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The Expert Committee on Tuberculosis of the World Health Organiza-
tion, at its second session, held in Geneva in February 1948, reported that
" In some countries it will be necessary to construct temporary inexpensive
buildings in order to provide beds for the treatment and isolation of the
tuberculous." 1

Experience in many countries has shown that there is a tendency for a
number of governments and private agencies to erect relatively large
buildings, modelled on costly designs, which absorb a disproportionate
amount of the total capital available for the entire antituberculosis control
programme within the country. The monumental nature of some institu-
tions, built on sites often far removed from the homes of patients and
involving relatives and friends in great personal inconvenience in visiting,
has frequently raised the question as to whether the expenditure lavished
on them has been commensurate with the results achieved. In some
instances, this excessive financial outlay has led to the stagnation of other
equally important aspects of tuberculosis control, with the result that an
ill-balanced programme is in existence, and one finds elaborate institutional
accommodation without parallel measures being taken for the provision
of adequate preventive and diagnostic facilities.

The expenditure involved in providing hospital and sanatorium beds
for the tuberculous is the heaviest charge against a tuberculosis-control
programme, and yet it is appreciated that such accommodation is necessary
if the principles of segregation and isolation are to become effective and
if modern methods of treatment are to be carried out. Since the first
World War, building costs have increased three- to fourfold and more
in many countries, making it impossible for less wealthy countries to
follow and copy the structural features of institutions erected by a number
of countries still in a position to meet the high capital costs.

Any institution for the treatment of tuberculosis needs to have a central
block for administrative staff and to be provided with kitchens, ancillary
storerooms, dining-rooms, and, if possible, a recreation room. For the
treatment of active cases there must be blocks containing an operating-

' World Health Organization, Expert Committee on Tuberculosis (1948) Off. Rec. World Hlth Org. 11, 5
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theatre, and anaesthetic and sterilizing rooms, with surgeons' and nurses'
dressing-rooms and an x-ray department close by. Additional blocks will
be necessary for the treatment and supervision of more-convalescent cases,
and it is certainly an advantage to have available a pathological department
in which all investigations can be carried out, as well as research work.
Accommodation for the disposal of sputum is also a necessity, and most
institutions require a laundry block and an engineering section. In many
cases, these different blocks can be joined by suitably covered corridors.

These simple requirements are to be regarded as minimal. Where capital
is available, refinements in the shape of call-systems by means of lights,
special floor covering, beds, and mattresses, furniture specially designed
with a view to easy cleaning, radio-fittings, etc., can be added. There is
practically no limit to the additions which may be made to the basic
structure, but the object of this note is to invite the attention of those
interested to the possibilities of erecting the less expensive types of structures
into which it is possible to place first-class equipment.

In order to obtain detailed information as to the availability of relatively
inexpensive buildings, the Secretariat of the World Health Organization
sent a letter to a number of firms in Europe and America inviting them
to contribute information with regard to the provision of buildings, pre-
fabricated or otherwise, which could be used as institutional accommodation
for the tuberculous in countries with varying climates. One of the major
objections raised to the so-called prefabricated type of buildings has been
that they are ill-adapted to very hot, or very cold, climates. Medical experts
have expressed the view that these buildings are likely to be too hot in the
summer and that it is impossible to heat them adequately in the winter
months.

The replies received from the different firms approached have been of
considerable interest, and the Organization is grateful for the valuable
information given.

The attitude of one firm supplying metal types of buildings is best
summarized as follows:

The assembly of all the parts required for small hospitals of this type calls for reason-
ably general agreement amongst many doctors, engineers, manufacturers, shippers,
builders, and others. Such agreement is almost impossible to attain and a terrific amount
of money and effort is wasted in attempting to incorporate all the variations of opinion
concerning a project of this nature, where so many specialists are involved.

If the broad general terms of minimum and maximum requirements for a small
number of typical hospitals could be laid down, the first essential steps would have
been accomplished. Such indications might include: the sizes of rooms, whether
operating, radiographic rooms, etc., are required, whether private rooms are necessary,
whether bed-patients are to be wheeled outside, whether staff is resident or non-resident,
and, of course, adequate notes on local climatic conditions.

