A STUDY OF THE INCIDENCE OF TUBERCULOSIS IN
STATE INSTITUTIONS TN MINNESOTA

H. A. Burns, M. D.
Superintendent, Minnesota State Sanatorium

The following report contains the results of the investigation of tuberculosis
among inmates and employes of institutions under the charge of the Minnesoia
State Board of Conirol. For purposes of convenience the institutions have been
grouped according to inmates as follows:

A. Insane Hospitals and Asylums (Table V).

B. Fecble-minded and Epilepties {Takle V1.

C. Pensl Institutions (Table V1)

D. Schools and Orphanages {Table VII).

The work was carried on by the staff of the Minnesota State Sanatoriom. Mantoux
testing was started September 1, 1934, One member of the staff, detailed to this
work, remained constantly in the field, giving the test and reading the resetions.
0. T, 1 /000 was used. Following this the positive reactors were Xrayed. Paper
films were decided upon, with arrangements that in ease of neeessity or doubt second
ceJtuloid films might be supplied upon request. The X-ray work was cartied on in
the institutions by approved technicians. All plates were sent to the State Sana-
torium for reading and recording. The clerical work entailed was all carried on by
the Sanatorium staff.

The Minnesots State Board of Contral, regponsible far the eare of state wards,
interested itself in a survey to determine the incidenee of tubersulosis infection
and dizense as a preliminary step in the development of a logical control program.
The investigation of tuberculosis, hoth infeetion and disense, was carried out for
the purpogse of identifying those infected at the present time and those showing
definite evidence of parenchyrnal disesse, as well as those who show the presence
of tubercle baeili in their sputum, It wes therefore hoped that this survey would
furnish infermation upon which the Board of Contrel might build its future tuber-
culosis control program in Minnesots.

Insane, Feeble-minded and Eplileptics
From the study of tuberculosis deaths in state institutions during the six-year

period prior to the survey, information was obtained relative to the introduction

of tuberculosis into the institutions as well ap its spread among the inmates. Five
hundred and twenty-sight deaths oceurred among the psatients in eight institutions
caring for the insane, feeble-minded and epileptics during the peried from January 1,
1929, to December 31, 1934, as follows:

TABLE &
Total Deaths in
N Tnstitutions Par Cent Th.
Patient of Deatha Cages
Year Pepulation General Th. Du¢ to Th. Diagaosed
724 a7 13.30 103
T80 1078 02
633 74 10.83 101
714 86 2.4 120
745 a4 12,67 176
883 45 1075 219

Because of the necessary associatioh in institutionel life, exposure from umn-
known and unisolsted positive sputurm ceses must be greater then would oceur from

4

gneh cases in the sverage community. These state wards are closely associated
with 15,004 inmates and 2,400 employes. Visitingon the part of friends and relatives,
as well as parole eases leaving the institution for home, increases the numliler of
individuals exposed through contact beyond those associated with the case in the
institution. ! -

If the institution is a reservoir of infection, the many thousands of visitors
agsociating with unknown inmate ceses each year add only to the necessity of pro-
iective measutes being earried out. It would appear from the incidence of tuber-
culosis, as well as from the deaths from this disense ip state instit}xtions, that these
dependents form one of the recerveirs of infection in the state which shu}ald }uz_e eor-
rected as a part of the State’s program of tuberculosis eradication among its citizens.

{Bee graph.}
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Hoppital Hospital

To determaine & possible relationship hetween the teported deaths aod the
existing cases, these deaths during the past six years were studied. [Table 11.)
Five hundred and thirty-eight deaths were tabulated acrording to their employment
jn the institution. Four hundred and sixty-one did ne work; fourteen did oceu-
pational Ltherapy; seven worked in the laundry; forty-three were accupied in ward
work; one did tailering; six worked on the farm, one in the kitchen, three in the
dining room and one in the bakery.

“The total duration of knewn tuberculosis illness nreurring among inmates of
different age groups and at variable periods of time following commitment supgested
the cause for the incressed infection rate as well as ense rate among this group.
Thirty-three per cent of the deaths nreurred one year ar kess [ollowing the admission
of the individuels concerned. Thirty-six per cent of those who died within this
period were forty-five years of age or over. It would appear that tuberculosis is
frequently brought into the institution through new commitments.

