humane Society and requested them to go out and apprehend the biting animal. Though she gave them street directions, quite often the man from the Humane Society could not find the biting animal immediately, necessitating additional phone calls. It was a costly and exasperating program, no longer justified as designed because there had been no rabies during more than 15 years. But my initial attempts at modifying the routine procedure met with adamant resistance: “Rabies was a dread disease!” But after several attempts, I managed to convince Councilwoman Edwards of the need for change in the routine handling of dog bites. The regimen we established was that all dog bites be initially reported directly to the Humane Society, and a carbon copy of the report made and routinely forwarded to the Health Department; which we could then investigate further as needed. To change the dog bite routine took 
extra effort for a time; but when put into effect, I gained perhaps a quarter of my secretary’s time for other work. This was fortunate, because when I made a number of investigations and reported findings to the local newspapers, the Seattle Times and the Seattle Post-Intelligencer, the telephone traffic to our phones rapidly increased. 
My secretary, Mrs Dorothy Lynch, had seemed a bit cool at first, but as we became increasingly active in solving well-defined problems, she performed magnificently: handling the heavy phone traffic, answering many questions from travelers visiting our office clinic for immunizations required for foreign travel, and producing a large quantity of excellent typing – which increased greatly as I began writing research findings for publication. It seems incredible now, with computer word processing having eclipsed the typewriter, but in those years Dorothy Lynch, not uncommonly, retyped my scientific manuscripts at least a half-dozen times before publication!
Salmonellosis Conundrum
Another obstacle initially, was that the Division public health nurse devoted roughly one-third of her time to managing a cumbersome Salmonella control program devised years before: The long-established routine was that whenever a case of Salmonella was identified – usually by Public Health Laboratory cultures of stool specimens submitted by private physicians – my nurse requested that a field Public Health Nurse visit the index case and collect stool specimens from all household contacts. These were then submitted to the laboratory, and my nurse was everlastingly busy telephoning the field nurses, the laboratory, and patient households trying to manage a vast stool-collection and processing enterprise, with follow-up visits and specimens required until stools became negative. Again, the entire enterprise was ill-founded because Salmonellosis is almost entirely spread by contaminated food and water, rather than by contact; and infected persons often continue excreting organisms for years despite antibiotic treatment. Hence, the massive and costly routine Salmonella control program was essentially accomplishing nothing, but was aggravating everyone concerned. The solution of this problem was obtained by my reading-up extensively on the epidemiology of Salmonellosis, until I was sufficiently expert that I could convince Dr Lehman and the Public Health Nursing Division Director, Ms Alice Rohrbach, PHN, that the old routine could be safely abandoned: which we then did, to everyone’s relief, and I obtained perhaps a third of my nurse’s time for other work. Thus, modifying and pruning off useless and expensive operations, I began to get the program assistance needed for handling routine work expeditiously, and for in-depth epidemiologic investigations of substantial public health problems. 

Again in Seattle as in Ohio, I was fortunate to be working with able, like-minded professionals who were most helpful and congenial. Dr Lehman kept in close touch with our activities, and when he sensed that I was getting somewhat mired in my work, he invited me along with the director of the Sanitation Division on a field trip to inspect the “Milk Shed” for Seattle – which extended all the way to the Canadian Border; whence we proceeded to Vancouver, BC, for a visit with the Vancouver Health Officer, and for inspection of a number of their operations. Likewise, when the salmon were biting on the Pacific Coast, he and several sanitarians responsible for inspection and quality control of sea foods, invited me along for a day of 
fishing at Westport. And sometimes Sandy Lehman invited me along on golfing expeditions, which I particularly enjoyed. Such congenial excursions enabled me to become better acquainted with other key department personnel, great for everyone’s morale. 

Investigation and control of poliomyelitis was often the most urgent public health issue in America during the early and mid-1950s, and soon became my foremost concern. During 1954 a widespread test of the safety and efficacy of the killed virus Salk Vaccine was made by the National Foundation for Infantile Paralysis (NFIP) in cooperation with State and local health departments. For this study, research specimens and data were collected and analyzed by Dr Thomas Francis and staff at the University of Michigan, and the results of the 1954 trials were scheduled to be presented to the nation and the world on April 12, 1955. In advance of knowing the results, the NFIP commissioned four pharmaceutical firms (Wyeth, Lilley, Parke Davis, and Cutter) to produce limited supplies of Salk Vaccine, so there would be a supply for starting the immunization of the general public in 1955 if results of the 1954 trials proved the vaccine safe and effective. 

