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occur and enables the body fo remain in heat and water
balance.

The ity of the ,vtractw intai heetand
water bal in comfortabl d upon
the mtegnty of the mucosa. Lnﬂammatxon of the muco&, an

in its or in its surface impede

this vital function. During penods of fever, increased heat (7
pen:ent per F deg fever) and water are dissipated. This reduces
body ture but causes ive water losa. The ideal
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improvement. The greatest difference was in the perspiratioy
rates, o {aclor of importaace to cardiac patients in particulars

The dxﬁicu.lty encountered in maintaining fluid and electro-
lyte balmce in pahent.s suﬂ'enng from burns i in temperate
1i d in hot en by
addmonal evaporative fluid loss. Naval hosplt.al ships havmg
all wards, laboratories, and living spaces air cooled, represent
a notable achievement in the control of envu'onmen'.a.l factorg
for hbe purpose of pmvxd.mg better treatment of patients,

t.hempeuhc environment, for the person is a cool, dry, ambi

condition which enhances the dissipation of hmt from there-. -~

spiratory tract and the skin. Water loss must be replenigshed
systematically, particularly when hyperventilation exists.

Patients with chmmc pnlmonuy dxsase are ofeen plagued R
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Fig. 2....Relation of Inspired Aur Temperature to
* ~ Humidity*

ratory-tract tions. As these mul:
in_vi the exch ige of heat and water

dwindles. Warm, humxdlﬁed ired air is tial to
dehydration under these circumstances. - S

Patients requiring oxygm therapy, or those thh a tmche—
otomy (an artificial opening into the windpipe) requuespecm.l
attention to assure a warm humid supply of inspired air, The
cold dry oxygen or the bypasmg of (.he nmphnryngeal
mueosa * nts, the. br tech-
niques for hesia'and encl are special
means of treating lmpa.xmd ‘heat Ioss ﬂmt must be considered
under therapeutic envm)nments.

by vxseous

lNFlUB*lCE OF-ARR CONDITIONING ON
HOSPITAI.IZED_, PATIENTS

a more important role
on of comfort: In many
cases, proper air condmonmg iS'a factor in'the therapy of the
patient, and, in some mstanees, it is the major treatment.

JAn, nnalyws of patients in .a.partially air-conditioned_hos-
p:hl where the ambient climate is normally hot and humid has
revealed an improvement, of vital signs in those patients hos-
pitalized in the -air-condifioned wards as compared-to-the
group assigned to the unconditioned part of the hospital. The

airconditioned group was quieter and had more rapid physical

oy

m burns.
Pahenh w'lth '.hymtoxmosxs tolerate hot humid conditions
or heat waves very poorly. Their metabolism is high, and
therefore their heat production is excessive. They may be
una.ble to eliminate heat from the body surface as rapidly
a8 it is produced and transporf.ed to the skin, They develop
hyperﬂwrmm or- fever, aud a tachycardm or rapid heart

" ! raté. The demand on the for transport of heat

from the interior of the body to the skin surface is increased.
The increased .body temperature leads to increased cell
‘inetabolism, and in turn to still greater heat production. This
vicious cyels” nay - thireaten ‘Life if the cardio-vascular or

" transport mechanism -breaks down: A cool, dry environment

favors the loss of heat by radiation and evaporation from
the skin, and may save the life of the-patient.

Cardiac pahen'.s may be unable to maintain the circula-
tion necessary to insure normal heat loss.. Recently the im-
pottance of air conditioning hospital ‘wards and rooms of
cardiac. patients, pa:txcularly those th.h congestwe heart
failure, has been i as a th fItis
more important in troplcal or subt.mpxcal climates. Indi-
vxdu&ls with head injuries, those sublecwd to brain opera-
hons, nnd t.hose with barbiturate poisoning may have hy-
per ially in a  hot . envi t, due to a
dxswrbance in the heat regulatory center “of the brain. Ob-
v-musly, one of the.most important:factors in recovery is an
énvironment in which the patient can losg heat by radiation
and evapomhon ‘namely, a cool rom with dehumidified air.

‘A hot dry environment (89.6 F and 35 percent relative hu-
mxdlty) has_been used over an extended period for the
tréatment of patients with rheuma’wld &rthnhs, with re-
porwd improvement.”.

CONTROL OF AIRBORNE INFECTION

The Council of Physical Medicine of the American Medical
Association approved the radiant dmnfectmn of air in 1943,
and two eub ittees of the C: i R h and
Standards of the American Public Health Amocmhon have
reported favorably upon the control of airborne infection by
sa.mtary venhlxt.wn xmd on w samthon respectxvely 80100
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Fig. 3...: Heat and Water Exchange During Respiration® .
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The ASHAE Technical Advisory Committee on Air Steriliza-
tion -from 1944 to.1949 reporied progress in Tue ASHAE
JomAL SecrioN, Heating, Piping, and Asr Conditioning and

mmended a set of definitions, formulations and factors

lmporta.nuhmdlrect tion of infectious droplets or drop-
iet nuciei in the spread of respiratory tract infections.” .. -

The followmg sequence of events has.been postulated as
occumng in a lArge proportion of mtm—wan:l infections: (a)

‘adoption by the American Public Health A
m’m‘wgw The following paragraphs give some idea of
the scope of the subject.

