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Chapter Six 
“Good Tuberculosis Women”:  
Tuberculosis Nursing during the  
Interwar Period

After eight-year-old Martha A. Hauch’s mother died of pulmonary tuber-
culosis in 1904, Martha went to live with relatives in Virginia. Her father 
sent them money for her maintenance until his investments failed. To 

support herself as she became a young woman, Hauch tried teaching, working as 
a government clerk, and finally enrolled in the Army School of Nursing in Janu-
ary 1922 at the age of twenty-six. Like other nursing schools, the Army School 
of Nursing considered students an important source of labor. Instruction included 
coursework and hospital duty. Hauch trained at Walter Reed Hospital in Washing-
ton, DC, Fort McHenry in Baltimore, and an affiliated hospital in Philadelphia. 
At all three locations she cared for tuberculosis patients. In Philadelphia, she said 
that she worked “in the isolation ward in the obstetrical ward and cared for a very 
ill tubercular patient both before and after delivery.” Many of her other patients 
“were in the advanced stages of the disease; a number of them were so ill that 
very close contact was necessary to care for them properly, such as helping them 
move, handling sputum cups, which all came under the general nursing care of 
the patient.”1

In August 1923, Hauch spit up blood, or as she put it, had “a little color in my 
throat,” but after a normal X-ray she returned to hospital duty. Five months later 
she had another hemorrhage, but the Medical Department reported “no definite 
diagnosis being made,” so she continued to study and work. That August at Walter 
Reed Hospital, Hauch developed a cough and was finally diagnosed with tuber-
culosis and transferred to Fitzsimons for “chronic pulmonary tuberculosis, active, 
upper left lobe.”2 Because she had not yet completed her Army School of Nurs-
ing course, Fitzsimons put her on light duty status for the remaining three weeks 
required to complete her training. After graduation, she continued at Fitzsimons 
as a civilian patient/nurse until the end of 1924 when she became too ill to work.

Fitzsimons’ physicians then tried to give the young woman a pneumothorax but 
could not because the lung adhered to the chest wall. Her condition deteriorated 
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and from 6 April to 24 April she had twenty-three hemorrhages and was put on 
strict bedrest. As one of the fifty to sixty civilians treated at Fitzsimons every year, 
Hauch paid $1.50 per day for her care, but after eighteen months her resources 
were depleted. Not eligible for military benefits, Hauch and her relatives appealed 
to Congressman R. Walton Moore of Virginia for a private bill to pay her hospital 
costs. (Private bills are still used today to enable members of Congress to ad-
dress the special needs of individuals.) Twenty months later Congress approved a 
private bill to keep Hauch as a patient at Fitzsimons. A congressional committee 
report stated that “according to the testimony, it appears that Miss Hauch was 
thrown into such intimate contact with advanced cases of pulmonary tuberculosis 
in the performance of her duties that it may be reasonable from the medical stand-
point to assume that her present physical condition was probably caused by her 
occupation.”3 It is not known how long Hauch survived, but she struggled with 
the disease for several years, and by June 1928, her relatives were concerned that 
she would not live long enough to receive the congressionally mandated benefits.4

Hauch’s case is but one of many examples of the perils of tuberculosis nursing. 
Modern hospitals and the increasingly aggressive treatment of tuberculosis in the 
1920s, 1930s, and 1940s provided expanding job opportunities for nurses, but 
surgery and invasive procedures that drained wounds and chest cavities filled with 
purulent matter and tuberculosis bacteria also put them closer to sources of infec-
tion. The Army tuberculosis program was designed and directed by “good tuber-
culosis men,” but medical officers may have been less vulnerable to tuberculosis 
infection than other hospital staff because they only saw patients intermittently 
during periodic examinations or procedures. Other personnel—hospital orderlies 
and civilian employees—cared for patients daily, working in the wards, helping 
to feed and bathe patients. Nurses perhaps were most directly exposed to tubercu-
losis infection because they cared for the sickest patients for hours at a time, day 
after day, and assisted physicians in medical and surgical procedures that probed 
infectious material. 

Even though Congress recognized that Martha Hauch and other student nurses 
were contracting tuberculosis in the Army and authorized federal funds to com-
pensate them, many nurses, doctors, and orderlies would die of the tuberculosis 
they contracted from their patients before medical institutions and the professions 
universally adopted appropriate measures to prevent the spread of tuberculosis 
bacteria from the sick to the well. Tuberculosis specialists, in fact, debated key 
issues regarding the disease for decades: How was tuberculosis transmitted? Did 
tuberculosis infection without active disease give an individual a certain degree of 
immunity to the disease? And what protective measures, if any, should hospitals 
and medical personnel adopt in caring for tuberculosis patients? In a 1994 article 
on healthcare workers’ exposure to tuberculosis, Kent Sepkowitz stated that “a 
combination of genuine confusion, ignorance, and willful neglect conspired to 
keep the debate active and unsettled as late as the 1950s.”5 Sepkowitz suggest-
ed that the reasons for this inaction included hospitals’ fears about discouraging 
young women from tuberculosis nursing, of being sued for transmission of tuber-
culosis to healthy people, and of losing patient clientele. But the delay in military 
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and civilian hospitals’ adoption of uniform protective protocols was also due to 
five unresolved issues concerning tuberculosis transmission at the time, specifi-
cally: (1) the difficulty in identifying sources of infection due to the ubiquity of 
tuberculosis in the population and the long and varying latency periods between 
infection and active disease; (2) the prevailing view that tuberculosis bacteria 
resided only in effluvia from the patient, especially coughed up sputum, and were 
therefore not transmissible through the air like measles or influenza germs; (3) the 
persistent theory that tuberculosis infection conveyed some immunity against the 
disease and was therefore not undesirable or dangerous; (4) the fact that measures 
to protect against tuberculosis transmission such as isolation, protective clothing, 
hand washing, and decontamination, were cumbersome and costly in time and 
money; and (5) human reluctance or refusal to adopt new ideas. An examination 
of tuberculosis nursing in the Army during the 1920s, 1930s, and 1940s reveals 
that although the Army Medical Department and other hospitals practiced rigor-
ous aseptic and antiseptic protocols for surgery and infectious diseases such as 
diphtheria and scarlet fever, the same practices were not uniformly employed for 
tuberculosis patients and caregivers. 

