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the Zenicr Class at the Univerzity of

botl of these nen had seen service in 2 nearby hospitel
which mainteins o large tuberculcsis wsrd, were tuber-
culin negative prior tec working at this hezpitasl, becaume
tuberculin rositive wrile working there and broke down

g & service (2g junicr interne) on the tuber-
culosis ward--all these facts presented a train of events
that sppreared to have some direct ccornnection, Of course

there 1s no scientific rasis for interpreting these

picural effusiocns mentiocned above vere tulberculcsis.
ihe fact rerairs, however, tha? my irterest wes stim=-
uleted *¢ the extent that! a survey ¢f the literzture
wes underteken in en s*tempt to determine how much of

azerd tuberculesis is te the uwedical stident, and If

—

a
sc, wha' the mcst effective mweans of conbatting the
tion might be.

situsa

The purposze cof tre




the results of this search of the llterature and to

welgh the matter pro and con--as to whether there is
a reel occupational hazard 1n this tusiness of teing
& medical student, and finally to give the consensus

of opinion s to the means of attzcking the situation.
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whio care for tuterculesisz petients cortrzcoting the
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dizesse has long lLeen recognizel, zs evidenced 1y the
fcllowd

for the

and whor: be hed nursed, exclalimed "I wes in such a cone-
Gition thet 311 ny friends, wio come to sce me, eXpress-
ed theilr fezr that erish with him and pledged ne
to protect myself telling wme that nost of those
who h&d nursed this dlsease had become its vietims,”

In the ssme article, Aristotle is quoted,
"Why, vhen one cowes near consumptives,.....does one

trzet thelr discase vwrile one does not contrect
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ing thre consumptive one breaths this perricicus
isesse because there is in this air scme-

thirg disecsze producing -=-Rether advenced ideas for

‘ 7 ~ = . a
Valsalva, the znatomist (3466-1723) aveoided
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consumption, orgogrdy his pupil (1602-1771, continue
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the pvroctice, wuveliding them In order to protect his
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studertsz 25 vell as for perscnsl reasons, Liennec,

looked upon in REurope &s cne attacking professicnal
workers with unusnal freguency--especially those whe
cared for 111 people--rhysicians and nurses, (2,4)

In 1818, Arsmtrong of England wrote:="Vhen young men
enter upon the study of medicine, they cccasionalily
breszk up their generzl strength by the intensity of
their application i: the dissecting rooms, in the

teinted zir of the lwospital, or in their own apart-

ments and may zctually tecome consuuptive from this

EARLY INVERSTIGATICNS LEADING TO
LCDEREN CASE FINDING TECHNIQUE

ite of this aprarent recogrition of &
professionegl hazard to the student of medlcine, very

;

little was done in the way of Iinvestigation as to the



severity of vhe proilem, cavse, or methold of contrcl
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until the decnle vith 2220, During that
K S ~ - e pn e 4 ~ N -
space of tipe *tle geeds ©f the rresent elaborate and
. .
ircrezsingly effsctive progren were sown,

Liyers of Lirrescta vho recogrnized the [ectl tliet there
vas need of more attention to vhe chest condlitions
wong students a2t “he University of kinnesota and
consequently esteblilished
Student Health Service in 1920. No speclal techniqus
wzs emplioyed for finding tuterculcsis--~other than
careful physical exemination. Out of this clinie,
however, grewv one of the most thorough programs of
case~finding in this country. {5’
Heimbeck in Oslo, Norway was one of the

earliest investigators in Iurope, building a progran

Tiich included the usze of skin teste

ing and rcenigencvgraphy., His study included only

nurses, but Scheel carried oul similsr studies, beginre
~ 7 A - 7R
ing 1n 19256, on medicel stucenis, (C,

siove menticned studies hed crested erough of & stir
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the attentlon of Ztudent liealtn TDirectors
in meny of the Universities which had student hezlth

programs,=-The Americsne Student Hezlih ssscclation had

ry
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the extent thet many ©of these zchools btegen to lool

treey in theldr recoards Yo deteryne vhat *he incidence

. O o Vet T
of tubrerculosis had UeEtlng

Stiedl of iHarv-rd was aueoted as saying in 1930,
"Tuberculosls might le ecaliled an industrisl Lhazard for
the medlezl praofezsicn., It 1s the most impertent
chronie disablling disezse, for the medieczl stnlent, *h

In 1222, however, Stledl {2) reported a survey

1921 &nd 1929 in vwhow the incidence of tuberculosis head

1620-1924, showed arn inciderce of 2.00 percent not
very well bezring out his esrlier stetement, He 2l:zo0
38id that he thought 1t "unlikely thet full light will
ever be shed on the problem of tuberculosis in medical
students ty the statistical methed,”

The most signilficant thing he noted was in relatiocon
to Trudeau Tubercuiosis' Janstorium where from 1922-1930,
of 143 nedical students and doctors admitted, 70 percent
of all patients entered in the same classification
indicating a lack of careful observation of the disease
even in professional men, (9) =

It was also noted at the same Sanatorium that

¥  See page 75



between 1914 and 1931 that 7.1 percent (239) of the

discharged cases were medlical students or physicians

and that in that period only 2% percent of the medical

people entered the sanatorium wiile the disease was

minimal whereas the lay admissions of minimal cases

were 21 percent=-evidence of poor diagnostic methods., {11)
Fitz (13) at Harvard also reported in 1231 four

years of observation as physician to the medical students

and found little tuberculosis. He says, howevzur,

"Tuberculosis has been an important cause of disabllity

on account of the length of time necessarily spent in

recovery and also because of the demoralizing effect

of a long illness on a young man's morals and ambitions,

.

recognize in its early

&

o

Tuberculosis has not been easy
stages....while it may be impossitle to prevent the

occurence of occasional cases of pulmonary tuberculosis,
deter:ined effort should te made to recognize it eariy,

ous fromn the point of view of

e

since the disease 15 ser
time necessary to cure it, and it mey develop unexpec-
tedly. To zaccompliish this, 1f for no other reason, a

well organized efficient studsni's health service 1s

2
]

an es:

%

ential part of tle egulipment of a modern medical
schosl.”
Soper &nd Wilson {18} &t Yale reported results

of case-finding prior to Pthe use of modern methods of
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vear period

brore dow,

J

ten were found on routine pnysical exam-
inatlion and history., Lwenly-ssven were nobt recognized
until they Ulroke “gvin Trom one to sixteen wonths
following treir physirsl check-up.

