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CONTROL OF CROSS-INFECTION 
BY BACTERIA 

T HE Medical Research Council's Wa.r Memoran
dum, No. ll, entitled "The Control of Cross

Infection in Hospitals" (London : H.M. Stationery 
Office, 1944. 6d. net) epitomizes a great deal of 
research on this important question. Cross-infection, 
says Sir Wilson Jameson in his introduction, is most 
apparent and dangerous among infantile and juvenile 
patients in hospitals, so that this memorandum deals 
mainly with the risks in children's wards ; but it is 
pointed out that the risks exist also among children 
at home and wherever else they assemble. Nor are 
adults by any means free from them. The risks are 
naturally greatest where infectious diseases are being 
treated, but they exist in every hospital ward; and, 
when a cross-infection occurs, the cost of it may be 
so high that any measures taken to prevent it are in 
the long run economical, even if these include, as 
they often must, building alterations. 

The commonest types of cross-infection are the 
respiratory ones, such as tonsillitis, middle ear 
disease, 'colds in the head' and pneumonia. "If ton
sillitis due to hremolytic streptococci is accompanied 
by a rash, it is known as scarlet fever." Some thirty 
serological types of hremolytic streptococci have been 
identified, and one and the same type may cause 
different effects in different patients. The tracking 
down of these types may be a very complex under
taking. Diphtheria, measles, chicken-pox, whooping 
cough, German measles, mumps and that disease 
about which much has been written recently, infective 
hepatitis, are other important infections which gain 
entrance by the respiratory tract. Gastro-intestinal 
infection may be a serious cause of death among 
infants in hospital. Epidemic diarrhooa, bacillary 
dysentery and diseases of the typhoid group may also 
occur. Wounds and burns may become infected, and 
abscesses, erysipelas, cellulitis and septicremia may 
follow. Hremolytic streptococci and staphylococci 
are the commonest causes of cross-infection of 
wounds. There are also the skin infections, impetigo, 
ringworm, scabies and pediculosis and infections of 
infants which may cause inflammations of the 
mother's breast. Nor should we concentrate all our 
attention on cross-infection . of the patients. The 
nurses and other personnel need protection from it. 
Dr. Joyce Wright (Brit. Med. J., 585, April 29, 1944), 
in her study of the sickness records of nurses in 
University College Hospital between 1936 and 1938, 
discusses this problem and emphasizes the need for 
further work on it. Although smallpox is outside 
the scope of the Medical Research Council's memor
andum, it is interesting to note in passing that the 
theory that smallpox may spread from smallpox 
hospitals to the surrounding population by way of 
the air has been revived and supported by Dr. C. K. 
Millard (Brit. Med. J., 629, May 6, 1944). 

Infection in a hospital may be either from a 
clinical case, from a case which has not been recog
nized or is in its incubation period, or from a 'carrier' 
who is either a convalescent or harbours the organisms 
concerned without showing any symptoms. From 
any or all of these, infection spreads by way of the 
secretions or discharges or from the skin or from 
wounds. It can spread by contact with the patient 
or with his clothes or belongings, or by means of food 
or living vectors. But of special interest nowadays 
are infection by dust and by droplets of moisture, 

which can be projected 3-6 ft. through the air by 
talking, coughing or sneezing. Such infection may 
fall either on another person or on to bedclothes, 
utensils, food or on to the floor. Small droplets may 
evaporate and leave in the air minute droplet nuclei 
which are infected and may carry infection for con
siderable distances. The diagrams printed in this 
memorandum indicate that bacterial counts of the 
air show considerable increases when bed-making or 
floor-sweeping raises the dust. Dry floor-sweeping 
does this especially, and the dust settles on bed
clothes, on the furniture, on food, toys, utensils, and 
so on. Pathogenic bacteria can live in floor dust for 
weeks or even months, and may be numerous there. 
Large numbers of virulent diphtheria bacilli have 
been isolated from the floor dust of diphtheria wards. 
It has been estimated that the floor sweepings of one 
ward in an ear, throat and nose hospital contained 
I 00 million hremolytic streptococci ; and tubercle 
btroilli and pneumococci have also been obtained from 
floor dust. The bacteria of ward dust come mainly 
from bedclothes ; and even the straightening of the 
clothes of one bed can raise the bacterial count of the 
surrounding air 100 times. The scales of skin, and 
hair and finger-nail cuttings found in dust also may 
carry pathogenic bacteria. 