The Army Nurse Corps

Hauch had joined the second generation of Army nurses. The military had long 
resisted hiring female nurses, and in the first ten years after Congress established 
the Army Nurse Corps (ANC) in 1901, only about 100 female nurses served in 
Army hospitals annually, some of them at Fort Bayard. As the nursing profession 
grew, however, so did the ANC.6 In the last half of the nineteenth century Flor-
ence Nightingale, advisor to the British Army, had led the effort to make nursing 
respectable and professional. In the United States middle-class women swelled 
the ranks of nursing because it was one of the few professions open to them that 
provided adequate income and useful work. Whereas in 1900 there were only 16 
nurses and 173 doctors per 100,000 people in United States, by 1920 nurses out-
numbered doctors 141 to 137 per 100,000 people.7 At first the majority of nurses 
in the country worked in private duty, caring for sick people in their homes, but 
hospitals increasingly employed registered nurses, so that by the 1940s, hospital 
nursing became dominant over home care. Historian Barbara Melosh explains 
that hospital work was attractive to nurses because it provided more steady living 
and working conditions than private duty, and hospital technology and surgery 
supported nurses’ interest in gaining professional expertise. The institutional set-
ting also protected nurses against the tyranny of any one patient or doctor and 
provided social support.8

For members of the ANC, there was the added attraction of the opportunities for 
domestic and overseas travel on military assignments. Army nursing came of age 
during World War I, when the ANC grew to 21,480, but when Congress cut the 
War Department budget after the Armistice, Army nursing strength dropped dra-
matically.9 During the interwar period the nursing staff, like the rest of the Medi-
cal Department, was “woefully short of personnel,” according to then-Surgeon 
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General Merritte Ireland.10 Only between 675 and 825 Reserve and Regular Army 
nurses were on active duty during any one year. As was the case at Fitzsimons, 
many Army hospitals had to employ civilian nurses to provide adequate care to 
patients. 

Surgeon General Ireland was a strong supporter of nursing. He appointed Julia 
Stimson (Figure 6-1), with whom he had worked in the American Expeditionary 
Forces, as superintendent of the ANC in 1919. Stimson, of Massachusetts, gradu-
ated from Vassar College in 1901. She originally wanted to be a physician, but 
after her family discouraged her from pursuing that path, she studied medical il-
lustration at Cornell and then entered the New York Hospital School of Nursing in 
1904. Working at Children’s Hospital in St. Louis, Stimson earned a master’s de-
gree from Washington University in 1917. When the United States entered the war, 
she joined the ANC as chief nurse of Base Hospital No. 21 out of St. Louis. By the 
end of the war she was chief nurse of the American Expeditionary Forces and re-
ceived the Distinguished Service Medal for her service. As ANC superintendent,  

Figure 6-1. Julia C. Stimson, chief nurse of the American Expeditionary Forces, marching in 
the victory parade with other members of the Army Nurse Corps, in Paris, 1918. 
Photograph courtesy of the National Library of Medicine, Image #B027286
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Stimson was also dean of the Army School of Nursing, which graduated its first 
class in 1921. In 1920, she became the first woman to achieve the rank of major. 
Marlette Condé, an alumna of the Army School of Nursing, said Stimson “was 
direct in manner, forceful in speech. In uniform, appropriately enough, hers was 
a ‘commanding’ presence. But she was an approachable person”11 (Figure 6-2). 
Stimson retired from the Army in 1937, and served as president of the Ameri-
can Nurses Association from 1938 to 1944. During World War II, however, she 
returned to service to recruit women to the ANC and advise federal agencies on 
nursing needs. The Army promoted her to colonel just weeks before she died in 

Figure 6-2. Julia C. Stimson as superintendent of the Army Nurse Corps, 1919–37. 
Photograph courtesy of the National Library of Medicine, Image #B08666.
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1948 at age 67 of complications following surgery. Stimson always maintained 
high standards for Army nursing, and required the Medical Department, un-
like many other hospitals, to hire only nurses who had graduated from certified 
schools of nursing.12 During a national tour of Army posts in March 1932, Stim-
son reported that she was “well pleased with the high-efficiency which the nurse 
corps is maintaining at Fitzsimons hospital.”13

Tuberculosis Nursing

Stimson knew that nursing care of surgical and bedrest tuberculosis patients 
was critical to recovery. Florence Nightingale, in fact, had believed that nursing 
was central to the healing process itself. “It is often thought that medicine is the 
curative process. It is no such thing,” Nightingale wrote. Medicine and surgery 
could only “remove obstructions; neither can cure; nature alone cures…. And 
what nursing has to do in either case, is to put the patient in the best condition for 
nature to act upon him.”14 Nursing tuberculosis did require specific training, and 
during the interwar period nursing journals had numerous columns on the disease, 
its treatment, and special patient needs.15 Army School of Nursing students re-
ceived only general instruction on tuberculosis, so the Army’s tuberculosis nurses 
were largely trained on the wards at Fitzsimons.16