Herman (12, of Johns Hopkins University in 1931

reviewed soune data as to tuberculosis mortidity,

(as

ages 20-29 by use of statistics from the Framingham

experiment. There were 3% rejected among Vorld Var
draftees ages 15=30 because of *‘ubereculosis., The
Army and Navy had a mor:idity of 2.2 to 2.7 per 1000
for all ages. Vestern Reserve University ledieal
School over an 8 year period (1923-31) with an
average of 270 students per year had 11 cases in the

whole period,

The Un'lversity of lilchigan he reports as

having an incldence from 1217 to 1930 .33 lesions
per 1000 in law students, 2.12 in dental, 2,52 in engineer-
ing and 2.%21 in medicsl students vhile &t Johns Hopkins

These figures are very confusing and misleading

and solely besed on' finding tuberculosis by the older
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1521 v1ished Tuboreulosis Comulttes Ioregely

due to the ploneering vory wentliceihed alove and that

A\ 4 ~ - .
ments,=-it s ZC years since liyers se! up his student
Chest Clinic at the Tmiversity of Ilinnesota which

developed intc the exacting plan of case-=finding to
meat trouble more than halif-way--0of searching for it
constantly, of harrying znd tadgering tukrerculosils
instead of waiting pztiently, idly for the manifesta-

tions of advanced dlsesse to appear througl the devel-

cpment of signs and symptoms...other schools have
caugnt the vision lergely through the leadershig,
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example, and enthusisz. 1ike Myers until today

oy 4 30
Ol Lon

there are nearly 20C institutlons

the United States providing some degree of

(3

fods
e
o

ad

uberculosis case=finding among their students.” (14
A survey of the case-finding programs reported

-

the literature revesls thet much has been done in

t.n.
o]
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S - N Inpedx (LD 44t /) WOrKir g
last decade. Heimbeck (1%,16,17,) working at
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the Ulleval Hospital in JUslo, although already mentioned,
should be recorded as the first investigator to use
modern methods, He started his study in 1924 using
the von Pirquet test on nurses followed by chest x-rays
of the positive reactors, Up until 1339 he had obser-
ved some 62% nurses enter the trcining-period--which
included special tuberculosis services--positive reactors
to the skin test and of this group 27 contracted the
disease none of whom died., On the other hand, of 280
who were negative reactors on entering the training
there were 96 instances of disease and 10 deaths,
(15,16,17)

Heimbeck reported (29) a small group of medical
students-~183--0of whom 88 were tuberculin positive
on entering the hospital. Only one of these developed
tuberculosis while of 51 negative reactors on admission
6 developed the disease, Also a group of 44 who were
vaccinated with F.C.G. did not develop the disease,
His reports have always been quite startling as can
be seen from the above and that very fact stimulated
interest in the United States., It will be noted that
he observed great diflferences in the incidence of
injection in positive and negative reactors and also
advocated B.C.G, vaceination. These facts will be

considered mmore in detail later on,
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lieimbeck was grea
moriidity in the students vwho were tositive to the

von Tirguet test., *y 5 statistiecal cowmputation taking
intc consideration the period of exposure in the
tuberculiosis wards he found 'het group 1 comprised

- s

i students tuberculin-positive tefore exposure

(‘,\

of 2
shiowed an annual average morbidity of 1.47% while

group 2--comprised of Z(C7 students tnherculin-negative

before exposure showed =zn zanual average moruidity of

Both Heimbeck =rd 3Schicel were using the most
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(44
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niversity Soper and VWWilson (18) started

a program in 1930=31 when they made stereogrsms of the



chests of =2ll students, This proved a bit expensive
and in 1931-22 they instituted a tuberculin testing
system--fluoroscoping #11 positive reactors and follow-
ing vith roentgenogrems if it wes deemed necessary.
they also checked 200 cases with oth fluoroscope and
x-ray plates and decided to abandon the use of the
fluoroscope because of the fact they missed & few cases
by that method which were picked up by the x-ray plates,
They found among 828 undergradustes of average
age 18.5 years an incldence of 53.5% positive tubercu-
l1in reactions and 0.2% occurence of demonstrable lesions.
Among 64 law students and 52 medical students--average
age of 24 years they found an incidence of 57.8%
and 76.9% positive reactors respectively, with an
occurence ot lesiong of 1,5 and 2.8 percent in the two
groups. +nese were freshmen, In 119 upperclassmen
in the medical school they found 94.1% positive to
the Mantoux test,
A later report fror. S$oper and imberson (6) in
1939 states that among 427 students entering from
1930 to 1927 only 6 cases were diagnosed by x-ray as
having parenchymal lesions on adi:ission. Since 1933
the students have been x-rayed in their final year
also--and in that time 4 lesions have been found and

