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Re c e n t l y  a report was published on the economics of mass 
examination for tuberculosis ( i)  in which an attempt was 

L_made to set up indices of such costs that would be fairly 
constant for specified operations of such services. That study dealt 

with the mass surveys of the Department of Health for the period 
January i  to June 30,1940.

At that time it was decided to set up a continuing study for the 
surveys of the latter half of 1940 and also to collect all available data 
on the cost of operation of all tuberculosis services of the Depart­
ment of Health. This report will, therefore, deal with the complete 
costs of tuberculosis control in the Department of Health insofar 
as exact costs were known and such other costs as could be reason­
ably estimated. In the analysis of mass survey costs for the entire 
year, certain recalculations were found necessary for the data re­
ported in the first half of the year.

M a s s  S u r v e y s

The mass survey program was conducted along the same lines as 
previously reported, ( i)  The reallocation of those costs by period 
and for the entire year are shown in Table i.

The total number of individuals surveyed in the first half of the 
year was 24,082, in the last half 67,257, or a total of 91,339 for the 
entire year. The average cost of $1.71 per person surveyed in the 
first half of the year was considerably higher than the cost, $1.09 per 
person, for the second half of the year. The personnel and other 
costs formed a higher proportion of the total expenditure in the first
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T ype of E xpenditure J anuary- J une J uly-D ecembbr J anuary-
December

T otal Cost

I Original Mass Survey Using 
Roll Paper

II Personnel and Other Costs 
Required to Complete Surveys

Per Cent of Cost
I

II

$4 1,19 8 .8 0

18,096.65

2-3 ,I02..I5

43-93
56.07

$73.5 “ 47

48,470.96

2.5,040.51

65.94
34.06

$114 ,710 .2.7

66,567.61

48,14̂ .66

58.03

41-9 7

Table i .  Cost of x-ray surveys in 1940.

half of the year when only about one-fourth of the total examina­
tions were made.

The average cost for each original survey film in the first half 
of the year was 75.1 cents, the last half of the year 72.6 cents, and 
for the entire year 72.8 cents. It should be pointed out that these 
unit costs represent a service item in which the vendor provided 
the equipment and personnel to process the film so that they were 
delivered to us ready for interpretation. There are no figures avail­
able showing the vendor’s cost of x-ray film and service separately, 
so a more accurate unit cost on the basis of film only is not possible. 
The Department of Health purchases 14 x 17 paper in gross lots 
at as low as 16 cents per sheet. When this amount is considered in 
relation to the total cost, it is evident that the film is a small part 
of the total service charges. These facts should be taken into ac­
count by those using other methods in which the film cost is usually 
mentioned as the cost of the survey. If the equipment is owned and 
operated by an agency, there will be costs for overhead, deprecia­
tion, tube replacement, and personnel which must be added to the 
total cost of a survey.

It was possible to handle the much greater number of persons in 
the latter half of the year because groups, in which there was a



relatively low prevalence of tuberculosis, formed a high proportion 
of the total surveyed. For example, there were 40,120 students from 
vocational high schools included. The prevalence of cases of chronic 
pulmonary tuberculosis in this group was only 0.29 per cent and, 
therefore, the number of individuals to be restudied was low. Also, 
it is possible to read films of low prevalence groups with great 
rapidity. It is estimated that with the personnel available in 1940 a 
total of 100,000 persons could have been handled conveniently if 
they were evenly spread over the year.
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U nit C osts of Surveys

The data for complete surveys in 1940 as shown in Table 2 are 
not typical of the average surveys usually done by this Department. 
They are heavily weighted by the vocational high school students

Table 2. Classification of 9 1 ,3 3 9  individuals surveyed in 1940 showing total cost 
per group and unit costs according to diagnosis.

Number Diag­
nosed Chronic

PxnjilONARY
T uberculosis

T otal
Cost

at
I1.2 5 2 7

Per
Person

Unit Costs

Classification Number Average

Chronic
Pulmonary

TuberculosisX-Rayed Age

Active*
Active &  
Arrested Active*

Active&
Arrested

Junior High Schools' 2,573 14.6 23 27 $3,223.20 $14 0 .14 $119.38
Vocational High Schools 47.792 16.S 105 144 59,869.04 570.18 415.76
Academic High Schools 184 18.0 I 2 230.50 230.50 115.25
Colleges 
National Youth

462 19.3 4 4 578.75 144.69 144.69

Administration S.S72 20.8 44 76 6,980.04 158.64 91.84
Draftees 2,984 25.7 17 39 3.738.06 219.88 95.84
National Guardsmen 362 26.0 8 12 453.48 56.68 37.79
Evening High Schools 92s 29.1 3 12 1.158 .75 386.25 96.56
Settlement Homes 6,883 3 1.7 28 170 8,622.33 307.94 50.72
Housing Projects 4.086 33.3 18 103 5 .118 .53 284.36 49.69
Civil Service Employes 2,057 33.4 I 19 2,576.80 2.576.80 135.62
Unions 8,699 36.8 60 366 10,897.24 181.62 29.77
Department of Correction 6,202 37.6 2 13 435 7,769.25 36.47 17.86
W P A  Teachers 451 37.8 4 25 564.97 14 1.24 22.60
Department of Welfare 2,107 50.8 80 209 2,639.44 32.99 12.63

1 Tuberculin tested.
* Clinically significant.



of low yield and, therefore, result in a higher average cost than is 
usual.

It is immediately obvious from Table 2 that as a rule the lowest 
unit costs for finding a case of chronic pulmonary tuberculosis are 
to be found among those whose average age is above 20 years, ex­
cepting Civil Service employees and the students in junior high 
schools. The lowest cost for significant cases was found among 
persons from the lower income levels, such as prisoners and those 
on relief.

The average age of Civil Service employees was 33.4 years and 
the unit cost of a case of chronic pulmonary tuberculosis was $135.62. 
The unit cost of a significant case was $2,576.80, the highest of any 
group in this study. Among them there was only one significant 
case and eighteen classified as arrested. This is in line with most of 
our studies in which the percentage of persons with arrested lesions 
usually increases with age.

The relatively low yield of tuberculosis in the examination of 
Civil Service employees is readily accounted for by the fact that 
routine chest x-rays have been required as a part of the examination 
for applicants for employment in the Health, Education, and Fire 
Departments for the past five years. An analysis of this material on 
a yearly basis during these studies has shown a steadily declining 
prevalence of tuberculosis. In a number of instances, it is known 
that applicants, either as a routine matter, or because of doubt about 
their ability to pass the physical requirements, have secured chest 
x-rays before making applications for positions. If a lesion is found, 
they do not apply, or, as frequently happens, seek our advice as to 
whether or not they will be acceptable.

It is of interest to point out that the foregoing reaction on the part 
of the applicants has been responsible for many persons seeking the 
advice of the family physician who probably would not have done 
so otherwise. Where lesions have been demonstrated by our clinic 
staff it has been found that those applicants go immediately to their

The Cost of Tuberculosis Control in New York City 67



physicians for further advice. Thus far there has been a cordial re­
lationship and understanding between the Department and these 
physicians on the handling of such cases.

The students reported here from junior high schools were pre­
selected for paper x-ray on the basis of a tuberculin test. This group 
with an average age of 14.6 years showed a unit cost per case of 
chronic pulmonary tuberculosis of $119.38, and $140.14 for a sig­
nificant case. These unit costs are considerably less than the unit 
costs among the students in vocational high schools even though 
the latter were of a higher age level. This condition is predom- 
inantiy a reflection of the preselection factor in tuberculin testing. 
The students of both of these groups represent individuals from 
low-income levels and a substantial proportion of the junior high 
school pupils were colored.