Given the opportunity to estimate on specific requirements, most manufacturers
would be in a position to give price information and technical data. Such information
could be given to many governments, and manufacturers would then be much more
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likely to succeed in accomplishing practical installations than would be the case were
each government to undertake its own complete designs, with its own staff and the
consequent multiplicity of problems.

Another firm has had special experience with the Quonset type of
building which is suitable for speedy expansion of hospital facilities in
any part of the world. These buildings can be suitably insulated and present
an attractive appearance. They were used by the US Navy during the
second World War: about 150,000 of these buildings were set up in climates
ranging from the Arctic to the Tropics. The Quonset hut measuring
40 feet x 100 feet (12.2m x 30,5 m) can be centrally divided by an eight-foot
(2.4 m) corridor with emergency exits at both ends. The walls are per-
pendicular to the floor up to a five-foot (1.5 m) level, where a slight curve
starts to bridge the distance to the conventionally flat ceilings. This curve
produces the only unusual feature of the interior, except that the windows
are higher than usual. This additional height of the windows, however,
has the advantage of retaining privacy in a ground-level structure which
may be close to a public highway. A centrally located nurses' station,
utility rooms, one containing the sterilizer, a serving kitchen, one bath-room,
and three toilets are all of the smallest practical size in keeping with the
general idea of affording most bed-space. This unit accommodates in all
30 patients. The building and the erection cost per bed is approximately
$1,695.

Another firm has had experience in providing metal buildings for
tuberculous patients for South Africa and for at least one country in Europe.
They comment as follows:

Present-day insulation methods have eliminated interior temperatures as a prime
factor in choosing between a steel and masonry type of building. Good conductors
of heat, such as aluminium, can be effective insulators of heat because their surfaces
reflect the radiant part of heat loss which constitutes from 65% to 85% of the total loss.
Some metals are better reflectors of radiant heat than others ; the characteristic of metal
which determines its ability to reflect heat is the particular molecular structure of the
surface. The aluminium sheet as a building material has ideal insulation characteristics
for it gives a higher degree of reflection of radiant heat than do galvanized or painted
sheets.

In hot summer weather aluminium roofs reflect the sun's heat from the building
and keep it comfortable. They do not retain stifling day-time heat during the night,
for when night-time coolness arrives the roof temperature immediately drops and the
buildings become cool because aluminium has a low heat storage capacity.

Conversely, in winter, in warming the building, the supplied heat immediately heats
the air inside the building instead of heating up the structure itself.

In instances where further insulation is necessary this may be done by providing
a covering of aluminum vinyl which gives a good appearance and is, at the same time,
fireproof. Where a more finished interior is needed it would be well to use plain ultralite,
and then finish the interior with celotex fibreboard or other such material.

In Europe, the firms approached are satisfied that it is not possible to
draw up plans of buildings which could be applicable to all countries.

11
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One firm suggests that the only chance of being able to put into effect
rapidly far-sighted plans is to start work in model districts, say, one urban
and one rural, the plans being drawn up according to the climatic and
economic conditions of the country. The view is expressed that no State
would be willing to accept and adopt the schemes of others. If, on the other
hand, a general guide were given from a representative group of medical
and architectural specialists, effective and rapid progress would no doubt
take place.

In the north of Europe, the manufacture of prefabricated timber
buildings has in recent years developed into a large industry. From the
manufacture of ordinary dwelling-houses, the industry has spread into
the fabrication of buildings for barracks, factory premises, and the
housing of groups of workers, all of which had to be built in the shortest
possible time. The standard designs have panelled wall sections, but
sections can also be supplied for subsequent plastering by purchasers.
With the system employed, the material is better protected against the effects
of severe weather conditions than in other types of building. The sections
are put together from dry timber in the factory. It is pointed out that
a great many timber houses have been built and have been in use for a
hundred years or more, that they can be adapted to almost any design,
and that they are warm in winter and cool in summer thanks to the insulating
qualities of ready-made timber walls. It is added that timber houses are
extensively used in Canada, Scandinavia, and in the USSR, where the
climate can be exceptionally hard and trying.