2 more students-broke down during their course--so that
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tuberculin testing followed bty cliesl x-rays was a

students on entrance and annual repeats of those who
were tuberculin-positive was initlated. IHe reports
60% positive as freshmen and 85% positive as seniors.
He btelieves there is an average annual incidence of
pulmonary *tuberculosis requiring treatment of about
four in & student body of SC0C, He concludes, "There
is o doubt tha! tubercuiosis 1s the most importent

1
1

orgonic medical nroblem in the medical school

Michigan (

found & constant rate of 2 cases of tuberculosls per

possibly explained because of a drop in general more-
bidity and mortality. The distribution as to Departe
ments shows the averace for the vhole school to be

the incidence
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of lesions found was 2,34 per 1000 yet in the graduate
school the incidence was 3.32 per 1000, They explain
thils increase 1n occurence entirely on basis of the
older age and higher percentsge of foreign students
whom they found to be espécially susceptible. Llhey
had not as yet (1936) instituted such a program as
that described at Harvard, although they used x-ray in
100% of the class in 1935-36 uncovering only only one
case which they say could not have been suspected on
the basls of foreign residence (x-rays were made of all
foreign students), colored race, history of contact

or suspicious of contact, or through physical
examination.

Herman (12) at Johns Hopkins University exper-
imented with tuberculin testing and x-ray 1929-1931 but
his results with 0.1 mg. doses of 0.T. were not satis-
factory and there was not complete coincidence of his
tuberculin findings with his x-ray findings giving
him results difficult to interpret btut at that time
(1932) he concluded that the evidence was insufficient
to prove that medical students suffered a higher
incidence of pulmonary tuberculosis than persons
of similar age and economlc stetus engeged in othev
occupationg, but that such datz as were aveilalle

'suggested that-the student of medicine might be subject



O
p —

Doctor Herman rcyported to Soper and [mberson (

ing cutspeken pulmoe or pleural tubterculosiz. Lie€
12l case ﬁetelgggz~ in & medical student wes 1: 19;5.

He stited that routiine x-reys &re *rzken of 231 metricu-

use of 1lhis screering test,

3 AY . e .
T. B, Steihm (20} at the TUniversity of Visccisin

rr s

FRR o~ s 4 -
Lie uh¢V%rS;tJ

~

cehovl zlone,  Some of his figures sre irteresting,
toveven, From 1919-1G33 an everage of 10 cases a year
were found in the University by clinical signs. 1In
1922 by use of tuterculin-testing znd x-ray a totel of
43 cases were found, an ircrease oi 430k over the 14
year average, OSeventeen students as compared with
a former yearly average of 4 were advised to withdraw
from schcool--an increase of429%-~rather vivid evidence

of the efficacy of the new case~{irding technique. In
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1623 he found the college freshmen wisth a 3C% positive
tuberculin, the medical freshmen es 44,7% resctors
while the seniors were 55% tubercilin positive,

In 1235 Stiehm (21} reported the results of an
intensive five-year progranm of case~{inding, but with-
ocut any specizl reference to the lMedical Schcol, He
in 1938 reported to Soper and imberson (6) that there
had been but one case of active tuberculcsis in a
Medical student since 1933 (this included 250 students
who had graduated in that time and 250 who took only
the first two years at Miéconsin) in spite of the
fact that those graduvating from tle Medical School
spend a three weeks period on tuberculosis wards
during tieir fourth year. In this service a rigid
isoletion technicgue 1is employed., Stiehm follows the
plen of tuberculin testing all new students--x-raying
the positive reactors--retesting the negaetive reactors
each rear--znd re-checkirg the positives by fluoroscopy
at 3 to 8 month intervels. He believes now that the
medical students at VWiscunsin have little opportunity
for infec*ion with tuberculosis and that this fact
probatly explains the small incidence of disease among
them,

At Columbia University--College of Fhysicilens

and Surgeons, Dr. Héck (22) reported his 8 years (1925-33)



1&

of experience as physicien in charge cf Student Health,

He says there have been dizgnosed only caszes in §

(=

years, tvo of which were inacti-e, Of the six active
cases no~e were found in *he first yesr, three esch in
the second end third years and two in the fourth vecr,
These were discovered by physical exam, two had pulmon-
ary hericrrhiages and two had fever, e stzted that x-rays
were mazde of the chest only when indicated!

or. Flood of Columbia reported to Soper and
fimberson (€) in 1928 that x-rays were then made of the
entering students and again late in the fourth yesar,

No tuberculir testing had been done--as yet. He steted
that the recognized tuberculcesis for 1% year period
1622-1937 was about 0.4 percent, and remarked that

the recognized tuberculecsis was much lower then at
other schcels,

Keller and Kampmeier (23) at Vandertilt University
reported ir. 1829 tha® they have carried on a case-~find-
ing progrem at the Medical School since 1929, Between
1629 ard 1937 they found 599 entering students to be
£0% positive to tubterculin, In the four years of
Ledical School this was hoosted to 70% which is not
as high as other schools have rerorted., They exrlain
this by the fzct thrat the number of tuberculosis patients

contacted is swalil, a ripgid isolation technique is



s

maintzired and undlagnosed ward cases are a rerity. an
interesting fzct noted by these investigators is the
occurence of 21 negative reactors in the fourth year
class who had previously been positive., They reported
a survey of Emorgy University College of Nedlcine, where
out of 120 adm’ssions 48,3/ were positive reactors,

Dr. Sarezh liorris reported ‘o $oper and Amberson
(6) that at the “omen's lMedical College of Pennsylvania
tlhey test the students on adnission with tuberculin
and every six months thereafter until they become positive,
Roentgenograns are made of all at least once a year
and those changing fromn negative to positive are
watched mniore closely. By the senior year all are
positive reactors., The progrem was instituted in 1932,
The highest number of positive reesctors on admission
was in 1923-24 when €é3% reacted while in 1937-28 only
32% were allergic to the skin test, showing a tendency
for decreasing numbers of early infeétions. In 1837
out of 107 students there were 17 healed and 7 frenk or
unstable lesions found all but one of which were seen
in 3rd and 4th year students.