On the basis of these findings, the program among vocational 
high school students was changed. In the new program only those 
schools were selected for survey that had a prevalence of disease 
equal to or greater than the average prevalence found in the study 
reported here. In the new program the students are to be tuberculin 
patch tested and x-rays provided for positive reactors. This program 
is now in effect but is not as successful in securing cooperation as 
the straight x-ray plan for two reasons: first, because the students 
dislike the patch test; secondly, the school officials have not been 
as keen about the new plan because it requires additional operations, 
applying patches and interpreting results and, therefore, means 
further interruption of the school routine. Undoubtedly this lack 
of enthusiasm is in large part due to the greatly accelerated pro­
gram in these institutions as a result of the war effort. There can be 
no question of the desirability of such a program at this time when 
these students are going into war industries at such an early age.

E x p e n d i t u r e s  f o r  T u b e r c u l o s i s  C o n t r o l

The data presented here relate only to the expenditures made by
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the Department of Health and those funds available for tubercu­
losis work through W PA. There are four additional official dis­
trict clinic services under the control of the Department of Hospi­
tals, and two under the control of private hospitals in addition to 
the twenty-three clinics operated by the Department of Health. Also 
there are ten other clinics, not official, that admitted and supervised 
a limited number of cases. The cost of these additional services, the 
cost of hospitalization, welfare, and the services of a number of 
agencies devoting all or a part of their time to the tuberculous 
would run into millions of dollars per annum.

The over-all expenditures by the Department of Health are 
shown in a condensed form in Table 3. It will be noted that no 
charge has been made for rent, heat, light, and power. The ma­
jority of the twenty-three clinics’ services operated in 1940 were lo­
cated in city-owned buildings where the above services were provid­
ed for the building as a whole and exact operating costs for the chest 
service could not be made with reasonable accuracy. Items of this 
character included in the cost analysis of services elsewhere should.
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Table 3. Expenditures for tuberculosis control by the Department of Health, N ew  
York City, 1940.

T ype of E xpenditure A mount

Personnel $ 5 3 1 ,1 3 6 .
I. Central Office Administration $  4 6 ,17 5 .37

Clinic Physicians Sessions 9 1,7 15 .9 6
3. Bureau of Nursing l 82.,L55.i 8
4. X -R ay Technicians 3 4 ,7 iL .5 o
5. Stenographic Service 5 .4 4 7 -1 0

6. W P A  Clerical 70 ,730 .51

Other than Personnel $13 6 ,7 10 .6 1
I. X -R ay Films and Chemicals 36 ,113 .0 0
X. Survey X -R a y  Films 66,567.61
3. Depreciation on Equipment 6,000.00
4. Sputum Examinations 11,000.00
5. Others 6,930.00

T otal Expenditures $6 6 7 ,857.13
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therefore, be removed if comparison on a comparable basis is de­
sired. The District Health Officer and his immediate staff contribute 
something to the tuberculosis program but it has been impossible 
to isolate these items of cost with reasonable accuracy.

It is important that the major items set forth in Table 3 be en­
larged upon so that the reader may have a clearer idea of the details 
of the service.

Central Office Administration. Under this heading are included 
the following: (a) salaries of the Director and two full-time Medi­
cal Supervisors; (b) full-time salary of the Supervising X-Ray Tech­
nician; (c) salaries of two part-time Medical Supervisors; (d) cleri­
cal and stenographic personnel in the central office (the Master case 
roster for the entire City is located in the central office and all cases 
reported are routinely checked against it. The Central Record File 
Division also serves as a repository for abstracts of discontinued dis­
trict clinic case records and their x-rays); (e) the salary of WPA 
clerks who make abstracts of clinic case records and operate the 
files used in this work.

Clinic Physicians’ Sessions. The clinic physicians worked a total 
of 18,360 sessions of three hours each for which they are compen­
sated at the rate of five dollars per session. This total also includes 
one physician on full time at $4,000 per annum who was financed 
jointly by Cornell University Medical School and the Rockefeller 
Foundation in the conduct of a special program in one of the Health 
Department clinics.

Bureau of Nursing. A ll nursing service in chest clinics or in the 
field is under the Bureau of Nursing of the Department of Health. 
The majority are Civil Service employes with a few additional avail­
able through W PA funds. The various items included in this cate­
gory are as follows: (a) full-time salaries for the Superintendent 
and Specialist in Tuberculosis; (b) a pro rata share of the salary of 
the Director of the Bureau and various district supervisors that may 
be reasonably charged to tuberculosis activities; (c) the cost of staff



nurses, estimated on the basis of hours worked in behalf of the 
tuberculous and the average salary of a Civil Service nurse (this 
type of estimate was necessary because the Bureau operates almost 
wholly on a generalized plan and nurses are constantly shifting 
from area to area); (d) the cost of services of nurses provided 
through W PA estimated in the same manner as those of the Civil 
Service nurse; (e) the cost of the Bureau’s use of clerks and stenog­
raphers in the operation of the district branch offices that devote the 
major part of their time to the tuberculosis files.

The expenditures for nursing services were divided between 
clinics and other than clinic services. The cost for clinic services 
was $158,697.70 and for other than clinic services, $123,557.48.

X-Ray Technicians. There are twenty full-time positions not in­
cluding the Supervising Technician indicated under Central Office 
Administration.

Stenographic Service. There were three such positions assigned 
to district clinics doing only tuberculosis work but charged to the 
budget of the Bureau of Tuberculosis. There are stenographic ser­
vices used in other clinics which are a part of the District Health 
Officers staff and have not been included here.

WPA Clerical. This item covers the salaries of clerks, stenog­
raphers, and statistical workers who devote their entire time to the 
mass x-ray survey project operated by the Department in coopera­
tion with W PA.

Other Than Personnel, (a) X-ray films and chemicals covers the 
cost of those items used in the various district clinics. During the 
year 108,294 films were processed, not including the survey films, 
(b) Survey x-ray films refers to the cost on a service basis for the 
paper films used in surveys. The vendor provides film, equipment, 
and personnel to expose and process the films ready for interpreta­
tion. The funds for these films are expended by W PA although they 
are secured from the City of New York as part of the sponsor’s con­
tribution to the project, (c) The depreciation on x-ray equipment
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was estimated on standard formulae for such calculations, (d) The 
Bureau of Laboratories examined 80,134 sputa in 1940 and it is esti­
mated that 60,000 were for the clinic services and the remainder for 
physicians or others who use the laboratory. The unit cost per ex­
amination has been estimated at 35 cents by the Director of the 
Bureau of Laboratories on the basis of overhead, materials, and per­
sonnel devoted to this type of service, (e) Other items included 
carfare and travel allowance, medical and surgical supplies, i.e. re­
placement of x-ray tubes etc., general plant supplies, and equipment 
and office supplies. Each item is an estimate based on the experience 
of a given six months.

The nursing and clerical personnel provided through W PA rep­
resents a total of $103,298.81 which is 15 per cent of the total ex­
penditures, the survey project accounting for 70 per cent of this 
total.

There has been no charge made for health education literature 
as the great bulk of such material used for 1940 was received from 
the local Tuberculosis and Health Associations, and other sources 
without cost to the Department.