Presentation of the Francis Report on April 12, 1955 was awaited with intense interest throughout the nation. Before that date, I had developed a plan and program for the administration of the Salk Vaccine to first and second grade youngsters before school ended, enlisting the donated services of 160 private physicians.

On April 12th, a large proportion of the nation’s physicians gathered in theaters to receive simultaneously the televised Francis Report, as we did in Seattle. Fortunately, the vaccine had proved both safe and effective, and we were immediately interested in obtaining a vaccine supply as soon as possible so we could accomplish the multi-shot immunization program before the end of the school year. Hence, returning to my office, I phoned the NFIP in New 
Salk Vaccine Immunization Crisis
York, asking when we would receive the Seattle share of the vaccine. The official responded that he did not know just when we would get it, but that the Seattle supply would be provided by Cutter Laboratories in Berkeley, California. Thereupon, I phoned Cutter in Berkeley and spoke with Bill O’Neill, whom I knew from previous communications re. our supplies of DPT and smallpox vaccines for the school immunization programs. He said he would get the vaccine to us “as soon as possible” but they had “had to throw away one batch”. Two days later I received a telegram from Cutter stating that our supply of Salk Vaccine would arrive by Western Airlines the following day. But the next day I received another telegram, stating that because Cutter did not have enough vaccine to supply the entire state of Washington, they were shipping the limited supply initially intended for Seattle to Idaho.

Cutter Vaccine Crisis

A few days after the Francis report, two sales representatives of Cutter Laboratories invited Dr John Wilkey and myself to a luncheon for discussion of vaccine supplies; at which occasion they lamented that their vaccine supplies were so limited that they could not give Dr Wilkey and myself any vaccine for our personal use. To this I replied nonchalantly, “no need to worry, the Parke Davis man said he would give me a supply for our personal use”. But a half hour after returning to my office, a breathless messenger 
from Cutter arrived bearing a dozen vials of Cutter Salk Vaccine for Dr Wilkey and myself, which I placed in the Immunization Clinic refrigerator.

At day’s end when Dr Wilkey came by to obtain vaccine with which to immunize his two boys, I laughingly told him to go ahead -- though I thought I might wait a couple weeks before immunizing my two children. But then, upon reflection, I realized that if I did not have sufficient confidence in the vaccine to immunize my own children, I should not be immunizing children throughout the community. Whereupon, I took a bottle of Cutter vaccine with home and immunized Janna, age 5, and Mark, age 3.

Imagine my utmost distress just three days later, when came the shocking news that Cutter vaccine was causing paralytic polio in Idaho and in California! I immediately phoned Dr Langmuir at CDC to learn the epidemiologic facts and to ascertain the Lot Number of the offending vaccine – so I could check it against the vaccine used to immunize my children. A quick check showed that, indeed, our supply was from the bad lot, then known to contain live virulent polio virus. That evening and for several subsequent days my children were feverishly ill, probably from vaccine-induced abortive polio infections. But fortunately neither of them developed paralytic disease.

During subsequent weeks of that frenetic spring of 1955, I was inordinately busy meeting with state and local health officials, newsmen and others; and communicating repeatedly with the 160 volunteer physicians concerning whether and when the polio immunizations would actually be administered, as State health authorities nervously vacillated from go, to stop, to go, to stop, and, finally, in May to go ahead with the immunization the polio immunization program. We then proceeded (with Parke Davis vaccine) to provide first and second polio shots to 24,000 first and second grade children; with no discernible adverse reactions. And as vaccine supplies increased and the federal government provided special funds for polio immunization, we moved forward with a vigorous program to immunize the general population (the numbers of immunizations provided are detailed in Appendix 3). Much of this program was implemented by Dr Richard Handshin and others during the 1955-1956 academic year while I attended the University of California, School of Public Health, and obtained my Master of Public Health degree. 