Baker and Holoubek (24) at Louisiana State lMedical
School report in 1641 that in the past two years five
cases of tuberculosis were diagnosed cliinically,

therefore & case~finding survey was sterted to see



&

how i1t might compzre, In 1839-4C--T .0 .., tuterculin
testing was done followed by x rays of all positives
plus negative reactors also--85% of the school responded--

298 students. The freshmen showed = positive reccticn

]
0

thhe cases., The greatest increase wa

(92

in 685 o
between freshmen and sophomore years as the 2nd year men
were 90% reactors--94% for 3rd year and 987 for seniors.
In the light of these findings, these Investigators
speculated upon the advisability of discontinulng
the tuberculin tests because of the high percentage
of reactors and proceeding to x-ray all the students--
saving the expense of the tuberculin testing as well as
the tire necessary for administra‘ion and reading.
Eighteen percent of the non-resctor:z showed calcified
nodes by x-ray which seems to e a rather conmon
occurence--a state of tubercullin dnergy so-called.
Because of the great increzse of ;;Z;;;rs between tie
freshmen and sophomore years they questicned whetler
hospitai contact was the greatest faétor in producing
tuberculin allergy as the students at Louilsisna State
have no patlent contacts befcre the junior year.

Dr. Barnett at Stanford Unlversity Medical School
reported to Soper and imberson {(6) in 1938 a program
in effect since 1933 in which first year students are

tuberculin tested with x-rezys of all positive reactcrs



as well as most of those with negstive reactions.
Vhen the students enter the clinical years z. San
Francisco they are all glven chest x-rays and again at
the beginning of the 4th year. Of 420 students in the
junior and senicr years since 1333 only four active
cases of tuberculosis have been diagnosed with six
more having sugrestive x-rays findings. Of these latter
six,one has been confined to bed wi:ile the remeining
five have fully recovered. In 1938 a more thorough
tuberculin-testing progrem was started--that of
retesting the originally negative reactors through
trelr medical course.

At the New York University College of liedicine
Connor (&) reports the results tc date of a five-year

program started in 1937--a tabular svmmary follows:

TABLE I

Yesr-- 137-28 128-29 $35-40
No.-Pos,.=% . No.-Pos.=-% . No.-Pos.=%

Class '41  117- 86- 73.5 . 121-94- 76,9 . 125-1C5- 84

Class 142 . 122-61- 50 . 123- 67- 4.5

flmss 143 ) L 120- 7o 56,3

Dight cases in this group showed tuberculosils

in_filtreticn which has remained unchanged tlhrough

the period of observation.

Five cases of infiltration
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hcve stiown some progression.  Tiie progrem hies not been
in ferce long enough to draw ey very accurate conclusion-
there is an estimated czse recte of four per 1000 or
0.4 percent., & sumrery of the clinically diagnosed
cases 1932-1938 shcows no desths and 211 who hecene
sick have returned to school zand graduated,

£t the Universiiy of Nehraska College of Medicine
there hes teen a cese finding program with the use of
tuberculin testing and x-ray follew-up for several
vears. It was not until 1939, however, the® ihis

vork wss well orgenized under “he direction of the

Student liealih Service and accurazte records kert.

TABLE 2
School year-- i939-40 1840-41
"otal No. tested-- 285 311
. Class of 1940 53% --
percent . Class of 1941 21% 31%
rositive.
rercters, Class of 1942 32% 45%
+ Class of 1943 17% 227
: Class of 1944 36%

Le Mar (25) has compiled desta presented in Tatle 2.
In generel 1t can be seen that the percentages of
positive reactors run much the same as those reported

from other mid-lesnds schools. He states that there are
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as & rule several cases of tuberculosis disease found
each year, In the 1939-40 group one case of pleural
effusion appeared in a senior necessitating a years
lay-off from school. Two other seniors were found to
have fibrotic lesions which proved to be regressive,
One sophomore was found to have a les on requiring
Sanatorium care, and that student is now back in school
with a regressing lesion.

In the 1940-41 group one senior student developed
a pleural effusion requiring seven months treatment
of bed rest. The entering freshman class had a high
percentage of positive reactors as noted in the table.
Also in this class two students showed lesions demons-
trable by x-ray. One of these is still in school and
the lesion 1s regressing satisfactorily while the other
was a progressive lesion and the student is now 1in a
sanatorium, Neither of the two cases of pleural effusion
showed any parenchymal involvement after the absorption
of the fluid. BRoth were negative reactors turned
positive shortly tefore their illness,

4in interesting observation of Le Mar's is the
reversion of positive tuberculin tests back to a
negative reaction. The Mantoux tests are repeated
each year on all students vhether positive or negative

reactors previously and it has been interesting to note



that each year several previeusly positive reactors

Kawpmeir (23) at

[o %)

turn up negative, ¥eller an

H

Vanderbilt noted & similar iIncidence of reversion of the
tuberculin reaction, This 1s 2 phenomenon not much
mentioned in the lliterazinre znd it will te Interesting to
note the results of further studies.