Institutions like Fitzsimons were worlds unto themselves, and nurses were cen-
tral to those worlds. Most sanatorium stays began with a journey, first by train and 
wagon, and increasingly in the 1920s and 1930s by car, to the sanatorium. Many 
arriving patients had suffered a lung hemorrhage and were quite ill and frightened 
by their breakdown. This first period was often a blur, but those who have written 
about their experience always remembered the nurses who come in and out of 
vision, taking their temperature, adjusting their bedclothes, and cautioning them 
not to get out of bed or to exert themselves. Tuberculosis specialist and author L. 
Fred Ayvazian described tuberculosis hospitals and sanatoriums as “highly struc-
tured and stable societies populated by individually precarious lives.”17 In their 
isolation from society, patients occupied themselves in various ways. After being 
fed and bathed by hospital staff they would sit outdoors or on sun porches, per-
haps reading books and magazines, and writing letters, short stories, or newspaper 
articles. The Journal of the Outdoor Life, published by the civilian sanatorium 
at Lake Saranac, New York, provided a forum for some of this writing. By the 
1920s, the radio entertained and provided a connection with the outer world. Pho-
nographs were less desirable because one had to get out of bed to change the re-
cords. Other activities that could be done quietly in bed and required little exertion 
or assistance included stamp collecting, crafts, crossword puzzles, card games, 
knitting and sewing. A surprising number of tuberculosis patients—and nurses—
smoked cigarettes.18 Patients also spent their time following the disease course in 
other patients, tracking each others’ weight gain and loss, and various medical and 
surgical procedures. Patients celebrated each others’ bacteria-free sputum smears 
and successful lung collapses and mourned disastrous weight losses or lung hem-
orrhages. As Fred Ayvazian had noted, “Temperature fluctuations were watched 
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with Dow-Jones attention.…degrees of sputum positivity determined a castelike 
stratification with its own discriminatory practices.”19 By watching their room-
mates and ward mates, and the activities of hospital staff, patients could better 
gauge their own progress and treatment. 

In this world physicians determined a patient’s status and living conditions—
whether they were confined to bed, what they could eat, and where. But patients 
had much more interaction—daily if not hourly—with the nurses. Fitzsimons em-
ployed at least eighty nurses at any one time during the interwar years, and, like 
many civilian and military nurses of the day, they lived on the post (Figure 6-3). 
Army nurses in the military environment had to adhere to strict regulations for 
behavior, such as minding curfews and not dating enlisted men or patients, and 
had their own dining room and Red Cross recreation hall. Nurses worked twelve-
hour days, changing shifts at 7:00 a.m. and 7:00 p.m. They alternated night duty 
stints and were lucky to get one day off per month.20 The Army instructed nurses 
to greet each patient individually at the beginning of each day shift; to take a pa-
tient’s temperature, pulse, and respiration every four hours; feed those who could 
not feed themselves; provide the bedpan; bathe each patient; administer medica-
tions and treatments as ordered by the doctor; provide fresh drinking water; keep 
the bedside and patient’s belongings orderly and clean; and notify the head nurse 
of any change in physical or mental symptoms. This care involved close, intimate 

Figure 6-3. Interior view, solarium in nurses’ quarters, Fitzsimons General Hospital, n.d. 
Photograph courtesy of the National Library of Medicine, Image #A016129.
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contact with patients. Night nurses had similar duties, as well as preparing pa-
tients for bed and counting all opium and opium-derived medicines for the morn-
ing report.21 They also made bed checks at 10:00 p.m., 2:00 a.m., and 6:00 a.m., 
and reported any patients not in their beds to the ward surgeon. Helene Sorensen, 
a Fitzsimons nurse, later remembered that “During the day, the patients rested on 
the building porches as part of their heliotherapy…. At night, they donned their 
stocking caps prior to sleeping on the porches or exposure to the fresh air.”22 
Discipline remained a problem at Fitzsimons, however. Night nurses were respon-
sible for fifteen patients, and one remembered how some patients would stuff their 
stocking caps with straw and pull up their bedcovers over a bundle of blankets so 
they could fool the night nurse and go out on the town.23

Perhaps the most illustrious patient during the interwar period was president 
of the Philippine Senate, Manuel Quezon, who had become friends with Gen. 
Douglas MacArthur in the late 1920s, when the latter commanded the Army’s 
Philippine Department. When Quezon developed tuberculosis, then Army Chief 
of Staff MacArthur convinced him to take treatment at Fitzsimons, and Quezon 
arrived at the hospital in August 1930.24 Like other patients, the Philippine leader 
no doubt had to learn the Fitzsimons protocols. He ultimately died of tuberculosis 
in 1944 in the tuberculosis sanatorium at Saranac Lake, New York, from where he 
led the Philippine government-in-exile.

About the same time Quezon was there, Helene Belanger had her first assign-
ment in the ANC at Fitzsimons, from 1931 to 1934, and remembered that “we 
were responsible for tender loving care and nurturing of patients.”25 Nurses edu-
cated recently arrived patients on their new environment and regime—how to 
cover their mouths when coughing, spit into the sputum cup, and properly hold a 
thermometer in their mouths for five minutes. They also instructed them on how 
to relax in bed, how to avoid talking or laughing with too much animation, and 
how to totally relax in compliance with the rest cure. When tuberculosis special-
ist C. L. Minor spoke to nurses at the Army tuberculosis hospital in Oteen, North 
Carolina, he reminded them to treat patients as individual human beings and not 
as “cases.” He advised that “the mind must be treated as well as the body,” and 
that the nurse was crucial to that task. She must have “not only the confidence 
but the affection of the patient,” and should be alert to the patients’ worries, and 
encourage confidence in the doctor and obedience to his orders. “The doctor and 
nurse must be optimistic. Thus your radiating of optimism, cheerfulness…will 
make an optimist out of a pessimistic patient…. There is no such school of char-
acter building as tuberculosis bravely met by patient, doctor, and nurse.”26 

At the Army’s Barnes General Hospital at Vancouver Barracks, Washington, 
nurse Lieutenant (Lt.) Midge Hall worked on the ward with thirty very ill patients 
and told a revealing story from the 1941 Christmas season. After the nurses had 
decorated the ward for the holidays she said, “I was bathing the patient when 
suddenly in the midst of his bath he sat up in bed, and before I knew what was 
happening he was kissing me on the cheek. I jumped back startled and very angry. 
He said, ‘now now Lieut. you cannot get angry. Look at what you are standing 
under.’ I looked up and there was a piece of mistletoe tied to the light cord. He 
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said he had been waiting for days for some nurse to get under it. Well, I certainly 
could not be angry after that.”27