Fig. 1 gives an example of a timber framework building which was
erected some fifteen years ago, and which has served its purpose well as
a unit for the treatment of tuberculous patients. The exterior walls are in
asbestos sheeting and the interior lining throughout is compressed building-
board with a fine cellulose finish, easily washable, and of excellent wearing
quality. As will be seen from the plan there is a kitchenette, recreation
room, lounge, and dining-room for 56 patients. The cost of this building
(in 1934) complete with fixtures, fittings, bedsteads, blankets, etc., was less
than $800 per bed (in the United Kingdom). As the building was erected
in close proximity to an existing institution, there was no charge for ground,
and both electricity and water-supplies were near at hand. Practical ex-
perience has shown that this building has satisfied the most exacting demands
of the medical and nursing staffs. It has been appreciated by the patients,
which is not an infallible guide as to efficiency, but a good sign.

Although there are many references in the literature to architectural
designs for sanatoria and tuberculosis hospitals and dispensaries,2 3 4
yet few references to the provision of inexpensive institutional accommoda-

2Basil, J. B. (1946) Tuberculosis hospital planning and construction, New York
3 Kidner, T. B. (1921) Publ. Hlth Rep., Wash. 36, 1371
4 US Public Health Service (1945) Hospitals, Washington, D.C. (Architectural Record's Building Types

Study No. 104)
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FIG. 1. PLAN OF PREFABRICATED TIMBER BUILDING
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tion are to be found. During the second World War many countries did
not hesitate to introduce simply constructed buildings, some of wood, others
with timber framework with concrete exteriors, and it is of interest to know
that in 1949 many of these structures were being used for the treatment of
tuberculosis. Good examples are to be found in the United Kingdom,
Egypt, and in a number of tropical countries. The " emergency " hut ac-
commodation used in the United Kingdom (some 40,000 beds were provided
within the space of one year) has proved quite suitable in the treatment
of tuberculosis during the postwar period. It is a remarkable fact that
" temporary" wooden buildings erected during the first World War are
in certain countries still, thirty-five years later, being used as institutional
accommodation.

The Expert Committee on Tuberculosis of the World Health Organiza-
tion considered the subject again at its fourth session, held in Copenhagen
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from 26 July to 30 July 1949, and in their report to the Executive Board
of the World Health Organization 5 recommended strongly that WHO
should encourage the use of simple and inexpensive types of construction
which can be quickly erected for the institutional care of the tuberculous
in countries where the need for beds is urgent, but which, for various
reasons, may not be in a position to erect more permanent buildings. The
committee was of the opinion that these inexpensive buildings serve the
purpose in a satisfactory manner.

t 5 World Health Organization, Expert Committee on Tuberculosis (1950) World Hlth Org. techn. Rep.
Ser. 7, 8

SUMMARY

The high cost of building elaborate
accommodation for the tuberculous has
often absorbed a disproportionate amount
of the sum available for tuberculosis
control, resulting in an ill-balanced pro-
gramme. In order to obtain detailed
information as to the availability of
relatively inexpensive buildings, the Secre-
tariat of WHO circularized a number of
manufacturers in Europe and America.
Replies from several manufacturers showed
that relatively inexpensive buildings could
be produced, but that specific information
on the size of units, the services to be
included, and the climate to be withstood
should be provided. Simple and inex-
pensive types of construction have already
been used satisfactorily for the institu-
tional care of the tuberculous and may be
recommended for countries where the
need for beds is urgent.

RE1SUMJt

Le couit eleve des batiments specialement
etudies pour l'hospitalisation des tuber-
culeux a souvent absorbe une proportion
exageree des fonds consacres a la lutte
contre la tuberculose, ce qui s'est traduit
par des programmes mal equilibres. Le
Secretariat de l'OMS s'est adresse a un
certain nombre d'entreprises, en Europe
et en Amerique, afin d'obtenir des rensei-
gnements detailles sur la possibilite d'edi-
fier des constructions peu couiteuses. Les
reponses reques de plusieurs fabricants
montrent que des batiments peuvent etre
construits moyennant une depense relative-
ment faible, mais qu'il est necessaire de
disposer de renseignements precis sur les
dimensions des unites, les services a pre-
voir et les conditions climatiques auxquelles
les batiments seront exposes. Des construc-
tions d'un type simple et peu couteux,
qui ont deja et utilisees de facon satis-
faisante pour l'hospitalisation des tuber-
culeux, peuvent etre recommandees aux
pays dans lesquels le besoin de lits se
fait sentir.