Lt Creizhton University Dr. J. F. Gardiner (26)
reports the* & case-finding program of tuberculin-
testing and x-raying of liantoux positive students has
been“force for three or four years, Retesting of
originally negative students is done each year and
recheck x-rays are made of those who are positive
reactors, He states that the percentage of positive
reactors is s bit higher than those of other midwestern
schools because of the fact that many of the students
come from either coast where the rzte of infec-icn
is much uigher, As & rule, there are one or two cases
uncovered each-.year through this program,

One of *he most complete case-finding programs
in relavion to medical students and students of the
University in general has been carried on by Hedvall
(27) at Lund University in Sweden. The study was
instituted in 1930 with a very elaborate technique
being employed. They have otligatory examination

of all students not only at entrance to the university



but each year viile in attendence, These examinations

include history and phyrsical plus tuterculin test-

reection is obtsined the s*udents zre retested by

the lian*oux me'hod. When.tubercn;in reacticn changes
froii negative to positive an x-ray is 'aken every third
month during the first jyear and every six months during

o

the second year after the primery infection, This is
the first mass investiga*ion of the kind in Sweden
the practical result of which has proven so important
that mass investigations are at present being carriedon
in vari-us parts of Scandinavia not only on students
but also on different groups of workuen,

The principles under which the investigaticns
have been operating include attempts to diminish
the danger of contagion, to reduce the risk of tuber-
culosis infection and thus prevent the occurence of new
cases, to diagnose the cases that do occur as early as
possible and arrange for early and suitablle treatment.
The incidence of primary infecticn among medical
students was carefully studled in an attempt to dis-
cover what course or courses were more danserous than
others from the point of view of tuberculosis infection,

The results of this investigation led to important
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prophylactic measures which led "o lmportant discoveries

Up
ainerican T
had included

122

of
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6 student

Ye mentioned nrore Iin dete
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Tuberculo:
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vhich 72 cases viere found in mediczl students--more

4.
%

than 54% of

he total number of cases discovered in less

than one-fifth of the student population. These facts

are best 1llustrated by the following table of the

occurence by departments:
TAELE 3
Xo. of % of No. of % of % of
students wiiole Cases of T. B. total
group T. B, Lach Cases
Group £ T, R
liedicine 638 19.1 72 11.3 54,1
Nurses 424 13.0 23 .3 17.3
Totals for
hazard group 1071 22,1 95 5.9 71.4
Fhilosophy 12367 41,0 17 1.2 12.8
Law 488 14.6 9 1.8 £.8
Theologz 409 12.2 12 2.9 G.0
Total for
non-hazard
group 2264 67.9 38 17 28,6
Totals 3336 100 133 4.0 100
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Thus it is graphically seen *hat this s*udy definitely
emphasizes the importence of tuberculosls, as a rather
special hazard to the medical s*tudents &nd nurses
zs Hedvall puts 1t, "an enormously greater occurence
almost twice that of all other departuments together,"

Hedvell divided these 133 cases of "indisputanrly
‘active tuberculosis" into three groups--group 1
comprises 47 cases which were tuberculin negctive and
x-ray negative on entrance to the University. Group
2 was made up of 4> cases wnich were turerculin
positive and x-ray negative on admittance. 4And Group
3 comprises 42 students who were tuberculin positive
and zlso had x-ray evidence of tuberculosis in some
stage of development on entrznce “o the University.
Thus it 1s noted that iHedvall found little difference
in the spread of cases found in relatioh to the state
of tuberculin allergy on admittance.

The break-down of these groups of cases as
mentioned atove shows the following types of diagnoses:

Chart shown on next page,
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Zroup 1. Erythema nodosuM..eveeeeeerioneoes
n

Frimary lesion

Ple‘lris:}rooocboo-.oooool

hena nodosum # primsry
rhlyctena # primery

lesion

Tuberculosls of cervical or

ebdominal lymph nodes..
liliary tuberculosis...
Fulmonary tuberculosis,

L B

.

.

.

3

lesion

.

Group 2. Fulmonary ‘ulerculosis...ecececess
Tuberculosis of hilar lymph nodes.
Pleurisyeieecececenecssscacocasnnne

Croup 3. Pulmonary tubercilosis.eeevecesens
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Hedvall insists that the tuberculou$

were progressive and of importance even if
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they might

occasionally at first appear to be rather benign. He

Says,

"The significant role played by tuberculosis in

the lives of the students and protationary nurses

in Lund, however, is not fully understood until the

cases have been followed for a very long time, For

instance, one of the 3 cases of erythema nodosum has

already developed tuberculous

changes in the lungs,

3%
(6]

anothier billateral phthisis and tuberculouw8§ peritonitis

and died about 18 months after the appearance of the

erythema nodosum.

Five of *he 21 cases vith primary

lesions hewve sirce teen complicated with extiative

I

>
ps

S F
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rleurisy, end 4 others with pulmenary®tuberculesis, Of
the pleurisy cases {group 1, one subseguen*ly developed
turercuvlou8 reritonitis and encther secondery
perihilar infiltration. inother 2 of the pleurisy cases
have, since the collocation of the results of the
investigation, developed incipient pulmcnary tuberculosis.
The case of miliery tuberculosis died socn efter diagnosis,
Cf the cases of pulmonery tuberculosis one had died,
several have developed changes of such & nature
that pneumothorax hed to be induced (bilaterzl in
2 cases). One of the cases of tuberculosis of the
hilar nodes telonging to group 2 has since developed
perihilar irfiltration, one of the 4 cases with
exudative pleurisy developed pulmonary tuberculosis,
as a complication, and died. The cases of pulmonary
tuterculosis in groups 2 and 3 frequentsly showed pro-
gression, rendering pneunothorax treztment necessary,.
A greet many of them required sanatorium care,"

A very Interesting chart showing the present
condition of these students is presented telcow:

Chart shown on next page,
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It can be seen that 110 of the,tctel of 125 are
now fi! for work--eviderce of esrly diagnosis and
thian one-helf was conpletely asyrrptomatic subjectively
at time of dlagriosis,

In this country one c¢f the earliest?! rro-rams tc
be initiated and most thoroughly followed up was tihet
of the group of vorkers at the University of Pennsyl-
vania, Stimulated by the work of Heimbeck in Lorwvay
and the corments of Stiedl and Fitz at Hervard as well
as those of Myers at lMinnesctz and roused by the
apparent freguency of interruptions in the schooling
of medical students hecause of tuberculosls infection,
Hetherington, licPhedran, Landis, and Opie (28) began
tl,eir studies at the University of Fennsylvania in
1529.