The majority of airborne diseases are spread indoors
where people gather. Today the unsolved pmblem of staphy-
Jococci infect itals now far exceeds and

licates the ,",v" i blem. Any pro-

of air sanitation is influenced by a number of factors.

To the winter months, the clo&ng of doors, windows, and other
means of access to the'outdoor air to conserve warmt.h as well
as the crowding of persons indoors, provides condmam con-

of y large p fective particles from
patlen'.s &) mpld ventmg or seﬁ.lmg of these p&rhcles 80
that those remaining airborne are in low concentration, (c)
survival of infective particles to permit the accumulation
of high..concentrations on surfaces, (d) repeated reintroduc-
tion of-infective particles into the air, under the stimulus of
ward activities or by air currents of the order of 50 fpm
over the :floor, and () extension of infective areas by air
turbulence throughout the. ward or hospital.. The most im-
portant link in this probabie infection chain has been demon-
strated to be the reintroduction of particles into the air®* .

toa incidence of contagion. This I ph

g:;:emm:g:d in Fig. 4 which represents a study made by
the U. 8. Public Health Service, wili concern the ventilating

eer insofar as air quality (determmed by temperature,
humidity, air replenishment, type of air movement, and free-
dom from contamination) is a major intrinsic factor. Apart
from the seasonal picture of airborne contagion are such ex-
trinsic factors as rate of turnover of personnel, and the marked
susceptibility of the recruit as compared with permanent

nnel? as shown (see Fig. 5) by studies of military per-
sonnel housed in barracks. These extraneous variables and
the factor of contact infection (d.uect spray) tend m com-
plicate sny evaluation of the eff of air
for eli of i in droplet lei and
droplet-dust. Thus, control measures may eliminate con-
sistently 90 percent of -sirbome organisms in laboratory
tests, but may not effect a decrease in actual incidence of
mfechon exwedmg 30 pement Thu-ty per:ent may be the

I ive studies on- air disinfection have indicated two
distinct control measures: (a) suppression of dust and lint,
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" methods. The dxst.mchnn should be clearly drawn, therefore,

between the effectiveness of & procedure in laboratory tests
and its effectiveness and applicability. in actually reducing
the incidence of airborne disease. On the.other hand, recent
studies suggesf. that inhalation of dust-borne bacteria is more

hoﬁlﬂﬂlﬂu of diseoses couting d‘mﬂﬁy lor ‘s :onsnvhn duy: or
w ho nmup of 100,000 wage eamners {10 poumf women) in diffor’

Hﬂ- 4.:... Stdy of Averuge Monlhly Frequen:y (1921—
1926’ indusive) of Specified:Respirgtory Diseases. .-
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Fig. 5.... Monthly Incidenc Respiratory lliness
Among Navol Recruits and Shlp s Compony (Pennnnent .
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and (b) disinfection of dmplet—nuclex A third measure, con-
trol ‘of relative humidity, is lmpomnt 1t has been shown
that the viability of certain ommsms ‘sprayed into the
atmosphere from a liquid suspension is dependent on reli-
tive humidity. The mortality rate of the organisms-is very
high at a relative humidity'of " 50 pércent,!® and detfeases at
humidities above and below this figure. It has also been re-
ported. that the influenza virus loses much of lts vx.rulanne
when the relative humidity.is 50 percent.t -

Well controlled,” large -scale tests of the various meﬁmds
of. air ‘sterilisation” conducted in "barracks'’** have con-
firmed the importance.of dust eontml in minimizing the
spread of airb dwse, 8 which has-guided
the practices of i for a number of years.
The i importance of the dust factor has béen emphasized by
many engineers, sad has been convincingly demonstmted by
subsequent bacteriological studies aboard ships.

Ultraviolet: radiation of floors and upper air wag studled
extensively at the Naval Training Center, Sampson, N. Y.
In barracks housing naval recruits, hHospital admissions.for
respiratory infections-(mostly azlanhal fwa') were 25 pement
lower in a group of men
2537 Angstrom Umm, 1 to- 7 ergs per (cm’) (sec) at bed leve]
than they weré in adj control b
violet radiation.!® .

‘AL com.mﬂed mdy over a: 181X~ yeﬂr pemd on’ the svallm-
hon of ult; -0 ing quarters’as a’ sup-




