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INDUSTRIAL MEDICINE IN SPAIN
Curso de Higieiie del Trahajo (A Course of LectuI-CS in

Industrial Hygiene). Edited by PRINlITIVo DE LA
QUINTANA (Jefe provincial de Scanidad de Madrid) and
JUAN DANTIN GALLEGO (Jafe de Ia Secci6n de Higiene
Industrial de la Jefatul-a provincial de Sanidad de
Mcadrid). First Volumlle. Madrid (1944). Pp. 620.*

t/c /o Qulntaon, P. ' Pruglogo , (Prefacc)
In this short foreword the author suggests that the

next Internattional Congress on Industrial Accidcnts and
Occupational Diseases should meet in Spaiin. The last
one, which mct in Brussels ini 1935, decided that the next
meeting was to be held in Spain in 1939. It was also
decided to hold an extraordinary Congress in Rome in
1937. Owing to the Spanish civil war and the death of
Professor Devoto both meetings were suspended and
the eighth and last Congress was held in Frainkfurt in
1938. The aauthor emphalsizes the importancc of the
creation of the new National Institute for OccupaItional
Medicine and Hygicic and he bclicvcs th'at thc present
publication will be a fresh stimulus to activities in that
tield.

1. (/e lt Quiiltcanta, P., DIantin Gall/c-o, J. ' Introdi/oc(C1io'
p. 1-33. (Introductionl).
The authors give an account of the historical evolutioil

of industrial hygiene since its carliest developmcnt.
Extracts from Spanish law relating to the work of niatives
in America during the colonial period are also given.
Speaking about the institutions working at present
throughout the world on industrial hvgiene aind rclated
subjects, they give the names of those in Spaiin and the
date of their creation: ' Instituto de Reeducaci6n de
Invalidos del Trabajo' (1922), ' Instituto Nacional de
Psicotecnia ' (1927), ' Clinica del Trabajo de la Caja
Nacional de Seguros de Accidentes dcl Trabajo (1933),
'Sociedad Espafiola de Medicina del Trabajo' ( 1933-
1934), ' Secci6n de Higiene Industriail v del Trabajo del
Ministerio del Trabajo (1934).-i-
The introduction ends with a short review of the

relation between somc important diseases and modern
industrial life. As regards cancer the aluthors remark
that its incidence increases proportionally with indus-
trial development, aind that occupational forms of cancer
exist like those found in chronic arsenic poisoning and
amongst people working with x-ratys, by-products of
coal and chromates. Spcaking abouLt tuberculosis they
show that the incidence of the diseaise is higher in indus-
trial areas than in rural districts; they quote some
results from the paper of Sanchez Alastrucy on ' The
influence of industrial development upOIn the incidenlce
of tuberculosis in Vizcava, ' He exarmined 1332 school
children, boys and girls, between 4 and 16 yvears trom
the neighbouring towns of B13aracaldo and GuLecho
(province of Vizcaya). The chief results wvere as
follows:

Totail
pc- cciet.

Baracaldo (industrial town) .. .. 201 T.B.
Guecho (fishers, peasants, tradesmen) .. 101 T.B.

* Traislationi by Dr. Julian de Zuluet., Trinity Hall, Cambridge.
NationaLl Iiistitute for the Occupational Re-edUcation of invalids.

National institute of Psychological Selection. Clinic of Labour of
tie National Insurance Associatiton for Accidenits of LatboLr. Spanish
Society of Medicine of Lahoir. Section 1f 11ndUtstri,-ilid Labour
Hygiene of the Ministry of Labour.

* Archi. Med. Cirug., Feb. 15, 1935.

11. O/irares, L. ' El porr,enir (le la Higiene .t la Mec/i-
cila (c/el Trab/ao ent ESpflaia,' pp. 35-47. (The future of
industrial Illedicinie and hygiene in Spaill.)

This is the inalugLural lecture of tile course. The
author, Professor of Surger-y in the University of Madrid,
satys himself that he is not a specialist on the hygiene of
labour. The paper therefore is not very important
from (a technlivcal point ot \viCew.