Fifty-one per cent of tbe deaths among immates who were bwenty-five yoars of
sge or over were commmitted five years or more before clinical bubereulosis first became
manifest. This group represents chranic unrecognized rases hringing the discase
with them from the outside, and new cases developing as u reault of contact with
the unknown cases in the institution.

The study of death reports would point to the facl that profection of the patient
bedy in the future can be accomplished to & large extent by diagnosing the cases
before or immediately following commitment, and providing the necessary isolation
quarters for clinical cages where their association with the uninfected ean be pre-

vented,
It iz upparent that the problem develops from two main roots: the intraduction
rases through exposure

of gases through commitments and the development of new
in the jnstitution. The protection of the institution agaimst the tuberculosis pa-

. tient’s admission can be easily accomplished through the Mantoux testing of 2ll
admissions uod X-raving of all positive reactors, including both patient jnmates
and employes. Proteciion against the cases develaping after admission requires a
medical service whose major duly it is to diagnose such cuses threughout the period
of the individual’s residence. This entails a very complicated administrative sei-up
which might he simpbfied by considering tuberculosia in this group as the major
problem. This would require a separate administrative set-up.

_ Tuberculosis inmstes should be segregated from those who show no evidence
of tuberculosis cther than the positive skin reaction. This group iz again divided
into twe groups: those who have evidence of oid parenchymsad infiltration on N-rav
and thase who show in addition the presence of tuberele baeilli in the sputum.
The former group must be periodieally examined for additional signg of disease and
for the presence of tubercle bacilli in the sputum. Snuch sases when found musi he
ineluded in the positive sputum group. There must be constant sereening of this

segregated negative spuium group in order to pick out promptly the individual

who is breaking down with elinical as well as symptomatic tuberculosis. Tt is also
fied promptly in order that efiective

essentisl that the positive sputum cases be ident]
isolation may be established witheut delay.

The vite! problem in handling the tuberculous revolves about the positive
sputum cases. Such a case develuping among the inmates of the state schools and
pensl institutions may be very easily handled since their nunbers are few and the
facilities [or their prompt isolation are adequate. The need for added isolation
facilities for the positive sputurn cases developing nmong the inmates of the stete
hospitals and asylums and schools for the feeble-minded and epileptics constitutes
& very serious problem, not only because of the number of such tases but also hecanse
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of their mental condition. This class will require absolute isolation because of their
inability to cooperate, which makes contagious technique difficult as a part of an
administrative set-up in a domialiary institution. To make it poseible to earry out
a reasonnbly rareful technigue it will be necessary to add trained attendants in order
that the sputum and discharges from this group of patients can be completely col-
leeted and promptly destroyed. In order to control tuberculosis in the state hospitals
at. Lthe present time facilities for the isolation of 245 patients showing tubercle hacilli
in the sputum are necessary. It is alzo necessary to provide cfficient segregation
for 1,164 inmstes whose skin reaction was positive and whose X-ray showed definite
evidence of parenchymal involvement.

‘The relationship hetween infection as shown by the pesilive skin reaction and
the development of parenchymal infiltration as revealed by the X-ray, as well as
the relationship of this group to the number showing the presence of tubercle baeilli
n the sputum, has been studied. Among the 11,617 inmates in the state hospitals
and asylums and schools for the feehble-minded and epilepties, 82 per cent reacted
positive to the skin test. 9.2 per cent of the total group showed evidenee of par-
renchyosl infiltration on Xeray, while 11.2 per cent of the positive reactors showed
evidence of pulmonary disease. Tubercle hacilli were demonstrated in 1.9 per cent
of the inmates. These positive sputuim inInates represent 2.4 per cent of those re-
acting poesitive to the skin test, wnd 21.3 per cent of those whose X-ray gave evidence
of parenchymal infiltration. It is assumed that the death rate will he constant in
the future as it hay been during the past six years as shown in Table T. If this is
true, then .75 per cent of the total inmates will die of tuberenlosis during the next
vear; .92 per cent of the positive reactors to the Mantoux test; 8.2 per cent of the
individuals with parenchymal disease and 38.4 per cent of those with positive sputum
will likewise die af tuberenlosis during the next 12-month period.