A sidelight worthy of mention: Because of the sudden availability of federal polio immunization funds, the Communicable Disease Division was able to acquire needed furniture items, including a refrigerator-freezer for storage of vaccine supplies. And because Dr Handshin had a penchant for IBM data processing equipment and activities, he decided to place all individual polio immunization data on IBM cards – employing a full-time clerical person for this activity. But when I resumed my director role in June 1956, and carefully studied the polio data operation, I decided we could operate much more economically by instituting the use of numbered and dated log sheets on a clipboard, requiring that the patients coming for polio immunization simply enter their name, sex, age, address, and whether it was the first, second, or third shot. Then at week’s end Dorothy Lynch readily counted the events recorded on the daily log sheets and completed a summary page recording the number of 1st, 2nd, and 3rd shots administered that week, according to sex and age. This system worked easily and well, and obviated the need for a special clerk and special IBM equipment and filing cabinets – which operational pruning was timely, because the special federal funds soon ceased. 

Associated website articles provide comprehensive data on polio occurrence before and after polio immunization, including exhaustive studies of a rebound polio epidemic in 1959. Altogether, polio occurrence and immunization activities during the 1950s constituted an important chapter in the evolution of American epidemiology and public health, and in my own career development. Fortunately, poliomyelitis has now been eradicated for lengthy intervals in the United States, and a coordinated effort is directed at achieving global eradication. 

Epidemic Staphylococcal Disease
In June 1955, just as I was recovering from the turmoil of the Cutter incident and the school polio immunization program, I received a phone call from Dr William Kirby, Professor of Medicine, University of Washington, informing me of unusual occurrence of breast abscesses among mothers recently delivered at Ft Lawton Army Hospital in Seattle, suggesting it should be investigated. Proceeding thereto, I met with Major Walter Wolf, MC, Chief, Obstetrics and Gynecology Service, and obtained preliminary information:

The obstetrics staff had first become aware of breast abscesses among Ft Lawton-delivered patients in January 1955, and such breast infections had continued to occur despite intensified education of interns, nurses, and patients concerning proper breast care. After a maternal death in March from septicemia from a breast abscess, throat cultures had been obtained from all obstetric unit personnel, with negative findings except for the identification of staphylococci in a culture from one physician. During May and June additional cases of maternal mastitis occurred and, for the first time, infants with breast abscesses came to the attention of the obstetric staff. The onset of mastitis usually occurred several weeks after discharge from the hospital; hence the Ft Lawton staff believed the patients had become infected after leaving the hospital.

I then reviewed patient records for the previous two months; which proved so various and inadequate that I then requested a complete chronological listing of all women delivered at Ft Lawton in 1955, with name, age, address, phone 
number, delivery date, and whatever was known concerning the patient’s health status since delivery. With these lists in hand, I departed the hospital.

I contacted Dr Gerald LaVeck, an EIS colleague, then doing a residency in pediatric neurology at the University of Washington, and employed his assistance. Because of the severe limitations of time and money, we spent the next several evenings telephoning the mothers on our lists, querying each mother concerning her delivery at Ft Lawton Hospital, and any illness suffered by herself or her baby since the delivery. Within two nights, a clear and compelling epidemiologic pattern emerged:

A large proportion of the infants had developed one or more suppurative illnesses (conjunctivitis, skin pustules, furuncles, or boils) soon after leaving the hospital, and a smaller number had developed mastitis or pneumonia during succeeding days. The conjunctivitis usually appeared within a day or two after leaving the hospital; the skin rash and pustules usually within the first week; and the infant and maternal mastitis during the second and third weeks following delivery. Virtually all breast abscesses in the mothers occurred in women who had breast fed their infants. Cultures of purulent lesions soon established the etiologic agent as a coagulase positive 
staphylococcus aureus, resistant to penicillin and other antibiotics. And it quickly became apparent that at Ft Lawton we were dealing with an epidemic of nursery-derived staphylococcal disease, with secondary maternal mastitis and 
breast abscesses. I subsequently worked with the obstetric and pediatric staff, taking nasal and throat cultures from the personnel, and consulting on clean-up measures needed to halt the epidemic, which are described in detail in the staphylococcal articles placed on this Website.