U n i t  C o s t  o f  C a s e  F i n d i n g  i n  C l i n i c s

The cost of case finding in the clinic is not merely the cost of 
operating the individual clinic with the salaries of personnel, ma­
terials and supplies used. The central office has an over-all direction 
and provides supervisory and other services that make it possible for 
each clinic to function smoothly. Likewise, the field service ren­
dered by the nurse plays an important part in getting cases into the 
clinic for examination, and securing the return of patients in which 
diagnoses are incomplete. The same may be said of the district 
branch office staff who are responsible for filing, transcribing, and 
otherwise making the record material of the clinic or field nurse 
quickly available to either group.

It is possible to separate the total costs of the mass survey program
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A ctivity

N ew  Admissions 
Individuals Examined 
Attendance 
Diagnoses

Chronic Pulmonary Tuberculosis 
Clinically Significant 
Arrested

Unit  Cost

$11.77
8.05

2 -9 4

9 7 -97  
149 .18  

2-85-44

Table 4, Activities and cases diagnosed in district chest clinics with the unit cost
of each based on a total expenditure of $556,886.96  in 1940.

from the gross cost of our services for 1940 by subtracting the for­
mer, less the items for rent, telephone, and electric service that has 
been included in the figures for surveys but were not estimated in 
the totals (item 2), shown in Table i. This figure is 1110,970.27. 
Thus, the cost of operating the tuberculosis control services less the 
surveys in 1940 was $556,886.96.

An analysis of certain clinic data has been set up in Table 4 with 
an indication of the unit cost based on the total cost of clinic opera­
tion excluding the cost of surveys.

D i s c u s s i o n

The unit cost of finding a case in the clinics was $97.97 per case 
of chronic pulmonary tuberculosis and $149.18 for a significant 
case. The respective costs for the surveys for the entire year were 
$69.64 and $187.88. Thus, in the finding of a chronic case, the clinic 
method was 29 per cent greater than the cost in the survey, but, on 
the other hand, the unit cost of a significant case in the survey was 
26 per cent greater than in the district clinic.

It is of interest to point out that in another study (2) of Inductees 
and National Guardsmen, the unit costs were consistently higher 
than in the studies presented here. The unit cost in the Inductees 
was $127.23 for chronic pulmonary tuberculosis and $329.03 for a 
significant case. In the Guardsmen, similar costs were $145.07 and 
$343.22. These unit costs were divided into (a) the cost of taking a
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roentgenogram and its interpretation and (b) the complete cost 
from the time of first x-ray to follow-up and final disposition. The 
unit cost in (a) was $63.93 Inductees and $70.93 for Guardsmen 
while in (b) the unit costs were $106.02 for Inductees and $122.37 
for Guardsmen.

The expenditure for surveys of $110,970.27 was only 16.6 per cent 
of the total expenditures of the Department for all tuberculosis ser­
vices. From a superficial examination it might be concluded that 
the survey method as here reported is a cheaper method and there­
for should replace the established routine clinic service. This, how­
ever, is not the fact.

A  previous report by Plunkett (3) has indicated cost analyses of 
case finding. His unit costs “per individual, including reexamina­
tions is conservatively estimated at five dollars,”  a figure much lower 
than the individual cost of $8.05 in our study (Table 4). On this 
basis he indicates the cost of finding a new case of tuberculosis as 
$171, the cost being $4,419 for those under 15 years of age and $122 
for those 15 years or over. As the age increases the cost per case de­
creases until it reaches $78 for those 45 years and over. Also his unit 
costs on new patients are considerably lower than the costs on cases 
found by reexamination.

Another study (4) based on estimated costs in New Haven gave 
unit costs per contact examined as $11.62 which is considerably 
higher than the individual unit cost of $8.05 reported in this study. 
The unit cost for all chronic pulmonary tuberculosis was $42.90 and 
$157.70 for an active case. The costs varied widely on the basis of 
the type of index case. Thus contacts in families with an index case 
of tuberculous meningitis was $78 per active case, $140.51 per active 
case where the index case was pulmonary tuberculosis (81.5 per 
cent of index cases were known to have positive sputum), and 
$1,063.50 where the index case was a child with a positive tuberculin.

It is perhaps unwise to attempt to compare the foregoing surveys 
with the figures presented in this report as the reports by Plunkett



and Edwards based their unit costs on estimates that probably are 
not comparable. The study in New Haven included an estimated 
cost per visit by the Visiting Nurse Association at fi.oo, probably 
low. It did not include cost of medical personnel in the clinic and 
many other items that have been included in this study that would 
tend to increase the unit costs. They are of interest, however, to 
point out the great importance of careful and exact cost analysis of 
this type of work.

The prevalence of chronic pulmonary tuberculosis among per­
sons examined in the district clinics in 1940 was four and one-half 
times the prevalence in the survey population, namely, 8.2 per cent 
as compared with 1.8 per cent. An even greater difference in the 
prevalence of significant tuberculosis was noted. It was 5.4 per cent 
in the district clinic which is eight times the rate 0.67 noted in the 
surveys. Obviously, the district clinic was serving a population 
which yielded a larger number of both types of cases.

The clinics for the most part attract those individuals known to 
have been exposed to tuberculosis or those in whom there are symp­
toms or some particular cause for seeking examination. On the 
other hand, the survey program as set up appeals chiefly to those 
in apparent good health and who probably request a chest x-ray 
more for the purpose of assurance that they are sound and healthy 
than for discovery of the cause of symptoms.

There are also differences in the classification of significant and 
arrested tuberculosis in the district clinics and in the mass surveys. 
In the former, there has been a tendency to consider a much higher 
percentage of all lesions found as significant until routine periodic 
supervision has demonstrated their stability. This is based, in part, 
on the fact that many of the cases found are known to have had 
exposure in the past; also, it has been the policy of the clinic to 
supervise cases for a much longer period of time as a matter of 
routine. In the mass surveys of apparently healthy adults, the classi­
fication of cases is usually made on the first follow-up examination
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following the survey x-ray. There is no attempt made by the survey 
unit to follow such cases indefinitely; if the case gives every charac­
teristic of arrest, they are so classified. Also, there is usually no 
knowledge of exposure in the cases found in surveys. On the basis 
of subsequent supervision of cases classified as arrested by the survey 
unit, and the follow-up of associates to detect other cases in families, 
it has been found that the survey method of classification of arrest 
is sound, and that this type of index case is not important as a lead 
to other cases of tuberculosis among associates.

The survey as operated in New York City, a mobile facility mov­
ing from group to group to provide rapid x-ray examinations of 
large numbers, would be ineffective in the long run if adequate 
facilities were not available for the follow-up of the cases found and, 
where necessary, of their contacts. In fact, the mass survey program 
should never be used unless the agency has adequate facilities for 
complete check-up on cases detected in the survey x-ray and for the 
proper subsequent supervision indicated in the individual case or 
family. Therefore, the district clinic service in New York City is a 
very important part of our mass survey program, but there is no 
clear cut dividing line where one stops and the other starts so that 
an exact cost figure is not possible without extensive cost analysis of 
every expenditure. That was not possible at the time.

In the tuberculosis program in New York City, the Department 
of Health has, for a number of years, attempted to reduce unit costs 
in the clinics by eliminating all nonessential procedures. In an ideal 
program one might attempt to supervise, for an indefinite period, 
all those individuals infected as shown by a positive reaction to the 
tuberculin test. Such a plan in most communities is impossible to 
accomplish and here in New York City, it is felt that it would be a 
waste of our limited facilities. Therefore, we have come to supervise 
in the clinic chiefly those with lesions demonstrable by x-ray. In 
addition those in adolescence and young adult life who have been 
exposed to open cases and are known to be at great risk of develop­



ing tuberculosis are supervised even though a lesion may not be 
found by x-ray. Over the past few years the district clinic has ad­
mitted an increasing number of individuals with indefinite symp­
toms, persons somewhat comparable with apparently healthy adults 
seen in the mass surveys.