Not all nurses held a romantic view of their work at Fitzsimons. Army nurse 
Major (Maj.) Edith A. Aynes, who wrote a memoir of her Army experience, 
From Nightingale to Eagle, began her career at Fitzsimons in late 1932. Aynes 
said her job was “to give nursing care to patients, to ride herd on the military’s 
morning report and related records, to play policeman on the pass holders, to 
help check the property for the ward surgeon, and to assist the medical of-
ficers.”28 On her first day, Aynes swore to defend the Constitution and then re-
ceived six white uniforms, six nurse caps, and an Army cape. The next day she 
began work on ward C-4 for African American patients, most of them World 
War I veterans. Chief nurse Mary Sheehan presented the ward to Aynes as a 
benefit for the new nurse because it was segregated by race rather than rank and 
would therefore give her experience caring for both officers and enlisted pa-
tients as well as veterans.29 Aynes remembered that about twenty of the patients 
were in critical condition and could have died any moment. Another twenty 
patients were seriously ill, and “all a patient had to do to change from serious 
to the critical list was to have a sizable hemorrhage.” Every man, Aynes wrote, 
“knew his symptoms, how he should progress, and what treatment would indi-
cate which way he was headed… He measured his condition by the treatment he 
received: bedrest, and pneumothorax, repeated sputum tests or X-rays, narcotics 
for cough, or the appearance of blood.”30 

Aynes described the morning routine as an assembly line in which she was as-
sisted by one of the 140 male attendants hired locally to staff the hospital. “When 
I entered the 25 bed ward to give baths that morning,” she explained, “a white-
suited civil servant preceded me down the ward, took the clothes and pajamas 
off patient after patient, filled the deep basins with water, produced washcloths, 
towels, and soap, and even warmed the bottle of alcohol for the backrub.” As she 
bathed one patient he prepared the next one. “The man had been doing the same 
job for about 15 years and liked it. He was polite, quick, and willing, but he was 
one in a million.”31 Some orderlies were efficient and kind; others broke the rules. 
Aynes told of one corpsman who smoked marijuana on the wards, smuggling the 
cigarettes into the hospital in his gloves.32

Nurses also worked in the laboratories (Figure 6-4) and assisted in surgery, 
administering anesthesia and caring for patients before and after surgical proce-
dures. In 1936 Fitzsimons surgeons performed 775 operations on tuberculosis 
patients.33 “Collapse therapy, [was] very popular in those days,” said ANC nurse 
Helene Belanger; so were more invasive procedures.34 Rhoda Jahr arrived as a 
nurse at Fitzsimons in 1938 and reported that they “did thoracoplasties by the 
dozen! We did them by the ton!” Protective gloves were apparently used only in 
the operating room. Jahr remembered that “we would scrub our hands with this 
green soap, we dipped our fingers in iodine, and then in alcohol. Then we would 
put gloves on.”35 Another nurse explained, “[T]here were no disposable surgical 
gloves. After the surgeons used the gloves, the gloves would be washed and we 
would blow them up just like a balloon. That’s how we check for leaks.”36
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Figure 6-4. Nurse in laboratory, Fitzsimons General Hospital, n.d. 
Photograph courtesy of the National Library of Medicine, Image #A016094.

Working with sick people always had its risks (Figures 6-5 and 6-6), and doc-
tors and nurses caught a wide variety of illnesses. In 1935, for example, at least 
one-third of the Army’s more than 600 nurses were ill enough to be admitted 
to the hospital. Although only five of them had tuberculosis, these women re-
quired much longer hospitalizations than nurses with other maladies and were 
less likely to recover.37 Sick nurses could lose their jobs. Reta M. O’Brien served 
as a Reserve Nurse in the ANC during the war and again in 1921. That year ANC 
head Stimson evaluated O’Brien with the highest grade of numeral “I” for “work, 
conduct, and health good.” But in 1923 Stimson graded her at numeral II, “as her 
health record was poor,” and relieved her from duty “on account of having tuber-
culosis.”38 This was a problem not only for the individual nurse, but for the Medi-
cal Department. Years before, Florence Nightingale had understood this. “The 
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Figure 6-5. U.S. Army, Fitzsimons General Hospital, Denver, Colorado, interior view, Conva-
lescent Room, Surgical Ward. Note the nurse standing at the right next to patient with open 
chest wound from thoracic surgery, which could be a source of tuberculosis infection. 
Photograph courtesy of the National Library of Medicine, Image #A04992.

Figure 6-6. U.S. Army, Fitzsimons General Hospital, Denver, Colorado, general treatment 
room.  
Photograph courtesy of the National Library of Medicine, Image #A07853.
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loss of a well-trained nurse by preventable disease is a greater loss than is that of a 
good soldier from the same cause,” she wrote. “Money cannot replace either, but 
a good nurse is more difficult to find than a good soldier.”39 After having to con-
sider numerous private bills to help women like Martha Hauch, in 1930 Congress 
authorized formal disability retirement benefits for nurses with service-connected 
disabilities. From 1932 to 1936, ninety Army nurses retired on disability, eleven 
of them for tuberculosis. Other ailments included heart disease and digestive dis-
orders, but although the average age of nurses who retired on disability was 46 
years, that of nurses who retired with tuberculosis averaged only 29.4 years.40

Given the risks, some nurses were determined to avoid caring for tuberculo-
sis patients. As one civilian nurse observed, “getting capable nurses that are not 
afraid of tuberculosis is most difficult. So many feel perfectly safe in the general 
hospital or in private practice who would not consider work in a sanatorium be-
cause of the supposed danger of infection” (Figure 6-7). The sad thing, she noted, 
was that “[tuberculosis] patients feel this keenly.”41 In 1919, Stimson dismissed 
five reserve nurses for misconduct when they refused to work at the Army tuber-
culosis hospital at Oteen, North Carolina. Even after a warning from the com-
manding officer, Zilpha Bartlett, Marion Ruth Ross, Alberta M. McHale, Mable 
Marie Rotzien, and Edyth M. Scott “refused to go on duty, stating the reason for 
such insubordination was the fact that they did not desire duty at a tuberculosis 
hospital.”42 Frances Lafaye Locke, a reconstruction aide, took a more judicious 
approach. When assigned to Oteen she asked for a transfer because she “feared to 
stay in a T.B. hospital,” and after a month got her transfer.43 Fear of tuberculosis 
transmission also hurt nurse training. A 1937 study found that only twelve of fifty 
schools offered nursing students instruction in tuberculosis nursing. Esta H. Mc-
Nett, a nurse in Cleveland, Ohio, attributed this to “the fear of tuberculosis which 
now prevents administrators of schools of nursing from arranging affiliations for 
their students.”44

Like many tubercular physicians, however, some nurses who had the disease 
saw it as an asset to their work. A civilian nurse who contracted tuberculosis in her 
first year in nursing school became a patient in the tuberculosis sanatorium, but af-
ter five years returned to school to finish her degree. “It was a hard undertaking,” 
she wrote, because when she broke down again her friends and relatives advised 
her to give up nursing. “But I can’t give up the thing I love,” she explained, “I’m 
specializing in tuberculosis nursing because I understand the tuberculosis patients 
so well and I’m able to give them the encouragement that a nurse who has never 
been sick could not give.”45 For her, nursing had become a special calling.