The first report in the literzture by this
group appeared in 1921 with the resuits of their
first yeart's studies. ALmong 279 college students
of apes 1£-21 they found €9 positive reactors in the
freshmen yeasr &nd then an ircrease each year till senicrs
registered a 98% positive tuberculin test, X-ray
stidies of the college students revealed 11 (2.95)
cases of manifest or minimal apical tuberculosis

distributed quite evenly’ amcng the four classes, while



in *he nedical s*udents 21 c2s3 =5 were found (13,
with éistribulion *; vears of 4-12-13-Z& or percentage
figures of 4,1-11,6-14,7-21.2 which shows the

continuous increase. These workers concluded from

tnis = , = preliminary survey thet there was

g lack of conperative datea for the are grouping of the
medical students, but the high incidence of aplcal
lesions rather indicated tlhiat medical students were
peculiarly subject to tuberculosis,

The study was continued and again reported by
McPhedran (29) in 1933 when the earlier figures were
confirmed as far as tubercullin reactors by classes was
concerned. The cases of tuberculosis discovered in the
first year of the campaign had teen followed and by
proper treastment were kept under contrel. Thls peaper
was given Yefore a meeting of the Association of imerican
liedical “olleges and it was just then being realized
of wheat grezt value adequate records in rerard to
tuberculln reactiins and chest Xx-reys could be,
IlicFr.edren made the following étatement from his
experience at Pennsylvania:

"The majority of “hese students with tuberculcug
onsets show a lesion for at least six months befcre
they develop the acute symptonis and that 1s exactly

the point of special technique to pick upr the apical



lesions, I do not wish to.insist on that except that
it is5 so fmportant frow the roint of view of plcking

out the men vho ere likely to have rapid srreads and
sce if we can medify treir lives snd rrevent *ris

rapld spresd six montlis or four mornths btefore the man

is cocnsclous of it and the symptoms may come on with
what is apparentl; en =zcute urper respiratory condi-
tion ..... there, apgsir 1t &ll comes "ack to the

question of vhat lesions are radiogrephically signi-

a matter of irnvestication. There

[y
[9)]

ficant, and that

1wve lesions ahove the clavicle indicate

[y

is no doubt thsot t
inf:ctions--and where you have an infectiorn severe
enough ‘o implant in the lung, the protability of its
spreading and fsyvoring development of another infection
is 8t least to be considered.”

ikis group--Hetheringtcn, McPhedrar, Landis,
and Ople (30) reported further progress of their
investigators in 1925. From 1929-323, 521 students had
gradusted from the ledical School and aniong them 21

.

had developed cliniecsl tuberculosis either during or
after graduation, This wes an incidence of atout
four percent. llowever, when advanced latent apical lesions
wvere included the number was considerably increased.
New or progressive tuberculeosis lesicns vere demonstrated

d

in 7% percent of the students during treir medicel course;
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10 vercent showed small apicel infiltretions with
no chenge during the observetion period, 15-20% had
calcified foci In the lungs or tracheo-btronchial
lymph nodes. :Advznced infiltreti ns were discovered
as follows by classes:=1930--11.,5%, 1931-6,0%, 1932-~
5.3/4y 1923--8.3%; vhile in dental and law students such
lesions were found in 2.2 and 2.4 respectively.

as to the tuvberculin rezction, the incidence of
allergic individuals continued high and it was zlso
found that dentzl and law students at Pennsylvsnla were
glmost 1007 positive reacters by the end of their final
year of school. A summary of the results of tuterculin

testing of the medical students 1921-19-3 1s given on

the next parge,
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centecre of positive reesctors in the coastal states
among students of *his age grouping., 4s has heen

seern er.( vi'l be brought out acain, the stude.ls of the
liiddle Vest enter liedical School more nearly 30-50%
positive and graduate 60-80% positive,

These men found that in their earlier records
previous to the use of x-rays when symptoms vere consider-
ed sufficient warning tc detect tuberculoué processes
in the lungs, 22 percent of the cases were incirpient,

5 percent moderately for =dvanced and 13% for advanced
hen they were discovered. V'ith the use of their case
finding technique subsequent to 1929 an =acdditional

€0 percent of the csses were found in the inciplent stage-
the most easily trezted stage.

Dr. Lees of the Pennsylvania grcup reported to
Soper and himberszon (£) in 1938 that the continuesnce
of‘the program had presented the following results
between 1935 and 1938,

Tatle on next page,
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TARLE 7
Year Total Students Cases Disgncsed
1925-6 514 20
1936-7 418 19
1937-¢8 279 14

... He stated
that 12 of the cases found in 1937-8 were in the senior

class, what he believed to be evidence of results of
the intensive program carried on at that school.