111. Dfaloin Go/llego, J. El trabajo teu1eineino CCapa-
cic/ad de 1/01)bco c/le ilnd/licos, tar-cdos i enhrlno,o. Amin-
hielte urbcino Y ruracl eni Hitriene htidlu.stlrial. Profil/xis
gelielr/al , prinlerosv cif(idados c( los inito.vicidos elkFiMOs
piolfsional/es, pp. 49--67. (Female Labour-Capacity
otf work of' the disabled, those sulibring from handi-
calpps and those diseased. General urban and rural
conditions from the point of view of industrial hygiene.
General prophylaxis alnd first aid for industrial poisoning
anid diseases).
The autlhor discusscs pregniancy and other femnale con-

ditions whiclh mcakc f'emale labour difficult. In g-eneral
he advocates: suppression of night work for women;
shorter daily work: barring women from heavy and
daingerous typcs of labour and compLIlsory rest before
aind after childbirth. On cxaiminiationi about 30 per
cenlt. of industrial workers hlave some chronic disease,
toxic condition or malnutrition, although they are
aIppai-rcntly in normal health. These workers are neces-
sary for a counltry's industrial life, bLIt industrial hygiene
hais to determine the kind of work sLiltable for them.
The paper ends with a few general remarks about life
in towns aind rLural arcats from the point of view of
industrial hygiene, and with a short survey of emergency
imlcthods ot treatinig ilidLIstrial diseaises and cases of
poisolt 11g.

IV. cle hi Quintanci, P. ' Fisiologiai del trahcaio nioiis-
culol/ fali,g!La v- sII plrofilci.x-is- Organliiza(cioll cientifica clel
trabc/jo,' pp. 69-111. (Physiology of musLcular work-
fattlguc and its prevention-scientific organization of
labour.)

Aftc- considering the physiological, meclhanical and
biochemnical aispects of 11LIscUllar work, the author
reViews nIetlhods for measuring industrial fatigue. He
believes that a great part of this phenomenon i'S purely
psychological atlid therefore difficult to measuL-e. The
ordinary faltigue tests aind the apparatus used are
described.

V. Dantio Ga//ego, J. ' Tipifienctiocle tc-nidcus pilci
cl estic/io colec/iro de la /higienle intdustrial,' pp. 113-133.
(Standardization of techniques for a collective study of
industrial hygilen.)

Several aspects atre conisidered here: puLblic health
statistics, technlliques for a general study of occupational
diseases, technlliques f'or examinationi of sanitary con-
ditions in workshops, classification and description of
preventive measures, a critical review of preventive
methods anid techniques. On pp. 122-123 and 131-132
are reproduced the ordinary files used in the section of
industrial and Labour Hygiene (Jefatura Provincial de
Sanidad Madrid) for individual examinations and
workshop surveys.

VI. Iballoloa MoAJnastelio, R. ' Orientuai6n v selce-
ci(n /profesional tlescle el pi/tito (le tistalhigic5nio ilicilos-
triall,' pp. 135--148. (Methods in industrial hygiene:
direction to zind selectioni of occupations.)
The aLithor reviews here the tests used for occupational
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XI. L6pez de la Garmla, F. ' Aspectos san7itarios de la
traumatologia del trabajo,' pp. 297-313. (Hygienic as-
pects of occupational wounds and fractures.)
The author stresses the frequency of industrial acci-

dents and its importance in modern life. In Spain one
accident occurs every minute; every hour a worker is
incapacitated; and every seven hours one is killed. The
author thinks that this is a national oroblem and that
prevention of these accidents and the care of casualties
should be a state undertaking. A short account is given
of first-aid measures in industrial accidents.

XIl. Melidn Gonzdlez, A. ' Visi6n v Trabaio,' pp. 315-
343. (Sight and Work.)

In this paper several problems are analysed: visual
acuity, stereoscopic vision, photometric sight and eye
fatigue. Speaking about colour blindness, the author
says that in Spain the only reliable statistics are those of
the ' Instituto Nacional de Psicotecnia.' In examination
of 1296 persons colour blindness was found as follows:

Absolute c.b. for red .. .. 3 per cent.
for green .. .. 29 per cent.
for violet .. .. 003 per cent.