Three years ago, in the Kips Bay-Yorkville Health Center, a pro­
gram was set up to establish criteria for mass surveys on a limited 
basis m the district clinic. This program was a joint enterprise be­
tween the Departments of Health and Welfare, and has clearly in­
dicated a method of the greatest value in case finding on a per­
manent district basis.

This study has been of the greatest interest in a number of re­
spects. (a) It has demonstrated that two large city departments, 
ordinarily operating entirely independently one of the other, can 
combine forces that are mutually beneficial and of distinct value to 
the control of tuberculosis in the community, (b) The social case 
workers of the Department of Welfare, during their routine visits 
to the homes of relief clients, were able to secure the voluntary co­
operation of approximately 72 per cent of all those 15 years of age 
or older and with no known tuberculosis, to come to the district 
clinic for an x-ray of the chest, (c) The Department of Health was 
able, during the three-year period, to utilize the unused time of its 
local x-ray facilities and personnel to accommodate an additional 
5,153 examinations. It was only necessary to add one clerk to assist 
in the x-ray laboratory in this program, (d) The yield in significant 
cases, all new, ranged from 2.2 to 3.0 per cent which proportion is 
in agreement with the extensive experience in this type of popula­
tion in other surveys in New York City.

It has been estimated that from six to seven thousand new cases 
of significant tuberculosis would be found if a similar program 
which would reach all individuals above 15 years of age on home 
relief were set up in all district clinics. Unfortunately, not all of our 
district clinics have the available time from routine duties found at
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Kips Bay-Yorkville and for the most part the busiest clinics are in 
those areas where the relief population is highest. The program is 
sound, however, and localized mass surveys should, if possible, be 
developed in conjunction with the regular clinic services.

In the foregoing program, all persons 15 years or older were 
re-x-rayed for three successive years if they were negative on the 
previous year’s film. Practically no new cases were found among 
those re-x-rayed, indicating that the x-ray evidence at a given time 
represents the cumulative disease developed from birth to the time 
of examination. Thereafter, the case incidence rate will probably be 
the same as for the population as a whole, unless the individual be 
continuously exposed to infection and living under conditions that 
reduce resistance and, therefore, predispose to the development of 
disease.

It would be presumed, therefore, that a practical program for 
this type of population would provide ( i)  a chest x-ray for all per­
sons on home relief who are 15 years of age or older, and not known 
to have the disease; (2) that all new individuals coming onto rehef 
would have a chest x-ray; (3) a re-x-ray on an annual basis for all 
of those from 15 to 25 years who have been or who are exposed to 
open tuberculosis. A  possible exception to this plan might be made 
in the case of the colored population in whom tuberculosis tends to 
progress rapidly and who, as a rule, are less resistant to the disease. 
For them, re-examination on an annual basis regardless of known 
exposure might be well from ten years of age onward.

C o n c l u s i o n

The expenditures for tuberculosis control by the various services 
of the Department of Health in 1940 have been presented.

Evidence is produced which conclusively indicates that the adult 
of low economic or social status is a more productive source of new 
cases than other groups.

Surveys of high school groups, even among the colored and those



representing low income levels, should be first preselected with the 
tuberculin test to eliminate those not infected.

Unit cost figures are presented for various groups in mass surveys, 
and for the cases examined in the district chest clinic. While there 
appear to be wide differences in these costs by the two methods, 
there is no reason to conclude that one method is necessarily better 
than the other. In fact, the success of the mass survey of apparently 
healthy adults in the long run demands the established district 
clinic to provide the continued supervision indicated in cases found 
by the survey.

A  joint program between the Department of Health and the De­
partment of Welfare has been presented which indicates how the 
district clinic can utilize any unused time in the development of a 
mass survey of apparently healthy adults in addition to its regular 
duties.
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T H E  S H E L T E R E D  W O R K S H O P  I N  T H E  
R E H A B I L I T A T I O N  O F  T H E  T U B E R C U L O U S

M E D IC A L  E X P E R IE N C E  A T  A LT R O , I 9 1 5 - I 9 3 9

L o u i s  E. S i l t z b a c h ,  m .d .

T h e  war gives our subject added meaning. The hunt for in­
dustrial manpower has pointed up the urgency of utilizing 
the physically handicapped in the battle of production. 

Government, industry, and labor are asking how the tuberculous 
worker can be fitted into the present industrial set-up. They wish 
to know from the medical men which workers to choose and what 
are their prospects.

It is believed that Altro Work Shops have some of the data to give 
them the assurances that they require. In fact, some alert sections of 
industry already have instituted schemes of industrial convalescence 
for the tuberculous—graduated part-time employment—and can 
testify to the good results that have been achieved. State and federal 
rehabilitation and employment services which have had experience 
in the vocational training and placement of tuberculous ex-patients 
can aflSrm the optimistic attitude we take here today.

What does the experience of the Altro Work Shops show? How 
much is this experience worth and how can it be used as a guide in 
the general field of the rehabilitation of the tuberculous and in the 
specific area of the sheltered workshop’s function ?

The Altro Work Shops is a garment factory manned by tuber­
culous ex-patients working under medical supervision. It has been 
functioning under the direction of the Committee for the Care of 
the Jewish Tuberculous, Inc. for the past twenty-seven years. Suc­
cessful operation for so long a period is, in itself, something of an 
accomplishment. It is our belief that Altro’s experience is particu-

^Presented at a symposium “ Readjustment of the Tuberculous to Normal Life,”  Altro 
Work Shops, October 22, 1942.



larly valuable because it demonstrates that you can take tuberculous 
ex-patients who are discharged from a sanatorium in the moder­
ately and far-advanced stages of the disease, place them at part-time 
work at machines in a factory and run this factory just as smoothly 
as any in private industry. And that, without in any way sacrificing 
the worker’s health interests. You can place them at work and 
gradually increase their confidence, their joie de vivre, their work 
capacity to a point where many of them become self-supporting and 
are able to work full time in preparation for their return to their 
places in every-day life.

Altro has been able to do this primarily because it has treated the 
worker and his family as a unit, has supplemented, where necessary, 
the worker’s earnings by a subsidy sufficient for the family’s needs 
and has kept the worker during his stay at Altro under closely 
supervised medical observation approximating that of the sana­
torium. In fact, the parent Committee does more than that. Often 
the Altro worker is seen at the time of initial diagnosis and if he is 
cared for at the Montefiore Country Sanatorium, the Committee, 
acting as the social service agency for that sanatorium, works with 
the family, takes care of its health needs and contributes to its sup­
port while the patient is at the sanatorium. This many-sided pro­
gram enables the patient to go through an adequate span of treat­
ment with his all-important mental burden considerably lessened.

The Altro data show that the morbidity and mortality rates 
among such workers can be reduced to a gratifyingly low level. 
Furthermore, workers who pass through the entire course, achiev­
ing full work tolerance and graduating, have essentially as favor­
able a record of survival after graduation from the workshop as 
that of the general population. One could not give any group of 
handicapped people a higher recommendation.

An analysis based on the experience of all tuberculous ex-patients 
who worked at the Altro Work Shops beyond a three-months’ pro­
bationary period during the years 1915 to 1939 follows. Nine hun­

Sheltered Workshop for the Tuberculous 8i



82 The Milbank Memorial Fund Quarterly

dred and sixty-four workers were admitted for the first time during 
this period and where possible they were followed to the closing 
date of the study, July, 1941.