Surrounded by this multitude of enemies, what are 
we to do ? War Memorandum N1). 11 referred to above 
gives detailed directions. Among 
measures are the abolition of the large open ward 
and encouragement of the modern tendency to build 
smaller units. About half the beds in a children's 
hospital should be in small isolated rooms, so that 
patients may be isolated if necessary, and so that 
those suffering from the same disease can be grouped 
in small wards. Patients should be grouped according 
to medical risks rather than accordirig to age. Nurses' 
duties should be so allocated that risks of cross
infection are avoided. This applies especially to those 
engaged in the kitchens, on the preparation of 
feeding bottles or on toilet duties. Nurses should 
receive training in the risks of cross-infection and in 
hygiene and bacteriology. Similar rules should apply 
to visitors and to walking patients who may be helping 
the staff. Immunization and chemo-prophylaxis are 
also helpful. Labour-saving methods are also dis
cussed. The use of trolleys, for example, in the 
serving of meals considerably reduced the 7!- miles 
walked by the staff of one hospital when they served 
one meal. The control of contact infection is dis· 
cussed under the headings, handwashing, laundry, 
cleanliness of kitchens and food stores, the reduction 
of flies and other insect pests and, in children's hos
pitals, breast and artificial feeding. 

The control of droplet infection is effected by 
adequate ventilation at all times and all the year 
round, by placing beds not less than 12ft. apart, by 
the use of efficient face masks (which should not be 
carried in pockets and should only be used once), by 
the use of antiseptic aerosols insufflated into the air. 
R. J. V. Pulvertaft (J. Hyg., Camb., 43, 35.2; 1944) 
gives a valuable summary of recent work on these 
aerosols, and the same journal contains in earlier 
issues other accounts of research done on them. 
Prof. S. Mudd, of the University of Pennsylvania, 
has given us recently (Brit. Med. J., 67, July 15, 
1944) an American view of progress in the steriliza. 
tion of the air. Ultra-violet irradiation is also helpful. 
Prof. L. P. Garrod (Brit. Med. J., 245, Feb. 19, 1944) 
claims that his study of hospital dust shows that 
"ordinary, diffuse daylight even on a cloudy day and 
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even in winter in England; can be lethal to bacteria, 
and that glass is no absolute bar to this effect". 

Dust-home infection has received much attention 
recently. The interesting work quoted in this War 
Memorandum No. II shows tha t bedclothes should l::e 
handled gently and should not be allowed to touch 
the floor. The number of bacteria scattered from 
them is much reduced if they are impregnated with 
'technical white oil'. Similarly, the treatment of 
wooden and linoleum-covered floors with spindle oil 
reduces the risk of scattering bacteria during sweep
ing. A striking diagram of results of bacterial counts 
of the air before and after oiling of floors illustrat£s 
this. Floors made of rubber, concrete or composition 
should be washed, vacuum-cleaned or sprinkled with 
damp sawdust before sweeping. For the same reaEons 
dusting with dry dusters is banned. Food, sterile 
materials and so on should, of course, be protected 
from dust, and any article which falls on to the floor 
should be regarded as being contaminated. A recent 
paper by F. C. Harwood, J. Powney and C. W. 
Edwards, of the British Launderers' Association 
Labora.tories (Brit. Med. J., 615, May 6, 1944) 
describes a new technique for oiling l::edclothes which 
incorporates the use of dilute water-in-oil emulsions. 
P. H. R. Anderson, J. A. Buchanan and J. J. 
MacPartland, in the same issue of that journal 
(p. 616), record theii- successful lowering of the rate 
of respiratory infections in a military barracks by 
the oiling ofthe floors with spindle oil. Joyce Wright, 
R. Cruickshank and W. Gunn, in the same issue 
(p. 6ll), have shown that oiling of the floors would 
not by itself be enough to control the spread of dust
borne hremolytic streptococci in measles wards, but 
that oiling of all the bedclothes in addition to oiling 
of the floors did control this. The infection cycle is, 
they say, respiratory tract-droplets and discharges 
- bedclothes and garments-ward air during bed
making-ward dust-ward air during fiWeeping. 
Oiling floors thus attacks only the fina l links in this 
cycle, and oiling of the bedclothes s nd linen attacks 
the earlier ones. 

The Medical Research Council memorandum gives 
in its appendixes lists of disinfectants and instruc
tions for their use and rules for sterilization, isolation, 
and the application of dressings. The special require
ments of matemity wards are also considered, and 
rules are given for the procedure to be followed when 
an infection does occur in a ward. G. LAPAGE. 