In March 1940 Hetherington and Israel (31)
published more or less of a summary of the work at
Pennsylvania and also a study of a group of 400
students who had been observed for six to eight years
after graduation, These were members of the classes
of 1920-31-32 where thorough examinations were
carried out each year, Of this group 98% responded as
to course and occurence of tuberculosis since gradua-
ticn,

Seventy-~one of this group of 400 showed some sort
of tuberculous infiltration during their school
course, 24 of these or 6% were of the clinically
progressive type. These workers divided the lesions
found into severzl grades as to extent and actiivity,
Grade I included small infiltrations--spots or str=nds

at the extreme zpex and for these no treatment was
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advised yel none developed clinical *tuberculosis
showing these lesions to be of slight significance,

Grade II lesions were more extensive with sliignt

cle~-grouped or flocculent

te

the eclav
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spots. For tris typed leslion a restriction of
activities was advised with increase in hours of rest
and frecuent x-ray examinations to detect evidence

of spread of disease, Grade III lesions were uore
advznced i1 type with infiltraticons extending below the

-

clavicle froi. suprations extending below the clavicle
foci. lore merked restrictions of activities were
advised for this group. 4&ny of a Grade II or III who
showed questionable shysical si ns were advised to

take sanatorium treatment. Those with clinically diag-
nosed tuberculosis, actlve, quiescent, or arrested were
rrouped together, Thus at graduztion these 400 students
were grouped as shiown below and from these we find

15 developing clinical tuberculosis requiring collapse

therapy or sanatorium care withi~n one to six years,

Tahle on next page,

D
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Thus 1t is seen theol the development ¢f clinieal

schiool., ith the 2 who developed cliniecazl disease in
school there were 17 sltogetiier vwith clinical disease
at some time :Juring the period tihe study covered or a
percentage ¢f 4,5, which is somevha! higher than then
the ircidence in the general populetion for theat
age group. It is cqulite evident that impairment of
hezlth sufficlent td arouse suspicion of tuberculosis
was arparently not noted even by physicians w' ile lesions
vere minimal,

Surtuarizing, this group found that--"Tuberculous$
infiltra*iong mostly asymptomatic, were found in
alimost 185 of students of classes 1930-21-32, Studies

r

at the University of llinnesota and at the University of

Copenhagen zlso show high incidence of Infiltration
in medical students., Llthough reported to be consider-

ably lower ir. other aAmerican schools, the incidence 1s
sufficiently high to result in the zrenersl realization
thal pulmonery tuberculosis is &z special hazard to
medical student, Psredoxically the dezth rate from

i
ukerculosis among physiclians is low and knowledge of

-+

1N

—+

s fact ltias influenrced sone observers to question the

}_J'

seriousness of the tuberculosis probrlem in medical students,"



"he Tret that the wmortallty anor physiciens
centinues ‘o e low Is zrtrintted fo on excellent

response to treatment dvue to the superior facilities

availatle to ph; sicians for treatument and *‘he willing-

ness with vLici the mediczl stuvdents &nd plisicians took

adequate trestment ”“ﬁk@n symptonms vere siight or

The real pioneer in the field in tliis country
is J. 4rther liyers of the University of lMinnesota who
has been an indefatigalle worker in relation to the
degree of nazard of tuberculous§ infection that medical
students and nurses undergc in pursuing treir chosen
professions. He has also been one of the most ardent
supporters of & thorough rrogram for case-finding,
prevention and treatment in order to reduce tihis
hazard.,

Myers (5) stetes that in his Chest Clinic at
Minnesota viiich wes started in 1920 {see a ove) they
were laboring under the delusion that &1l *uberculcus
disease gave signs that could te elicited by physical
examinatiorn. and it took several years it1o live this
down, Alsc x-rey was at? first used only as an adjunct
but graduzlly Yecame the guiding factor. Tinally in

b

erculin testing program--

+

1928 they instituted a ‘u?
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re-teztii g every =ix monthc of those with nepstive

In 1932 lMvers {4) showed _rcz* &larn at the
evident high incidence of tuberculcwas8 Infection in
medicsl students and nurses. He wrote, "Just now there
azre few phases of tuberculosis work demanding greater
attention and reacuiring nore immediate action than
having tc do with tubercuiosls in students of nursing
and nedicine," He mentiocned s doctor fron vhose
graduating class of 20 years ago 25% were ill or dead
of *uberculosis, enother class 17% &nd of 21 class-
mates of a nurse graduated o years before that date
7 were 111 with the disease,

lle states tha! mortality tableé do ot give
a true picture of the tuterculosls infecticn rate in

ns. lle says, "lortelity 1is & poor basis for

(@]
e
O]

physi

<+

to the race of any slowly

Q3
P

[N

estim ng the significsrce

isecse like tulerculosis. Therefore

jo
F le

progressive
we telieve that the death-certilicste gives us very

lit1le i formeticon concerning the problem of tuterculosis
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Totals 445 1460 5.6 1C4 41,0 3C% £7.8
Tercert of non-resctoers Vvecomning reacclors--£C.2
Tevle 9 shows thzt *the averege incildernce of positive
rescters on entrarnce to the ilediceal School at Winresota

hes been about 35 percent while the averare at the end
of the course for the four yeers included in the study
weg 67.8 percent, sné 50.2 percent of those vho rescted
negatively to tuberculin on entrance to the medilcal

school became rositive before gradustion. The greniest

Jump in tubercuioms infecticn vwes noted during the

serior yesr when ihe students Lied more contset vith
tuberculosis petients., Of the 449 students in this
group, 160 (29.6%) reescted to the Eest on trence,
(22.2%) vreceme reesctors wi.ile in school, and 144
(22.2%) were non-reactors on graduati.-n.
ihis group has heen followed as closely as

possible since graduation. Of the 449 graduates 269

-

re

o~

lheve been hezrd from., Of these 102

were from physicians



3 ~ v T it ~ vy ~ ] FUNE -3
interrs, 1% (P27, beceme reactors folloving trhelr

internships and 2C (20,8%) =re =il non-resctors,

s

e

on i+t

e
e

vith the Astco e ilicred su’secuent to graduvs
known tha* 250 or 78,2 percent of the 447 students
have becore positive reactors.