Debate

By the late 1920s and early 1930s, some physicians began to notice higher rates 
of tuberculosis among nurses and nursing students than the general population 
and began to raise questions about tuberculosis transmission and hospital prac-
tices. This started a debate that continued without resolution for decades among 
military and civilian specialists regarding the nature of tuberculosis transmission 
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and to what degree individuals were susceptible or immune to active disease. Nor-
wegian physician Johannes Heimbeck published a series of articles in which he 
tracked the high rates of tuberculosis infection among nurses compared to other 
groups. He found that 12 percent of student nurses developed active tuberculosis 
while they were in nursing school.46 Others in the United States saw a similar 
trend. In 1928 Jessamine S. Whitney, statistician for the National Tuberculosis 
Association, pointed out that more than half of the nurses being supported by the 
American Nurses Association Relief Fund for invalid nurses had become disabled 
due to tuberculosis. She called for periodic physical examinations of nurses to 
monitor tuberculosis infection or the development of active disease and improved 
working and living conditions to help nurses resist the disease.47

Physician J. Arthur Myers at the University of Minnesota eagerly joined the 
debate, reinforcing Heimbeck’s studies with his own observations of high rates 
of tuberculosis among student nurses, which in 1930 he called “one of the great-
est problems in tuberculosis at the present time.”48 He waged a career-long cam-
paign to convince hospitals to employ stringent contagious disease protocols with 
all tuberculosis patients. Called the “most prolific and influential writer on the 
subject of tuberculosis of his time in this country,” Myers had earned a Ph.D. in 
anatomy at Cornell in 1914 but soon developed tuberculosis.49 After he recovered, 

Figure 6-7. U.S. Army, Fitzsimons General Hospital, Denver, Colorado, Rehabilitation Aide 
giving bedside instruction, n.d.  
Photograph courtesy of the National Library of Medicine, Image #A07798.
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he joined the faculty of the University of Minnesota medical school and in the 
course of his career wrote some 700 papers, many of them on tuberculosis, as 
well as editorials, books, and obituaries. He also edited the British medical journal 
Lancet from 1930 to 1968, and, having vanquished his own tuberculosis, died in 
1978 at the age of ninety. Concerned that the increased risks of developing active 
tuberculosis would discourage young women from tuberculosis nursing, Myers 
called for careful health surveillance of nursing school applicants and students to 
track any tuberculosis infections. He also advocated teaching nursing students to 
use “the same rigid technic [sic] as is employed in the prevention of such diseases 
as diphtheria and scarlet fever.”50 At the time such measures included isolating pa-
tients and requiring them to wear masks when receiving care, and masks, gowns, 
and gloves for medical personnel when caring for the patient. Myers published 
yearly on the issue in various medical journals, stressing the continued high rate 
of tuberculosis infection. In 1940, he wrote, “Hospitals and sanatoriums no longer 
have any excuse for permitting students of nursing to be exposed to tubercu-
losis…. Medical asepsis should be instituted and practiced continuously on the 
medical floors in every hospital and sanatorium.”51 But his words went unheeded. 

Perhaps the biggest problem was that because tuberculosis infection was so 
widespread in the United States until the middle of the twentieth century, and be-
cause the latency period between infection and active disease was so variable, it 
was almost impossible for investigators to identify or fully understand the source 
of tuberculosis infection. Another problem was that for many years physicians 
and scientists failed to understand that tuberculosis was transmitted through the 
air. This was partly due to a desire to lay to rest the old concept that bad air or “mi-
asmas” spread infectious diseases. In a 1928 article, Charles V. Chapin succinctly 
stated in his authoritative text, The Sources and Modes of Infection, that “Adher-
ents of the miasmatic theory of disease must necessarily look to the atmosphere as 
the bearer of the poison, [and].… the demonstration by the early bacteriologists of 
the extreme smallness of bacteria served to strengthen this view.” Subsequently, 
however, scientists learned that “the chief way in which living germs can get 
into the air is in the tiny droplets given off in loud talking, coughing, etc., and 
rarely did these float more than arm’s length.” “Thus,” Chapin concluded, “the 
laboratory men have taught us that, under ordinary conditions, and except for a 
few feet around the coughing patient, the air is a negligible factor in the spread of 
infection.”52 This explanation shows that in place of miasmatic theory, physicians 
and scientists adopted a more material, physical concept of disease transmission 
that discounted unseen infections in the air, and looked instead to water, milk, 
blood, sputum, urine, feces, and insects as means of transmission of disease germs 
to humans. “It has become a comparatively simple matter to control contagious 
disease,” wrote one Navy medical officer, “since it became known a few years 
ago that the infectious agent of communicable disease is not carried to any great 
distance through the air, and that the only danger of contracting these diseases is 
by coming in very close or actual contact with the patient or infected articles.”53 