Partial c.b. for red .. .. 4 per cent.
,,9 for green .. .. 501 per cent.

XIII. Garcia Miranida, A. 'Patologia plrofesionial del
aparato de la vision,' pp. 345-356. (Occupational eye
diseases.)

In occupations where workers have to be near fur-
naces, eye lesions are frequent. If the conjunctiva is
permanently damaged the best treatment is by means of
a graft taken from the neighbouring mucous membrane.
Cataract is an occupational eye disease amongst workers
in the glass industry. The cause of this type of cataract
is not yet fully understood. According to Goldmann
the cause is a thermic transformation of the infra-
red rays when they cross the iris. The author thinks
that this hypothesis is the most satisfactory. The
frequency of nystagmus in coal miners is another occu-
pational disorder which has not been completely ex-
plained. Inadequate illumination has been considered
as the causative factor, but the presence of a toxic factor
in coal mines has also been put forward. In Spain
Rubiera and Garcia Miranda have shown that nystagmus
diminishes in coal mines with good ventilation.
XIV. de la Quintana, P. ' Accidentes elhctlicos 1 su

profilaxis,' pp. 357-372. (Accidents due to electricity
and their prophylaxis.)
Apart from the true accidents there are several dis-

orders which are found in persons who work in an
electrical field. They are characterized by hardening of
the peripheral arteries, increased reflexes and special
nervous lability. The true accidents are due to the
contact with an electric conductor. The cause is the
direct action of electricity upon the body cells and
excitation of the peripheral nerves and central nervous
system. According to some investigators the cause of
death in fatal accidents is due to ventricular fibrillation,
but de la Quintana thinks that general shock is the most
important cause. Dantin, one of the editors of the
present book, working in Berlin under Professor E.
Schilf was able to confirm this hypothesis.
XV. Tome Bona, J. M. 'Diagn6stico dle las dlerma-

tosis profesionales,' pp. 373-392. (Diagnosis of occu-
pational skin diseases.)
XVI. Dauddn, F. ' Profilaxis Y tratanienito die las

enjer mecladas pr ofesioniales cle la piel,' pp. 393-413.
(Prevention and treatment of occupational skin diseases.)

In these two papers a short account of the more
important occupational skin diseases is given. Preven-
tion and main lines of treatment are also discussed.
The subject is too wide to be reviewed in two chapters
and it is compressed.
XVII. Daniin Gallego, J. ' Saturnistno,' pp. 415-433.

(Lead poisoning.)
This occupational disease is of considerable importance

in Spain which is a large producer of lead. In 1928

selection and for measuring the aptitudes of workers.
He believes that the term ' psychotecnic ' (in Spanish,
psicotecnia) introduced by Stern, is emploved to-day
over a much wider field than its etymological meaning
would suggest.

VII. Ibarrola Moniastelio, R. ' Los accidenites y
enje)rnedades producidos por los cambios cle presi6n en el
ambiei'te dle trabajo,' pp. 149-170. (Occupational acci-
dents and industrial diseases due to changes of atmo-
spheric pressure.)

This paper includes a short study of the physiology of
respiration and accidents due to low pressure (high
mountains, high altitude flying) and those due to an
increased atmospheric pressure (divers and workers
under the water). In both types true occupational
diseases can develop.

VIII. Garrote Vega, M. 'Algunios conceptos de
Medicina Aerondutica de interis en Medicina de Trabajo,'
pp. 171-207. (Some aspects of aeronautic medicine of
interest to industrial medicine.)
Most of the contents of this paper are not closely

related to industrial hygiene. The author describes the
necessary care, nutrition, etc., of flying personnel and
specially of army air crews. He shows recent advances
in that direction that he was able to observe while travel-
ling recently in Germany. As regards occupational
diseases amongst flying personnel, he believes that
accelerations ' (the so-called ' g's ') are capable of pro-

ducing lesions of the circulatory system, and that per-
manent changes in blood pressure may arise from high
altitude flights.