SAP-STAINS OF WOOD 

SCHEFFER and Lindgren1 present a summary of 
a pproximately ten years of field and laboratory 

work on sap-stains of wood. They state that market 
demands for wood products are becoming more exact
ing, making stained wood more difficult to dispose 
of. Losses from degradation are in general decreasing 
because of improved methods in controlling stain. 
Chemical, mechanical, and fungus stains are described 
and discussed as to symptoms, cause, timl::er Epecies 
involved, effect on various wood properties, and 
control, the major emphasis being on blue stains 
caused by fungi. In the United States blue sap stains 
are of greater importance in the south than in any 
other region, although locally and seasonally impor
tant also on the west coast and in northern Idaho 
and contiguous regions. The chief factors influencing 
the development of fungus blue stains in sapwood 

lumber and other wood products are temperature, 
oxygen, and water.· No correlation was found between 
wood density and susceptibility to stain. Flat
grained luml:er was slightly more sm:ceptible to stain 
than edge-grained, due to the great er number of 
rays exposed and the larger proportion of sapwood. 
Wood once seasoned and remoistened wes less suuep
tible than unseasoned wood, but not significantly w. 
No difference wes found in susceptil::ility to stain 
between winter-cut and summer-cut timl.::er. 

The fungi causing blue stain a re dieEEminated by 
air, ips beetles, mites and possitly to wme extent 
by the saws which cut the logs into luml:er. Tough
ness (ability to stand loads applied quickly) of stainEd 
wood was significantly reduced as compared with 
unstained wood ; but other mechanica l properties 
were not significantly affected. Creosote under 
pressure penetrated considerably dEEper into stainEd 
pine bolts than into matched unsta ined bolts. The 
presence of stain did not affect the yield or strength 
of paper made from the wood, nor did it affect the 
glueing and other properties of the wood. The com
mercia l aspects of stain control in the southern 
United States are discussed, including the advantages 
and disadvantages of end-racking, end-piling, crib
piling, steeming, kiln drying, and chemical treat
m ents. The chemicals most used a t preEEnt are 
'Lignasan' (ethyl mercury chloride plus inerts), 
'Dowicide P.' (mixture in equal pa rts of Eodium 
tetrachlorophenolate and sodium 2-chloro-o-phenyl
phenola te plus excess alkali) and 'Dowicide H.' 
(sodium tetrachlorophenolate plus excess alkali). 
The phenolates are more persistent on the luml.::er 
and more · toxic to moulds. In poor seasoning 
weather, the control sometimes is erratic. It is estim
ated that three billion fEet of pine and hardwood 
lumber was dipped or sprayed in 1936. Not only 
lumber but also other products, such as posts, barrel 
staves, shingles, lath, and exterior millwork now are 
treated to control stain. 

One of the problems of commercial stain control 
is that treatments generally successful in preventing 
the development of sap-stain in luml::er occasionally 
fail. As one of the basic approaches to the solution of 
this problem, VerralJ2 studied the rela tive importance 
and seasonal prevalence of wood-staining fungi in the 
southern United States. The studies were made in 
1937 and 1938 in Louisiana, Mississippi, and Georgia. 
More than a thousand isolations were made from 
both logs and lumber of twelve species of treee, 
among which long-leaf pine (Pinus palustris Mill) and 
r ed gum ( Liquidambar styraciftua L .) predominated. 
Blocks were inoculated with the iw lated fungi to 
test their staining ability. The staining floras of l:oth 
logs and lumber Were very nearly alike. Those most 
important in pines were: aeratostomella pilijera, a. ips, 
Diplodia natalensis, and other D. sp.; on hardwoods. 
Endoconidiophora coerulescens, aeratostomella pluri." 
annulata, Diplodia natalensis, and Graphium rigidum 
Diplodia natalensis is of prime importance only 
in the summer months, Endoconidioph01·a coerulescens 
is of low incidence in the summer months, and 
aeratostomvlla pilifera is relatively more frequent in 
winter than in summer, although of importance the 
year around. a. ips, Diplodia sp., a. pluriannulata 
and Graphium fluctuate very little with season. 
Diplodia natalensis isolated from stained wood is 
identica l with that isolated from cotton and other 
common agricultural plants in the region. Its pre
valence in 1.'1lmmer is thought to be due to a com
bination of ability to grow at high temperature, and 
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