Fear of sputum was one of the motivating forces behind the late-nineteenth-
century movement to isolate tuberculosis patients in sanatoriums, as specialists 
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began to distinguish between “open” cases in which patients had tuberculosis 
bacteria in their sputum, and “closed” cases in which they did not. (Scientists now 
believe that at least 15 percent of tuberculosis infection comes from sputum nega-
tive patients.54) Some writers argued that tuberculosis sanatoriums were safer than 
tuberculosis wards in general hospitals because all personnel and patients were 
specifically trained to take precautions against transmission, something not done 
in many hospitals.55 Believing that sputum was the primary means of tuberculosis 
transmission, a nurse wrote in 1920, “It is a popular belief that the tuberculosis 
person is a constant source of infection to his associates. This is not true…. Even 
an advanced case whose sputum is full of bacilli, need not be isolated from the 
family except to have a separate bed, if he is educated to take…precautions.” This 
meant he must cover his mouth when sneezing or coughing, spit into a receptacle, 
use separate dishes and utensils, and brush his teeth over the toilet. “The careless 
or ignorant patient with bacilli in the sputum,” she warned, “is a real menace to his 
associates.”56 In 1922 medical officers Maj. T. E. Scott and Captain (Capt.) R. S. 
Loving also discounted the view that tuberculosis could be airborne, writing “The 
usual mode of infection is believed to be through the intestinal tract, by mouth.”57 
Ernst S. Mariette, a tuberculosis specialist at the University of Minnesota School 
of Medicine and superintendent of a sanatorium, wrote in 1936 that in order to 
get tuberculosis “direct contact with the patient is unnecessary but contact with 
his sputum is.”58

In the 1930s, the journal Diseases of the Chest even scolded perpetrators of “tu-
berculosis phobia,” stating “tuberculosis is not a contagious disease in the sense 
that measles and scarlet fever are contagious diseases. It is a communicable dis-
ease and its incidence of communicability is in direct proportion to the lack of 
hygienic living.” Families could care for tubercular loved ones in their homes if 
the patient took the proper precautions. Children should be kept away from direct 
contact with the patient, although “It is perfectly safe for them to come into the 
room.”59 In the 1940s Robert Lovell developed active tuberculosis while in medi-
cal school at the University of Michigan, and after a stint in a sanatorium wrote 
a guidebook for tuberculosis patients. He prescribed proper behavior in the sick-
room. “You must always cover your mouth and nose with a wipe when anyone 
comes within 5 feet of you,” he explained, “for the protection of the people who 
are taking care of you. Your mouth and nose, therefore, should be covered with 
a wipe when a doctor is examining or treating you, and when the nurse is bath-
ing you or making the bed while you are in it.”60 Beyond the five-foot perimeter, 
however, he implied, the air was safe. 

The third factor mitigating the adoption of preventive measures was the distinc-
tion between primary and secondary infection and the persistence of the theory 
articulated by George Bushnell and others that people who had been infected 
with tuberculosis early in life and had not developed disease were in some way 
immunized—“tubercularized”—and would not develop active disease. In 1922, 
Army physicians noted that “practically everyone who dies after the age of fifteen 
of other diseases than tuberculosis, will show evidence of past tuberculosis infec-
tion.” This, they believed, indicated that these people carried “immune bodies 
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against the disease.”61 For example, in 1924, responding to concern about the 
spread of tuberculosis among Filipino soldiers (Scouts) in the U.S. Army, one 
medical officer reported, “There is absolutely no danger to other Scout soldiers 
from keeping even active cases in the barracks as the Scout troops are thoroughly 
immunized against infection from the outside and will break down only from le-
sions that they already have and as a matter of fact had before their original enlist-
ment.”62 Similarly, another medical officer wrote that he “thought it was doubtful 
if we should try for a bacillus-free world, but should rather work for subclinical 
natural vaccination,” thus “training the tissues to meet an inevitable invasion” 
of tuberculosis.63 Civilians shared this view. According to a civilian physician, 
“nearly all tuberculosis infection is acquired in childhood; that practically all ac-
tive tuberculosis in adults originates from this childhood infection, and that adults 
themselves are practically immune to infection.”64 This belief seemed to exoner-
ate medical institutions—and governments—from at least some blame for the 
spread of disease among nurses on tuberculosis wards, because many women had 
probably already been infected as children, rather than by their patients, and if 
they had not already been exposed, were therefore now “immune.” 

During the interwar period public health officials had developed a new tool to 
understand the level of tuberculosis transmission in the community at large. Tu-
berculin skin tests could detect tuberculosis infection before the disease advanced 
to the point of lung damage detectable by X-ray images or fluoroscopic examina-
tions. By 1927, as many as sixty-five different tuberculin tests were available, 
facilitating health surveillance of civilian and military populations alike.65 In the 
1930s, for example, scientists Esmond R. Long and Florence B. Seibert tested 
18,744 students at twenty colleges and found that positive tuberculin reaction 
rates ranged from 20 to 30 percent at colleges in the central states to 40 to 60 
percent on the East and West coasts.66 Hospitals that tested their nurses, nursing 
students, and other employees then faced the question of whether a positive tu-
berculin reaction made an individual more or less likely to develop active disease.

The other new tool to fight tuberculosis was a vaccine developed in 1921 known 
as Bacille Calmette-Guerin or BCG, which induced partial but not complete pro-
tection from tuberculosis. American medical scientists experimented with the vac-
cine with mixed results, and when in 1930, more than eighty-five babies of 249 
died in Germany after receiving oral BCG vaccine, enthusiasm for BCG further 
subsided.67 Many public health officials opposed BCG because it caused people to 
have positive tuberculin reactions and thus compromised the tuberculin test, a key 
tool in screening groups such as student nurses, other hospital staff, and military 
recruits for tuberculosis.68 Ultimately BCG was (and still is) used predominantly 
in areas of high rates of tuberculosis where partial protection was valuable and 
where surveillance with tuberculin was rare.69