The longest period of observation was twenty-five years after 
discharge from the workshop. The average period of observation 
was 7.8 years. Ninety-seven per cent of the workers were traced to 
the end of five years and 92 per cent for ten years.

G e n e r a l  D e s c r i p t i o n  o f  A l t r o  W o r k e r s

Before the experience of workers during their Altro stay and that 
of the post-Altro years is discussed, they shall be described as they 
were up to the point of admission to the workshop.

Sex. T h e re  w ere 7 0 5  m ales and 2 5 9  females.

Marital Condition, T h re e  o f every five m ales w ere m arried at ad­

m ission, but only one o f six o f the fem ale w orkers.

Age, H a lf  o f the w orkers w ere under thirty years o f age at A ltro  ad­

m ission. T h e  m edian age for the m ale w orkers w a s 3 3  years; for the 

fem ale w orkers 2 5  years. N in ety-seven  per cent w ere from  1 5  to 49 years 

o f age.

Occupation, O f  the A ltro  w orkers w h o  w ere em ployed before their 

illness, 4 1  per cent w ere either garm en t w orkers or w orkers in  some re­

lated sew in g trade. O ther occupational groups w ere clerks, salesmen, 

sem i-skilled operatives, and laborers.

A b o u t three out o f fou r garm en t w orkers w h o  had jobs after leav­

in g  the w orksh op rem ained in this occupation. In  addition, a litde less 

than one in five o f the n ongarm ent w orkers becam e garm en t workers 

after leavin g.

Medical Status of Workers at Admission to Altro. Altxo workers 
are accepted from all sanatoria but because we have close working 
arrangements with the Montefiore Country Sanatorium, 62 per cent 
of our workers came directly from that institution. The median stay 
at all sanatoria preceding Altro admission was 14.4 months. About 
6 per cent had had no sanatorium experience or had remained in an 
institution for less than thirty days. However, many of those with­
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out sanatorium experience before Altro had befen treated in rest cot­
tages. A ll the workers had had some treatment previously.

From the date of sanatorium discharge to the date of admission 
to the workshop, there was a median time interval of 4.3 months. 
The median stay at the workshop for all workers was 16.8 months.

Before presenting the facts on the clinical classification of our 
workers, it may be stated that the pre-Altro sanatorium data were 
reexamined and reclassified in conformity with the present-day 
standards of the National Tuberculosis Association.

Stage of Disease. At Altro admission 21 per cent of the workers 
had disease which was minimal in extent, 42 per cent were mod­
erately advanced, and 37 per cent were far advanced. Thus, four out 
of five of our workers came to us in the moderately or far-advanced 
stage of disease.

Condition or Clinical Status on Admission. With regard to the 
worker’s clinical status or condition on admission to the workshop, 
64 per cent were arrested, including a few apparently cured; i i  
per cent were apparently arrested; 17 per cent were quiescent; and 
8 per cent were unstable or frankly active. Workers with frankly 
active disease dated back, for the most part, to the early days of 
operation of the workshop.

Sputum History. The clinician at the bed-side directs his therapy 
primarily at closing the patient’s cavity and ridding him of his posi­
tive sputum. Sputum conversion has become the touchstone of suc­
cessful treatment in pulmonary tuberculosis. Therefore, in addition 
to the two classifications cited, i. e., stage and condition, it was found 
useful to employ a third grouping based on the ex-patient’s sputum 
history before admission to the workshop.

The workers were divided into three groups. First, those workers 
who never had had a positive sputum and still had a negative 
sputum when admitted to the workshop—minus-minus group; 
second, those workers who had not been rid of their positive sputum 
at admission to the workshop—plus-plus group; third, those re­
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maining workers who had had a positive sputum some time during 
their illness which had been successfully converted to a negative 
sputum before admission to the workshop—plus-minus group. 
Such grouping contains an unknown degree of error since the fre­
quency of sputum examinations and refinements in the bacterio- 
logic technique employed varied from sanatorium to sanatorium 
and changed from period to period.

At admission to the workshop, 30 per cent of the workers were 
in the minus-minus group, 15 per cent were in the plus-plus group, 
and 55 per cent were in the plus-minus group.

Because of the extended period of observation, the workers were 
divided chronologically into two groups: those admitted to the 
workshop in the years 1915 to 1929, a group of 445 persons; and 
those of the years 1930 to 1939, 519 persons. Such a division differ­
entiates the patients of the pre-collapse therapy era from those of 
the period wherein collapse therapy was prominent.

During the past quarter century the clinical composition of our 
tuberculosis sanatorium population has changed and these changes 
were reflected in the make-up of the Altro population. In the days 
preceding the frequent use of serial chest x-rays, refined bacterio- 
logic methods and collapse therapy, sanatoria were discharging 
proportionally more patients with progressive or quiescent disease, 
patients with open cavities and positive sputum which persisted 
despite bed rest therapy. At the other end of the scale, patients with 
old calcified lesions or old fibrous scars of no clinical significance 
were admitted and treated for active tuberculosis. Between these 
two groups were the patients admitted to die sanatorium with 
active lesions, open or closed, which responded favorably to bed 
rest therapy. It is the middle group of the successfully treated pa­
tients which has increased in the collapse therapy era with conse­
quent reduction in the other two groups cited. The improvement in 
the clinical status of patients discharged from sanatoria since 1930 is 
a world-wide phenomenon. It is present in the British, Dutch, and
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Swiss sanatorium statistics as well as our own. It enables us to 
broaden our base considerably, in planning the rehabilitation of 
our tuberculous patients.

Altro workers admitted during the years 1930 to 1939 were 
classed clinically in the more stable groups. Thus, only 6 per cent 
were admitted to the workshop with a positive sputum as against 
25 per cent in the earlier period. This drop in percentage of those 
admitted with a positive sputum was to a great extent due to re­
fusing admission to patients with frankly active disease.

Even more striking was the rise, from the early to the late period, 
in the percentage of workers admitted with successfully converted 
sputum—the plus-minus group. There were 38 per cent in the 
earlier period; 69 per cent in the later period.

In addition, many workers with disease of minimal extent were 
judged to be not in need of a sheltered workshop regimen during 
the later period. There was a change in the proportion in the 
minimal group. Such cases formed 31 per cent in the earlier period 
as compared with 12.5 per cent for the last ten years of the survey. 
At the same time, there was a rise in the proportions of the mod­
erately-advanced and far-advanced groups to 48.2 per cent and 39.3 
per cent, respectively.

Finally, workers of the later period gave a history of a longer stay 
in the sanatorium than those of the earlier period of operation— 
16.8 months as against 11.3  months. This finding is also in keeping 
with the modern objectives of the sanatorium to close cavities and 
rid the sputum of tubercle bacilli.

Treatment Before Altro Admission. The type of treatment re­
ceived by the workers before Altro admission differed markedly in 
the two periods. In the group admitted to the workshops from 1915 
to 1929, only about 6 per cent of the workers received collapse 
therapy— âll pneumothorax patients. (Patients with six months or 
longer of pneumothorax are included.) In the later period, 1930 
to 1939,52 per cent of the workers had received some form of col­



lapse therapy— 4̂0 per cent had had pneumothorax, 7 per cent had 
had thoracoplasty and 5 per cent had had phrenic nerve operations. 
One hundred sixty workers came to Altro with pneumothorax. 
Three-quarters of these workers had continued to receive their 
refills throughout their Altro stay.