A control group of students from the College of
Education were cltserved--coming from the ssme generzl
environment as those of the medicel school although
in general & year or two younger and heving no tuberm.
culosis contacts involved in their work. On entrance
to the college 24.8 percent of tlie students reacted
positively while on graduation 28,9 percent were
tuberculin~-allergic, Thus only slightly more than
one percent of the non-reactcrs became infected last

year., According to these results and those of Stewart

(32) the infection rate of the community studied 1s about

one percent, also,
Aawmong the 160 students who had primary complexes

100l of medicine itwo developed

"

on entrznce ‘o the sc

t

cliniceal tuberculosis prior to graduation and three
developed the disease after graduatlion a total of

.1 percent,
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Lospitals increcses lhe moriidity of clinicsl Tubercu-
losis in Ister life, there :ziould "e an Incressed rortul-
Ity fron tulerculonzsis cuong nurses and plhiysiclans, Quo-
ting Vhitney's stotistics, he stows thet d=oih rates

from tuberculosis awong thysiclans are among the

iowest compured witlh those of otlhier occupctional

groups., He says, "In srite of the theoretical possibil-
ust

accept the Tact that the group mest

[&X
t
’. Je

L e one nm

[
-

3

expcesed to tuberculosis in «dult life, namely the

-

e

nysicians es not have any nore faetal tuberculos 3}
nysiclans, does not hav ny fetal tubterculosis than
othiers of ¢ same soc ~gconor’c elass, ‘Vhatever
1l f th ial Ot 1 hat
ali

mey be the reason for the high mortzlity zmong somne

or

(%]

of the social-economic groups, occupational contac
in «dult life with tuberculosis patients is certainly
not a factor,"

Dr. Hzrold Z. Diéhl (40; of the University of
I'lrnesots presented very Interesiing comment in
discussion of these stotements made

"Dr, Brahdy's paper is 1o we hoth reassuring and
disturbting. It is reassuring to krow that as dean of
a medicel school I need not feel responsitie for sny
undue mortality from tuterculosis ameong young men and
woren who bhecome infected with tuberculosis while they

are students of medicine or nursing. 4t the same time,
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illustrated in Tchle 10 arov
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testing in rurses of severzl different sci.cols of nurs-
ing, some requiring a tour of duty on tuberculosis wards
#nd sone not. (1)

(Tarle 10 is fournd on the fellowing page)

Toynton (4%) found 2% the University of linnesota

a
[

so, « tulecrculosis infeciion rete 100 times greuwter

the student nursez on general hospltel service than

[N
3

in students of tie Uollege of Zéucsti.n, and 500 tinies
greater in student nurses on special tuberculosis

er definitely roint

—~
’, te
—
:‘

service, These statistics rat
to the general hospitel wards &s & potent scurce

of Infection for students and to the tuterculcsis wards
as a particularly virulent source.

Riggins (50) in studving several New York
hospitals decided thal there weés no greater incidence
of infection-~develcpment of tuberculin-zgllergy--
follcwing service on a ituherculosis ward than in the
general werds, lis studies of hospital perso: nel
especially nurses srowed that about ©Y percerit were
positive cn entrance and *that 85-92 percent of tlcse
who where negat*ive become vositive, Protahly the
studies of lyers and Toynton give & clearer picture

of the effeci of services in voericus vurds beczuse of the

spaller number of dositive resctors on entrance, Riggins

Py
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contrested vith noneclinte: 1 yesra, crpjroximetel; elght
te orney bas [olloved much *ie fome patlerr Jdurl.g the
rest Tive years,”

ol Lund, Jweden, extenzlte vorih g Ledn Qone

cr, atternt o Jaterviire tre :curce of the eXcessive

ERN ) 42 P . AT P R I . T SR B Loy
infection evidenced o the si:idles of Telwnll \NCi /e
T P 4 S, B 41 P R o~ 72 . . 42 i .4
it wes found theti ithe students Jlve r'&CE.LCE.Jl} e

srue &s other students at ‘e university--sdme clubs,
mesls, living quarters, =nd 2’out the same numbsr are
tubcrculln  negative on entrauce, luch of the

increase of infection wes noted at that school prior

to any sort of hospital work. The course in genersl
pathology wos suspected anc irvestigzted by use of
tuberculin testing bvefore and after tle course. The
results seened Lo indlcate thial auite & number of studenis

became positive following this cours:. 4An exhaustive

tive source revealed tubercle

W
[¢]

search for the inf
Lacllll In rooms 24 hours ufler cutopsles 1na spite
£ rreceuticns., They even decided to cut down the
nunter cf avtepsies on fuberculcwd patients., TLi
has been in force for zhecut tvo years and @ppears tc

have given resuliz in that tulercenlin negotive students
are remelning so through tie patinology course,
Tedvall a2lso noted the wsarked incresse cf

mortidity with the entrz:ce of students intc the
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vit

avoidan

alle student Yhat really is

.

ce of infe tion,"

CONTHOL OF IXFECTION
vers (4) wrote in 1922 in regard tc ilhe
necessity for szome retionsl sort ol o« vrogram oOf
att-ck on the provlem of tuterculosis In medicsal

studentgs -

"Our observat!

ons on students of nursing c¢nd

redicine during the rast 12 years have convinced us
that it 15 a reflection uron tie yprofessional schools
to nave students report with such syuptons as pulmonary
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Error- page 6-- paragraph should read:-

The most significant thing he noted was in relation
to Trudeau Tuberculosis Sanatorium where from 1922 to 1930,
of 143 medical students and doctors admitted, 70 per cent
were moderately or far advanced cases, while for the
same period 79 per cent of all patients entered in the
same classification indicating a lack of careful observ-

ation of the disease even in the professional men. (9)
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