At Fitzsimons medical officers William Pollock and James Hedges Forsee 
used tuberculin testing to join the debate on immunity and tuberculization. They 
followed 755 physicians, dentists, and nurses at Fitzsimons over ten years and 
in 1934 reported that only thirteen had developed tuberculosis. Staying firmly 
in the “tuberculized” school, they cited Bushnell and argued that “individuals 
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who present evidence of primary tuberculosis are classed as immunes, bearing 
in mind that their immunity is of a relative character.” They called the body’s 
response to tuberculosis “tuberculoallergy,” and argued that it developed during 
the primary infection, and “when maintained at an optimum level, serves as a 
protective quality throughout life.” Pollock and Forsee concluded that “officers 
and nurses may serve their tour of duty at Fitzsimons General Hospital without 
fear of contracting tuberculosis from exogenous [external] sources.”70 In an ar-
ticle the following year they acknowledged “the differences of views in regard 
to the character and quality of tuberculoallergy,” but reiterated their opinion 
that an initial infection had a protective quality. Some of the thirteen people 
at Fitzsimons who developed tuberculosis may have already had the disease 
before they came to Fitzsimons, they suggested, and therefore had not been 
infected by a patient or colleague.71 The key was to keep healthy and maintain 
a strong immune system so one did not break down. This approach put the onus 
on the individual to maintain a healthy lifestyle. As nurse Edith Aynes wrote, 
“Since Fitzsimons was primarily a hospital for tuberculosis patients, nurses 
were expected to eat all three meals so that they would not incapacitate them 
themselves for duty by getting sick!”72

Steps to protect nurses and nursing students included screening them to elimi-
nate tuberculin positive (or negative, depending on the hospital’s policy) women, 
X-raying them every three or six months to detect new infections, isolating pa-
tients, and practicing communicable disease technique. In 1935, Jessamine Whit-
ney called for not employing nurses with positive tuberculin tests.73 The chief of 
the Fitzsimons medical service, Lt. Col. George Aycock, noted in 1939, however, 
that when assigning nurses to the wards, “no differentiation is made at Fitzsimons 
General Hospital between positive and negative [tuberculin] reactors in select-
ing them for assignment to duty on tuberculosis wards.” He also said that “com-
municable disease technique is carried out by nurses on wards housing patients 
with open lesions” (those with tuberculosis bacterium in their sputum), but “such 
technique is relaxed on wards housing closed cases.”74 It is not clear just what 
“relaxed” meant.

 Other evidence that Fitzsimons’ physicians believed their staff was tubercular-
ized and therefore protected from tuberculosis transmission comes via the pig 
farm on the post. Robert L. Black, a medical supply officer at the hospital (1929–
30), told an interviewer that in addition to handling a number of administrative 
functions, he also managed the Hereford pig farm. “We had a big herd of pigs, 
and made lots of money off of them that went to the benefit of the hospital.” He 
explained that “basically, the pig farm was designed to serve the very useful pur-
pose of disposing of edible garbage without having to transport it to the dumps.” 
But, Black continued, “It was later determined by the Veterinary Department that 
the pigs had picked up a good amount of tuberculosis, so we could not continue to 
sell them commercially.”75 The pigs most likely contracted tuberculosis from the 
cattle on the reservation rather than from the food scraps, but Black’s statement 
suggests that hospital staff and patients continued to eat the pork, perhaps under 
the assumption that they had immunity.76
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Another factor in delaying the universal adoption of effective measures to pre-
vent the transmission of tuberculosis was that they were arduous and expensive. 
The most important and obvious precaution was to segregate tuberculosis patients 
from other hospital patients, which many hospitals did, despite the cost. Nursing 
administrators then began to calculate the time required to perform various nurs-
ing procedures in order to gauge the nurse staffing necessary to care for patients 
in isolation. One 1938 study found that while the average ambulant tuberculosis 
patient required only about one-half hour of care a day, a surgical tuberculosis pa-
tient confined to bed required 3.3 hours per day, and that “the hospitals included in 
this study were generally understaffed.” The authors produced a table of nursing 
hours required for patients with various degrees of disease severity and concluded 
that “good nursing in the care of tuberculosis patients implies, first, good practice, 
second a sufficient number of nurses and a sufficient amount of time to put that 
practice into effect.”77 This study also showed that the sicker and presumably 
more infectious patients received more prolonged and intensive nursing care. 

The next step hospitals could take to prevent tuberculosis transmission was to 
examine all incoming hospital patients with X-rays to identify and segregate those 
who had or might have tuberculosis. Specialists argued then as they do today that 
the unknown tuberculosis sufferer is more dangerous than the known one. But 
not all hospitals had the resources for such universal patient screening or even 
for basic anticontagion measures (Figure 6-8). Physicians at Bellevue Hospital in 
New York City stated in 1940 that “while it is most desirable to avoid tuberculous 
infection, we do not believe that this is entirely possible in large general hospitals 
at the present time.” Nurses wore gowns and washed their hands, but “as a rule, 
nurses do not wear gloves or face masks.”78 At Fitzsimons, nurse Helene Belanger 
remembered, “We didn’t wear gloves or masks but we did wash our hands a lot”; 
another nurse, Helene Sorensen, did “not ever remember wearing a mask, hav-
ing the patient wear a mask, or wearing gloves for procedures.”79 At the Army’s 
Barnes General Hospital at Vancouver Barracks, an inspection in January 1942 
revealed that the precautions were incomplete. “Wards 15 and 13 have been set 
aside for contagious diseases wards [including tuberculosis] and although being 
very difficult to invoke enforced rigid isolation in this type of hospital, there has 
been no spread of communicable disease at any time.”80

Such laxity had consequences. One physician reported in 1940 that twenty-
five student or graduate nurses had developed tuberculosis at twenty-one different 
hospitals so that even if hospitals used precautionary measures, “To put a nurse in 
her teens or early twenties, on a tuberculosis service, or in a sanatorium, particu-
larly one who is tuberculin-negative, is courting disaster.”81 A medical director at 
a civilian tuberculosis sanatorium wrote that because tuberculosis was a leading 
cause of death among nurses “it must be considered as an occupational disease 
as far as the nursing profession is concerned.”82 In 1942, the American Journal of 
Nursing sent a representative to eleven sanatoriums to study the wartime tubercu-
losis nursing shortage. The investigator, Dorothy Deming, observed that “prob-
ably the greatest variance exists in the practice of protective techniques during 
care.” Whereas one hospital required all personnel caring for patients with posi-
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tive sputum to wear protective gowns and masks, she found another institution 
where “masks and gowns are worn only when taking care of non-tuberculous pa-
tients!” Under such conditions, Deming wrote, “There is little wonder that nurses, 
especially those in the twenty-five to thirty-five age group, fear tuberculosis and 
are reluctant to nurse in tuberculosis hospitals.”83

They had good reason. Myers and his colleagues in Minneapolis employed 
some of the most stringent measures in their tuberculosis wards, where the staff 
used gowns and masks and washed their hands for two minutes. In 1947 Myers 
credited such procedures at Fairview Hospital with a reduction in the conversion 
of student nurses from negative to positive tuberculin tests from 100 percent in 
1932, to 33 percent in 1939, to their “ultimate goal” of zero nursing graduates 
becoming infected during their training in 1945.84 But few hospitals at the time 
took such precautions.