The workshop, then, has been devoting itself increasingly to the 
plus-minus, arrested groups of ex-patients, those who can be ex­
pected to reap the greatest profit from a temporary rehabilitation 
course.

The foregoing analysis of the status of workers on admission to 
the workshop indicates that the group as a whole was not unduly 
weighted by ex-patients in the most favorable clinical category. 
They may be considered a representative cross-section of the type of 
ex-patient rehabilitation oflEces are called upon to help.
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StTRviVAL R ates and 
M ortahty of A ltro 

W orkers

To study the general 
mortality, and the tu­
berculous morbidity and 
recurrence rates of our 
workers, an adaptation 
of die modified life-table 
method as suggested by 
Frost ( i)  and applied 
by Downes (2), Hille- 
boe (3) and others has 
been used.

Figure i and Tables 
I, 2, and 3 show the rate of survival annually up to ten years post- 
Altro according to stage of disease at Altro admission. At the end 
of ten years, 87 per cent of the minimal or first-stage workers had

Fig. I. Per cent of patients who survived in 
successive years after discharge from Altro. Pa­
tients classified according to stage at admission.
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Table i .  Survival rates after discharge from Altro of patients having minimal 
tuberculosis on admission.

survived and 86 per cent of the moderately-advanced or second-stage 
workers. The survival rates for workers in these two stages of disease

Table 2. Survival rates after discharge from Altro of patients having moderately 
advanced tuberculosis on admission.
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Table 3. Survival rates after discharge from Altro of patients having advanced
tuberculosis on admission.

were almost identical throughout the period. The rate of survival 
for workers with far-advanced disease was different. It decreased 
steadily and fairly rapidly; at the end of ten years 63 per cent of these 
workers were alive.

Figure 2 shows the rate of survival related to the sputum history 
of workers at Altro admission. At the end of ten years, 84 per cent 
of both minus-minus and plus-minus groups of workers were alive. 
There was a similarity in the level of the survival rates for workers 
in these two sputum groups throughout the period. These data indi­
cate that workers who had had a positive sputum some time during 
their illness which had successfully been converted to a negative 
sputum before admission to the workshop (plus-minus group) had 
an expectation of survival quite as favorable as those of workers 
who had never had a positive sputum (minus-minus group). A 
similar experience was reported by the British observers Bardswell 
and Thompson (4).
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The survival rates of workers admitted to the workshop with a 

positive sputum—^plus-plus group—are quite different from those 
of the other sputum groups. The rates decreased sharply in the early 
years post-Altro, and at the end of ten years 54 per cent of these 
workers had survived.

As early as 1916 King 
(5) called attention to 
the value of sputum 
history as a simple 
prognostic indicator in 
pulmonary tuberculosis.
These data from Altro 
confirm this. When our 
third stage workers were 
further analyzed on the 
basis of their sputum 
history, it was found 
that 84 per cent of those 
with successful conver­
sion of the sputum be­
fore admission to the workshop were alive six years after discharge 
from Altro, whereas only 58 per cent of those admitted with a 
positive sputum survived. Obversely for these six years the per­
centage of the plus-plus third stage group that did not survive 
was about two and one half times greater than that of the plus- 
minus third-stage group. Successful sputum conversion before ad­
mission to the workshop thus gave to workers with far-advanced 
disease an expectation of survival somewhat similar to that for per­
sons with minimal or moderately-advanced disease. At the end of 
six post-Altro years the per cents surviving were 84 and 92, re­
spectively. The importance of sputum conversion for these far- 
advanced workers is evident.

Figure 3 shows the rates of survival annually up to ten years post-

Fig. 2. Per cent of patients who survived in 
successive years after discharge from Altro. Pa­
tients classified according to sputum on admis­
sion.



Altro related to condition of workers at Altro admission. Of the 
workers classed as arrested and apparently cured, 86 per cent were 
alive at the end of ten years. For workers who were quiescent or

apparently arrested, the 
proportion was slightly 
smaller — 78 per cent; 
but only 34 per cent of 
the unstable, frankly ac­
tive patients were alive 
at the end of ten years. 
As previously stated, the 
unstable patients belong 
to the early period of 
the workshop’s opera­
tion. The poor progno­
sis of patients with open 
cavities and unstable le­
sions evident on the 
x-ray film is common 

knowledge today. Such patients either require further treatment at 
an institution or simply custodial isolation.

Mortality of Altro Workers Compared with the General Popula­
tion. The mortality of the Altro group after discharge is compared 
with that of the general population in Table 4. The results are ex­
pressed in terms of the ratio of the actual deaths to the number 
expected in a population of the same size and same composition of 
sex and age. The standard of comparison was the mortality from all 
causes in the white population of New York City during the period 
covered by this study. For the entire experience the mortality of the 
Altro workers was about twice that of the general population. A 
similarity in mortality was found between the two sexes when the 
death rates were adjusted so as to take account of the difference in 

• age distribution of the two sexes.
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Fig. 3. Per cent of patients who survived in 
successive years after discharge from Altro. Pa­
tients classified according to condition at ad­
mission.
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A ge G roups

A ltro A dmissions 19 15-1939

Years of Life  
Exposed

Actual
Deaths

Expected
Deaths

R atio of 
A ctual to 
E xpected 

Deaths

A ll A ges

1 5 - 1 9
10 -2 4
1 5 - 1 9

30-34
35-44
45-54
55-64
65-74

9169.5 

81.5
798.5

1.464.5
1.507.0 
J-.7I3-5
1.986.0 

641.0
77-5

180

I

14
10
11
51
45
M

3

8 5.71

0 .18
1 . 1 5
4.69
6.03

17.64
18.99
10.90

5* *13

l.IO

5.56  
6 .51  
4 .16  
3.65 
1.8 9  

1-55 
1 . 15 
0.58

Table 4. Ratio of actual to expected deaths from all causes among patients dis­
charged from Altro, 19 15 -19 3 9 .^ ’ ^

1 Expected deaths calculated on the basis of mortality from all causes among white per­
sons in New York City. M ortality in the following years was used to obtain an average 
for the period through which the life experience of Altro patients passed; 1922, 1923, 
1924 and 19 33, 1934. I93S.

* No significant difference in specific sex ratios was present when the male deaths, 
actual and expected, were adjusted to the female years of life.

Among Altro workers in the aggregate the ratios were highest in 
the third decade of life, deaths being six times the expected rate at 
that age period. The ratios declined steadily and at 55 years and 
over the Altro patients experienced about the same mortality as 
persons of the same age in the general population.

When stage of disease was considered as shown in Table 5, Altro 
workers with minimal disease were found, in the aggregate, to have 
a mortality experience not unlike the general population, the ratio 
of the actual to the expected being only 1.04. The patients in the 
moderately-advanced stage had in the aggregate a mortality rate of 
one and one-half times that expected in the general population 
(Ratio 1.53) and for the patients in the far-advanced stage, it was 
four times that of the general population (Ratio 4.01).

These are quite favorable ratios for a group of tuberculous work­
ers. Equally high ratios are encountered in the general population 
among apparently well persons in certain economic and occupa­
tional groupings.
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Classification 
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AT A dmission 
TO A ltro

Y ears 
OF L ife 

Observed

E xpected 
N umber 

OF Deaths

A ctual 
N umber 

OF Deaths

R atio 
OF A ctual 

TO E xpected 
Deaths

A ll  Stages 
Minimal
Moderately Advanced 
Advanced

9,Lio.5

2-,574-5
3,691.0

2-,945-0

8 5.71

2-8.97
30.75
2-5-41

279
30
47

102.