I soon became interested in ascertaining to what extent other Seattle hospitals were having similar staphylococcal problems. Hence I met with the Seattle Hospital Council, presented the Ft Lawton findings to them, and enlisted their support for extension of the telephone survey to include mothers and infants delivered in four private hospitals during the three previous months. For this larger survey I obtained the assistance of several public health nurses, and likewise proceeded with a standard epidemiologic form, telephoning each mother and ascertaining what illnesses had occurred. The findings of this larger survey demonstrated that staphylococcal disease among mothers and infants in Seattle was overwhelmingly a nursery-acquired disease and also showed the extensive ramifications of such nursery-derived epidemics, in that the most seriously ill infants and mothers were admitted to other hospital wards for treatment of their staphylococcal diseases – thus contaminating those hospitals with virulent staphylococci, and leading to further ramifications of the epidemic. ((See Appendix x “Staphylococcal Disease: an Obstetric, Pediatric and Community Problem”).
Our research findings on staphylococcal disease in Seattle that summer uncovered a foremost infectious disease problem, which had gone virtually unnoticed by local, state, and national health officials until then. This became fully evident when in late July I phoned Dr Langmuir at CDC, and bluntly asked him: “What is CDC doing about staphylococcal disease?” To which he replied, “Nothing. Why?” I then told him of the results of our initial investigations in Seattle – which indicated that staphylococcal disease was then the foremost infectious cause of death in Seattle. Langmuir, though very interested in new epidemiologic data and concepts, was still somewhat skeptical that such a large, not-previously-recognized epidemic existed, and 
soon dispatched Dr Elaine Updike, Senior Bacteriologist, and Dr E. Russell Alexander, EIS Officer to Seattle, to make an independent assessment of the staphylococcal epidemic I had reported. They soon learned enough of the Seattle situation and findings that they fully confirmed my estimates of the nature and approximate magnitude of the epidemic, and CDC soon added the control of staphylococcal disease and other hospital infections to its regular disease control activities, continued until the present time.

In September, handing off the polio immunization and other Divisional responsibilities to Dr Richard Handshin, and the ongoing staphylococcal investigations to Dr Donald Wysham, EIS officer, who had just been assigned to the Washington State Health Department, I departed with my family for Berkeley to study for my Master of Public Health degree. This move was taken upon the urging of Dr Lehman, who quite correctly understood that for a career in epidemiology I needed an Master of Public Health (MPH) union card; and the sooner I got it, the better for all concerned. 

University of California Academic Year

Altogether, it was a busy winter for me at the University of California in Berkeley: I was able to be there because of a modicum of support provided by 
Federal training funds channeled through the WA State Health Department. But the stipend was only $450 per month; and with a wife and three children to support, it was insufficient for our needs. Hence, it was fortunate that I had obtained my California Medical License – which enabled me to work almost every Saturday and Sunday in the out-patient clinics of Kaiser Hospital in Oakland. With these added earnings we managed to scrape by.

I had brought along the staphylococcal data we had accumulated that summer; and during the winter I managed to complete the write-up of the paper, “Staphylococcal Disease: An Obstetric, Pediatric, and Community Problem”, published in the American Journal of Public Health the following October, my first scientific publication. 

In 1955 I was 30 years old; and as I moved to the University of California, I made a conscious decision to “hit the ground running”; in contrast to the way I had commenced my pre-medical and medical studies at the University of Minnesota: For my studies there, I had not been well-prepared. While attending the small high school at Luck, Wisconsin, I was heavily burdened with dairy farm chores each morning and night; my father was hospitalized for 18 months; my older brothers were off to the war; and my younger brother, Otto, and I were mainly responsible for the farm work -- on a survival farm without electricity, running water, nor indoor toilet facilities.  Consequently I did very little studying at home, and not much in school -- where I loved playing football and basketball. And because my attendance at the University of Minnesota was entirely dependent on my earnings, it seemed I was always hard pressed: earning my room and board as Business Manager for the Student’s Cooperative; plus having many part-time jobs for tuition, books and living expenses. Somehow, I learned to study sufficiently well in pre-medicine that I got into medical school; and sufficiently well in medical school that I graduated in the upper half of my class; but I never felt satisfied that I had done as well as I should have been able to do.

But moving to Berkeley, I realized I was actually well-prepared and considerably experienced in epidemiology; and so I decided to give it my best 
shot: sitting toward the front, listening closely to what was said; interjecting a question if something discussed was not clear; and stating my objections whenever something not logical was said or proposed. This approach went very well -- with the professors becoming aware of my existence, my classmates electing me President, and Dean Charles Smith writing a glowing report to Sandy Lehman when I graduated.