Wade Hampton Frost

The beginning of the end of the theory of tubercularization arrived in 1937 
with an article by Wade Hampton Frost, an epidemiologist with the Public Health 
Service, that transformed public health strategies toward tuberculosis and set the 
framework for the modern approach to infectious disease control. Medical his-
torian Barron Lerner has called the article “seminal.”85 Frost gained a lifelong 
interest in tuberculosis after he contracted the disease as a young man. He went 

Figure 6-8. Photograph of pneumothorax procedure showing nurse and physician without 
contagious disease protection, Waverly Hills Sanatorium, Kentucky, n.d.. 
Photograph courtesy of the University of Louisville, Special Collections, Louisville, Kentucky.
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to Asheville, North Carolina, for treatment, and once recovered, pursued a career 
in epidemiology. His biographer, Thomas Daniel, believes that “Frost’s greatest 
contributions to the understanding of a specific disease and to the field of epide-
miology came from his studies of tuberculosis.”86 Frost’s 1937 article reviewed 
the improvements in public health institutions and strategies and noted the de-
clining tuberculosis mortality and morbidity rates in the United States. He chal-
lenged, however, the theory that childhood infection with tuberculosis rendered 
a measure of immunity to adults and questioned “the extremely pessimistic view 
of tuberculosis control” that supported universal infection of tuberculosis—the 
tuberculization theory. In an article published after his death from cancer Frost 
stated his challenge to the tuberculization theory most succinctly: “To have passed 
through a period of high mortality risk confers not protection, but added hazard in 
later life.”87 He argued instead for more strenuous efforts to prevent transmission: 
“if, in successive periods of time, the number of infectious hosts is continuously 
reduced, the end-result of this diminishing ratio, if continued long enough, must 
be extermination of the tuberculosis bacillus.”88 In other words, as the national 
population shifted from a majority of infected persons to a majority free from 
tuberculosis infection, public health officials could one day control the disease. 

Frost also reasoned that “as the cases become fewer and fewer, preventive 
measures should be centered more and more upon the open cases.”89 He did not 
dismiss the role of immunity entirely; instead he argued that “one of the most 
important factors in the decline of tuberculosis has been progressively increas-
ing human resistance.” Therefore, the most powerful weapon against tuberculosis 
would be the “progressive improvement in the social order as a whole.” Frost 
envisioned a new public health approach to tuberculosis whereby officials would 
identify, isolate, and care for the sick in sanatoriums and then identify and isolate 
their infected contacts to stop the spread of disease. He also called for more vigor-
ous efforts to find and treat early cases of tuberculosis and special protection for 
groups most prone to the disease, which essentially meant improving the standard 
of living for the poor.90 In sum, he proposed to identify, isolate, and treat all cases 
of tuberculosis in the country. 

Other physicians began to adopt Frost’s approach. In 1942, Ruth Rice Puffer, 
a biostatistician at the Tennessee Department of Public Health, cited his 1937 ar-
ticle and used the term “index case” to describe the first individual in a family or 
community suspected of having tuberculosis, around whom public health officials 
could test, isolate, and treat all others.91 Arthur Myers described the transition: 
“The theory that it is dangerous to the future control of tuberculosis to prevent the 
young from becoming infected with tubercle bacilli has been replaced with the 
fact that the only safe procedure is to protect humanity everywhere, regardless of 
the age of individuals, against primary infection and reinfection with tubercle ba-
cilli.”92 The Army’s tuberculosis specialist during World War II, Esmond R. Long, 
also recognized the importance of Frost’s views in tuberculosis epidemiology. 
He explained that a “new understanding” of tuberculosis was “reflected in a radi-
cally changed approach to the public health attack on the disease. Two principal  
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procedures became recognized as the nucleus for tuberculosis control: case find-
ing and isolation of discovered cases.”93 Frost’s 1937 recommendations to reduce 
the tuberculosis exposure to the U.S. population would not reach the tipping point 
of consensus, however, until the late 1950s when tuberculosis had already yielded 
to heart disease and cancer as the leading causes of death in the United States. 

 Herein lies the fifth reason for the delay of the adoption of new control mea-
sures: People are often loathe to abandon long-held views and adopt new ideas. 
As Thomas Kuhn explains in The Structure of Scientific Revolutions, it requires 
the accumulation of a large body of evidence anomalous to a long-held scien-
tific theory to change the way people think. Medical literature into the 1940s 
and 1950s shows that the tuberculization theory and the focus on sputum as the 
source of contagion endured as the prevailing understanding.94 A nurse writing in 
1947 about the importance of protective practices noted, “This is a controversial 
subject, but until there is proof that aseptic technique is unnecessary, it seems 
worthwhile.”95

During World War II the Fitzsimons newspaper, Stethoscope, celebrated the 
hospital’s twenty-fifth anniversary with a special edition showing eight pages of 
photographs comparing the facilities and equipment of “yester-year” with the 
modern, 1943 versions, including a new dormitory, mess hall, and recreation cen-
ter for nurses.96 A Stethoscope article the next year, however, showed medical staff 
performing a pneumothorax procedure on a patient without a protective mask.97 
Not until well after the war would tuberculosis treatment protocols require the 
strict isolation of patients, negative air-pressure rooms, and the use of respirators 
by medical personnel. During the interwar period, then, hospital and sanatorium 
workers, as well as family and friends caring for tuberculosis patients, continued 
to develop the disease. And nurses, who cared for the sickest patients day in and 
day out, would continue to fall ill at higher than average rates. The tuberculosis 
men and women of the Army Medical Department and in civilian institutions 
across the country would continue to struggle to defeat this insidious disease. 
They would also have to weather a Great Depression and another world war.
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