2..09
1.04

2-53
4.01

Table 5. Ratio of actual to expected deaths post-Altro among patients classified 
according to stage at admission, 19 15-19 39 .^

1 Expected deaths calculated on the basis of age-specific mortality from all causes among 
white persons in New York City. Data from the following years were used to obtain an 
average for the period through which the life experience of Altro patients passed: 1922, 
19 23, 1924 and 19 33, I934» 1935-

M o r b i d i t y  R a t e s  o f  A l t r o  W o r k e r s

Since pulmonary tuberculosis is a chronic recurrent illness which 
is disabling for long periods of time, it is important to know how 
often and at what period recurrences take place and how much of 
his time the patient spends in “curing” for such recurrences.

“Recurrence” is defined as reactivation of tuberculosis with re­
sumption of “ cure” either at home or at an institution. Recurrence 
rates for Altro patients have also been computed by the modified 
life table method. In the later period of the study, recurrences were 
frequently detected on routine chest x-ray films before the appear­
ance of symptoms or of a positive sputum.

Recurrence rates of patients classified according to sputum his­
tory at admission to Altro are shown in Figure 4 and Table 6. The 
chances of having a breakdown after admission to the workshop 
were found to vary with the sputum history and the time after ad­
mission. At the end of ten years, 27 per cent of the workers with a 
minus-minus sputum history had had a recurrence compared with 
30 per cent of the workers in the plus-minus group. When these 
two sputum groups are combined, at the end of ten years 28 per 
cent had a recurrence of illness. The average annual recurrence rate 
was 3.2 per 100. These two groups totaled 790 patients or 85 per 
cent of the workers admitted to the workshop.
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Workers admitted to 
the workshop with a 
positive sputum showed 
much higher recurrence 
rates, the majority of re­
currences taking place 
within two years after 
admission. At the end of 
ten years, 76.3 per cent 
of these workers had 
had a recurrence but the 
greater part of these oc­
curred among the frank­
ly active patients admit­
ted to the workshop in 
the early period of oper­
ation.

The next presentation concerns the percentage of total time spent 
in “curing” from all tuberculous illness follow ing Altro discharge.

Table 6. Per cent of patients with no recurrence of illness during ten years after 
admission to Altro, 19 15-19 39 .^
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Fig. 4. Per cent of patients with no recur­
rence of illness during ten years after admission 
to Altro, 19 15 -19 3 9 .

Y ears A fter

Per  C e n t  W ith  N o R ecu rrence  D u r in g  
Past a n d  Specified  Y ears

A dmission 
TO A ltro Minus -  Minus 

Sputum
Plus -  Minus 

Sputum
Plus -  Plus 

Sputum

I 95*79 94.65 59*71
90.15 87-79 43.88

3 87.94 8 3.15 35*87
4 85.61 80.5X 3 15 2 -
5 81.75 76.48 2-9*30
6 80.88 7 3 -5^ 2-7*84
7 77*91 72-47 i 6.x4
8 75*72- 72-14 2-5*39

9 75*72. 7 1 .1 6 2-5*39
10 73.66 70 .13 2-3*72-

 ̂ Patients classified according to sputum status on admission to Altro.
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The data are given in Figure 5 in three five-year periods and are re­
lated to the worker’s sputum history at Altro admission.

The results are striking. The workers of the minus-minus group
spent 10 per cent or less 
of their time in bed in 
all three five-year peri­
ods. The plus-minus 
workers were quite sim­
ilar in this respect to 
the minus-minus group. 
They spent a slightly 
greater proportion of 
their time “curing” in 
the first two five-year 
periods than did the 
workers of the minus- 
minus group; but for 
the last period, the fig­

ures were identical.
Considerably less favorable are the figures for the group of work­

ers who entered the workshop with a positive sputum. In the first 
five years after discharge, these workers were invalided by tuber­
culosis 55 per cent of the time. This was four to five times that of the 
more favorable sputum groups. In the second and third five-year 
periods, the proportion of sick years spent in “curing” decreased to 
28 per cent and 13 per cent, respectively. Since, as previously shown, 
mortality operated most forcibly upon the plus-plus group of work­
ers in the first five years following Altro discharge, thus eliminating 
the more sickly, the more resistant survivors in the second and third 
five-year period spent proportionately less time “ curing.”  But even 
in these later periods the plus-plus group of workers never reached 
the low level of sick years of either the minus-minus or the plus- 
minus group. These data on tuberculous “ sick years” post-Altro for
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Fig. 5. Per cent of years alive that were tu­
berculous sick years post-Altro.



different classes of workers represent an important and realistic 
measure of the net effect of recurrence of illness.

It will be recalled that 85 per cent of all Altro workers were 
either in the plus-minus or minus-minus sputum group. For these 
workers, who constituted such a great majority, the percentage of 
“well” years in each of these three five-year periods following Altro 
discharge did not fall below 86 per cent and, in one group, it was 
as high as 93 per cent. Thus, “ well” years during which Altro work­
ers were productive members of the community made up by far 
the greatest part of their post-Altro life.

R e c o r d  o f  G r a d u a t e s

Thus far data have been presented concerning all workers ad­
mitted to the workshop regardless of whether they had completed 
the course of work therapy. This final presentation concerns those 
workers who had successfully reached full work tolerance and had 
been graduated. They constituted 552 workers or 58 per cent of the 
total. The proportion of workers who had graduated increased in 
the last ten years of the study—slightly over two-thirds of the pa­
tients admitted being graduated. This increase was in large meas­
ure due to a larger proportion of workers with far-advanced disease 
who had been graduated compared with the earlier period. Three 
out of five such workers admitted in the period 1930-1939 had been 
graduated and only one out of four in the early period. In fact, the 
proportion of workers with far-advanced disease who had gradu­
ated during the last ten years was greater than that of workers with 
minimal and moderately-advanced disease during the first fifteen 
years of the workshop’s experience and in numbers had far ex­
ceeded them.

The median stay at the workshop for all graduates was 20.2 
months. In the earlier period it was 24.3 months, whereas later it 
was 19.3 months. This reduction in the median length of the course 
was largely the result of the reduction in the length of stay found
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Table 7. Recurrence of illness from tuber­
culosis and per cent surviving post-Altro for 
5 5 1  patients vî ho achieved full work tolerance 
and were graduated.^

Years
After

Discharge

Per Cent W ith  
N o Recurrence 

of Illness 
During Past and 
Specified Years

Per Cent 
Surviving 

Through Past 
and Specified 

Years

I 99.81 99.81
2. 96-33 9 9 -2-1

3 91.40 98-77
4 87.78 97-83
5 8 6 .ii 97-83

1 D ata include all graduates admitted to Altro, 
19 15-19 39 . All stages of disease are combined.

necessary for workers with advanced disease. Thus, for the period 
1930-1939, the length of the course for workers with far-advanced 
disease was only five months longer than that of workers with 
minimal disease. Nor 
was there any signifi­
cant relationship be­
tween the length of stay 
at the sanatorium pre­
ceding admission to the 
workshop and the 
length of the work- 
therapy course.

Comparatively few 
workers in the recent 
period required a course 
of three or more years, 
such workers accounting for less than 4 per cent of the graduates 
in the later period. Thirty per cent of graduates had remained at 
the workshop three or more years in the earlier period.