During that fall semester when required to prepare a term paper, I chose as my title, “Malignant Cellular Evolution: An Analysis of the Causation of Cancer”; a concept that had occurred to me in medical school and about which I had often thought deeply. When I presented my paper to the class and others in May 1956, it was well received; though it needed additional research before publication. This I finally managed to do at the University of Washington in 1964-65; and the article appeared in the The Lancet, March 5, 1966. See www.ravenholt.com. 
Persistent thought on the many ramifications of increasing understanding of malignant cellular evolution, led to extensive reading on radiological health matters and to related research projects. In the spring semester, for my Epidemiology Project, I chose to do a considerable study of the causes of death among California chiropracters, seeking to measure whether they died 
excessively of leukemia – because of their promiscuous use of x-rays. For this study I had the help of Dr Lester Breslow and others of the California State Health Department, especially the Vital Statistics Division in Sacramento. Eight years later, when at the University of Washington, I published the study in California Medicine. See www.ravenholt.com.

Leaving Berkeley, upon completion of my MPH studies, we drove to the Midwest for a couple weeks of vacation with relatives in Minneapolis and in Luck, Wisconsin, before returning to Seattle.

Seattle Community Epidemiology

As Director, Division of Epidemiology and Communicable Disease Control of the Seattle-King County Health Department during the next five years, I engaged in the practice of epidemiology under ideal circumstances. Although Divisional staff usually numbered at most a half dozen, we became increasingly effective as we shed useless and cumbersome activities; and whenever a special problem became evident, for which we needed assistance, we obtained the loan of one or more Public Health Nurses from the Nursing Division, or employed one or more medical students to help with special studies. Many of our activities are documented on my Website, “Adventures in Epidemiology,” www.ravenholt.com. 

While assuming full responsibility for Departmental control of communicable diseases, including extensive studies on the occurrence and control of staphylococcal disease, Dr Lehman encouraged my active interests in the full range of public health problems. One problem capturing my particular interest during the 1950s was that of ionizing radiation exposures, sharpened by the massive nuclear testing by the Atomic Energy Agency in the Pacific Islands, and by my increasing awareness of the promiscuous use of diagnostic X-rays in the medical and dental fields.
Diagnostic Dose Radiation Hazards
While in Berkeley for my MPH, my 4 year old son, Mark, developed an obvious cavity of a first molar. Taking him to a dentist recommended by a colleague, I was dismayed when the dentist proposed doing a full mouth X-ray survey of his teeth (14 films, 60-300 roentgens). And when I declined the X-rays, he refused to repair the obvious cavity. We then left his care and waited with the caries repair until we returned to Seattle, where our usual dentist, Dr Frank Bowler, agreed with our avoidance of unnecessary X-rays for the children.

In Seattle, I continued my research on diagnostic X-ray practices and hazards, and prepared a thorough report for presentation to the Annual Meeting of the Western Branch of the APHA, at Long Beach, CA in May, 1957. (Appendix X). I also presented on this topic to senior medical and dental students at the University of Washington; to the North Pacific Pediatric Society at Harrison Hot Springs, B.C; and to the Washington State Dental Association at Spokane that September. Following my presentation to the Dental Association, a delegation of a dozen dentists visited Dr Sandy Lehman at the Health Department, requesting that he curb my speeches on diagnostic dose X-ray hazards. He listened to their complaints, but agreed with my views on this matter and made no move to curb my promulgations on X-ray hazards.
SEATTLE COMMUNITY EPIDEMIOLOGY

In the fall of 1957, a major epidemic of Asian Influenza afflicted the people of Seattle and the United States. My awareness of it began in late September, 
when the medical examiner, Dr Wilson, invited me to come and view the microscopic findings of heart muscle fibers shattered by the influenza. Very soon thereafter, in early October, epidemic influenza arrived on the University of Washington campus; where roughly half of the sorority members became bedridden after Rush Week. I visited several of the sororities and took throat washings, submitted to CDC for confirmation of the diagnosis. 
Analytic comparisons of Seattle-King County mortality for the last 4 months of 1957 with the mortality the previous year, showed an excess of 265 death during the last 4 months when the influenza epidemic was at its peak, as reported here. 
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