Table X gives in detail the bacteriologieal study of sputum and stools examined
frem both inmates snd employes. Beeause of the large number of deteriorated
individuals in the state hospitals and asylums who were unable to give specimens of *
sputum, it was decided to colleet both sputum and stoocls uniformly.

The hydrocarbon flotation, as well as the direet smear method, was used in
searching for tubercle bacilli. Three negative spesimens of sputum were obtained
before the case was considered a non-carrier.

Of the total cases 8.8 per cent were found to have tubercle haeilli in the stool
specimen, while only 2.4 per cent of the total cases were found positive on direct
smear examinstion of sputum. The Lighest incrdence of positive findings oceurred
in the flotation examination of spatum, which gave 13.4 per cent positive of the
total enses of tuberculosis in the state hospitale and asylums.

Employes: Two thousand, four himdred and thirty employes were examined
under eenditions similar to those carried out in the examination of inmates. Seventy-
two per cent of the total cmployes reacted positive to the skin test; 3.7 per cent
of the total employes were found oo X-ray to have parenchymal tuberculasis. This
group represents 5.2 per cent of the positive reactor group of employes, There were
-66 per cent of the total employes who were found to have tubercle bacilli present
in their sputum. These positive sputum employes represent .92 per eent of the
p;)sitive reactors and 1.7 per cent of the parenchymal cases found among the em-
ploves.

Svmmary: Many problems eoncerning the epidemiological control of tuber-
culosis were brought out as & vesult of the work entuiled in this survey, Seversl
questions involving the administrative control of the disesse become important
in outlining meazures of control appliceble to these inatitutions.

k)

It is apparent that instilulions in which people live for a prolonged peried of
time may beecome more heavily infected with tuherculosis than would be the case
in the community in which the individual committed originally resided. Unless
definite eontrol measures are tzken such institutions may become reservoire of
infection. One of the chiel sources of infeetion in the institutions studied has been
the home neighberhood, since it is evident, that a large proportion of the cases ad-
mitted cane nto the institution without a dingnosis of tuberealosis and withogt
the institution hoving an opporiunity to protect itself against the exposure inei-
dental to the admission.

Conclusions: The ideel administrative set-up would include the skin resting
of all individuals coming into institutional Life, either ag inmate or emplove, followed
by the X-raying of all positive reactors. Those already u part of the institution
who show evidence of parenchymal involvement with negative sputurn should be
segregated and re-checked at stated intervals in order that resetivating or missed
pases of positive sputum may be fownl before mneh expasure has occurred.  This
part of the institutional canirel work can well be eared for by the present personnel,
except for the Mantoux testing and the reading of the X-ray plates, which should
be eatried pn permunently under the nuspices of the Director of the Division of
Tubereulnsis, State Board of Contrel.

The most serions puhlic health problem involved relutes to the positive sputum
case. A{ the present time there aro 245 such cases found as o reswit of the survey.
Others wil he found by re-checking the segregated nogative =putum inmates and
still others in the future will be found duriog the process of commitment. Adequate
handling of this group of inmates determined the suecess of any control program
appiicah-Je o state institutions. The protection of the institutions agaiost the com-
mitted insane who also suffer from tubereutosia has not been given due consideration.
As a part of all such commitents a skin test and X-ray should be considered oblig=
atary, With this as a part of the routing, all negative and positive sputum pul-
monary tuberculosis cases wowld he identified wnd segregated or isofated before
association in the institution coutd be established.

The care of posilive sputum eases should not be the responsibility of 2 dom-
icilinry institution. The communicable discase problem superimposed upon the
mental problem restlts in the fermer heeoming of parsmount importance. The
isolation of the Luberculous inmuates in an institution separate from the one special-
izing in the domiciliary care of the mental case should be provided in order that
voutagious technique can by given first place in the managemenat of the sick and in
order that the public health problem invelved may not be overlonked in the institu-
tional routine. For this reason facilities should he provided makiog it possible for
the instilution fo remove from its jurisdiction positive sputum cases, accepting
their return as soon as they have eonvaleseed {0 a point where thers is no longer a
public health problem involved.

In order to preveni the employment of tubereulous individuals, skin testing
and X-raying of positive renctors has been made 2 routine incidents] to employ-
ment, Famployes will be checked periodieally in the future hy routine Mantoux
testing and X-raying of positive reactors.
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4 One patient with negative Mantoux X-rayed.
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