The mortality and recurrence rates of graduates were extremely 
satisfactory. Since there was no significant difference in these rates 
for the workers in the various stages of disease, the data are given 
for the entire group in Table 7. At the end of five years following 
graduation from the workshop, 97.8 per cent had survived. This 
percentage surviving is equal to the expected survival among the 
general population of like age distribution.*

Recurrences were experienced by 13.8 per cent of these workers 
during the first five years following graduation, an average annual 
recurrence rate of 3 per 100 compared with 6.6 per 100 for the entire 
group of workers. The proportion of time spent in “curing” was 
only 5 per cent for the first five years following graduation.

^Computation based upon life table of white males in the United States, 1929-1931. 
Dublin, Louis I. and Lotka, Alfred J.: L en g th  of L i f e . N ew  York, Ronald Press, 1936, 
p. 14.



These data demonstrate that workers who achieve full work 
tolerance at the workshop and are graduated into general industry 
have a laudable record of health during their post-Altro employ­
ment.

D i s c u s s i o n  a n d  C o n c l u s i o n s

With such results, it is suitable to evaluate the position that the 
sheltered workshop should have in the general scheme of the re­
habilitation of the tuberculous. The purpose of the workshop is to 
“condition” patients who, on discharge from the sanatorium, are 
not ready to do a full day’s work. From the medical standpoint, the 
moderately-advanced and far-advanced successfully treated patients 
generally need this type of care most. It is not the purpose of the 
workshop to choose those ex-patients with whom the best end 
results will be obtained but rather to employ those who without 
such “hardening” would run great risks of recurrence of their 
disease.

From the occupational aspect, those needing the sheltered work­
shop include part-time workers who have had a trade before be­
coming ill and could return to such a trade if their physical con­
dition would allow it. Where workers have been employed previ­
ous to their illness on a job which is no longer suitable to their 
physical and mental condition, vocational retraining must be un­
dertaken, but not infrequently such training has to be postponed 
until the worker is hardened so that the end of the training period 
shall coincide with his achieving full work tolerance for his new 
job. In addition, there are students and others who have never been 
employed before their illness. For such persons too, the retraining 
is often postponed until the physical condition will allow it.

Obviously, not all patients discharged from the sanatorium with 
a satisfactory clinical status require a sheltered workshop regimen. 
A large proportion of patients favorably situated, economically and 
occupationally, return to their work part time or full time under
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the supervision of their private physician and make eminently suc­
cessful post-sanatorium adjustments.

Others with full-tim e work tolerance at sanatorium discharge 
require vocational training and are referred to the agencies engaged 
in such work. Still others with part-time work tolerance at sana­
torium discharge need a short period of part-time work as well as 
vocational training and for these, the training course may act as 
the necessary hardening regimen. Many female patients discharged 
from sanatoria take up their household duties part time or full time 
and reach a satisfactory adjustment through this means.

Altro, while it is a garment factory, does not undertake to train 
its people to become garment workers. Some of them do become 
garment workers after graduation but retraining is not the purpose 
of a sheltered workshop. Of course it would be extremely useful if, 
during this period of “ conditioning,” the patient could also be re­
trained for a new job when the old one is unsuitable or if he could 
be given the opportunity of sharpening his old skills when his old 
job is suitable. To add these two latter functions to the one of “hard­
ening” would necessitate the establishment of an extremely diversi­
fied shop since there are a multitude of occupations from which the 
workers originally come and many more for which they may later 
be trained. Such a workshop would be economically unsound and 
its primary aim—the physical and psychological rehabilitation of 
the worker with questionable prognosis—^would be diffused by the 
added stress of a retraining program in the workshop.

The advantages of establishing sheltered workshops in the cities 
are many. The ex-patients and their families are generally city 
dwellers, since tuberculosis is more commonly an urban disease. 
Too, the families are loathe to migrate since frequently that would 
mean a loss of educational and other facilities to which they are 
accustomed, usually found in cities and not so well developed in 
rural areas.

Set up in the cities, such workshops can serve a considerable tu­



berculous population. Furthermore, they are then close to the in­
dustrial and market centers where their supplies are bought and 
their products sold.

Another, although secondary, function of the workshop may be 
mentioned. It has been the policy at Altro to employ workers in the 
permanently sheltered category up to approximately 10 per cent 
of the roster. Medically, such patients have been called the “good 
chronic” cases, patients who have stabilized lesions evident on the 
x-ray film but who have not been rid of their positive sputum. If 
properly chosen, some of these patients, too, can be expected to 
achieve full tolerance and self support under the non-competitive 
conditions maintained at a sheltered workshop.

The problem here is one of very careful choice of patients. Such 
patients are similar to the ones that populate the Papworth and 
Preston Hall Colonies in England. The English experience, as well 
as the Altro experience, shows that it is not necessary permanently 
to institutionalize such patients and take up beds needed for the 
persistent influx of fresh cases. Nor are these chronic cases con­
tributing to the general social good if they are sent home and rele­
gated to complete economic dependency upon the community re­
sources. Colonies and, to some extent, sheltered workshops, can 
put these substandard people to work earning part if not all of 
their livelihood, thus, in part, relieving the community of their 
support. And the workers enjoy a meaningful life.

So much for the sheltered workshop. Now how can industry 
function in the scheme

In the first place, employers must recognize that workers who 
have old, arrested, clinically non-significant tuberculous scars in 
their lungs present almost as little risk as the non-tuberculous work­
ers. In some instances, old experienced key workers have been dis­
charged following the disclosure of such lung scars by plant x-ray 
surveys. This practice, we are all agreed, is unsound medically and 
economically wasteful.
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Second, employees who have fallen ill with tuberculosis and are 
successfully treated should be returned to their old jobs under medi­
cal supervision when those jobs are suitable and when medical opin­
ion finds the employee capable of full-time work. Most employers 
do this. Such a practice could wisely be made universal. Third, if a 
tuberculous employee is unable to work full time after successful 
sanatorium treatment, he should be allowed to work at the plant 
part time. Here especially adequate medical supervision is essential. 
Where the plants are small and such medical care is not feasible, 
many plants can pool their resources and perhaps with the aid of 
local, state, federal, or private health facilities, establish adequate 
safeguards for these part-time and full-time workers. Work un­
supervised is worse than no work at all. Obviously part-time work­
ers are economically not self-supporting. In England today there 
are proposals that these part-time workers have additional subsidies 
through a government grant to make up for their needs until such 
time as they become wholly self-supporting.

Employers should not be asked to re-employ ex-patients with 
positive sputum and quiescent disease—the “good chronic” case— 
since the uncertainty of prognosis in these workers is great. The 
public health considerations are also against such a procedure.

Those planning the rehabilitation of the tuberculous are faced 
with two major problems at the present time. First there is the 
immediate problem of contributing to the manning of the war in­
dustries. As has been said, the successfully treated part-time and 
full-time tuberculous worker can be integrated into the scheme 
with great benefit to the nation and to the worker himself. A  risk is 
present but if workers are chosen on a sound medical basis, the risk 
is not great and is worth taking particularly in the present emer­
gency. Second, plans must be made for the future tuberculous 
service men and civilian war workers. The expansion of the facili­
ties for training and placement of tuberculous workers is neces­
sary. In addition, the establishment of workshops for industrial con­
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valescence and perhaps colonies for the “ good chronic” patients is 
called for. The experience at Altro can be suggestive to those en­
gaged in such planning. It is believed that the Altro results have 
sho\vn that the sheltered workshop has a definite and useful place 
in the scheme for the rehabilitation of the tuberculous.
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