IX. Clespo Alvarez, A. 'La culia de trabajo en los
tuberculosos,' pp. 209-238. (Occupational therapy in
cases of tuberculosis.)

Rest is one of the general principles in the treatment
of tuberculosis, but sometimes the rest need not be
absolute and periods of repose are combined with periods
of work. The cases of tuberculosis which can do useful
work are not so few as was thought some years ago.
The author thinks that the tendency of Russian workers,
like Mazel, to advocate work for evolutive tuberculosis
of the lungs is exaggerated. But he thinks that occupa-
tional therapy is indicated in some benign forms of
fibrous or interstitial tuberculosis. Furthermore, he
advocates work in cases of pneumothorax a few months
after the collapse of the lung. Favourable results were
found by the author in more than 200 cases. This
opinion is contrary to the statements of Vaucher, Hirch-
berg and Weickel who allow hand work only after 1 to 3
years.
Not every type of work is suitable for occupational

therapy. Some types should always be forbidden in
cases of tuberculosis. They are, for example, night
work; hard work; work in rooms with smoke, dust or
toxic substances; nursing; or work under the influence
of weather changes, like drivers or policemen. The best
way to determine the capacity of tuberculosis cases for
undertaking work seems to be post-sanatorial institu-
tions or organizations like the Papworth village settle-
ment. There exists in Spain a similar institution in
Torrelvinca in the province of Barcelona.
X. de la Quintana, P. 'Higiene de los lugares de

trabajo,' pp. 239-296. (Factory Hygiene.)
The author here reviews suitable general conditions

in factories: the construction of buildings, ventila-
tion, environment, temperature, relative humidity, air
currents in confined places. The last three factors are
more important from the point of view of comfort and
hygiene than the amount of CO2 and atmospheric
oxygen; they determine ' The rate of effective tempera-
ture ' (in Spanish ' indica de temperatura efective ').
Suitable apparatus, like the ' Terhumiter ' of Bailey-
Parsons, are described here. The psychological influence
of the concentration of ions in the air is also discussed.
There is also a short account on the influence of light
and noise in industrial work.

N
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BRITISH JOURNAL OF INDUSTRIAL MEDICINE
11,804 workers were employed in the mines and 2240
in the extraction of the metal. Danger of lead poisoning
is also present in other occupations (about 150 according
to the author) like painting, manufacture of electric
accumulators, smelting and the ceramic industry.
Symptoms of lead poisoning arise after the absorption
of a few milligrammes; one or two milligrammes a
day or ten milligrammes in a week are sufficient to
cause trouble. From the point of view of industrial
hygiene absorption through the respiratory tract is more
frequent than the absorption through the alimentary
canal. The cutaneous way is exceptional, but it is
possible in cases where contact is established with
gasoline containing lead.
The classical symptomatology of lead poisoning is

described. The most frequent symptoms and signs are:
anmmia, pallor, increased number of polychromatic red
blood cells, basophilic stippling, haematoporphyrinuria,
Burton's gingivitis, spasm of the colon, radial paralysis.
The author thinks that the diagnostic value of basophilic
stippling is of less importance than early workers believed.
The production of manganese in Spain has fluctuated

extensively. In Huelva, the chief producer province, of
121 mines only seven or eight were working in 1934.
There are two important types of manganese poisoning:
one resembles Parkinson's disease, or multiple sclerosis,
or post-influenzal encephalitis; and the other is a
pneumonic type, studied for the first time in 1913 by
Brezina.

XX. de la Quintana, P. 'Breve noticia de algunas
tecnopatias,' pp. 475-510. (A short note on some indus-
trial diseases.)
The influence on industrial health of 21 chemical

substances is briefly reviewed in this paper.

XXI. Martin Retortillo, M. 'El andlisis quimico en
Medicina e Higiene del trabajo-Toxicos metdlicos-
Andlisis de gases y vapores,' pp. 511-540. (Chemical
analysis in industrial medicine and hygiene. Metallic
poisons. Analysis of gases and vapours.)

This paper is chiefly a chemical study and is of little
value to industrial hygiene. As complementary to the
paper of de la Quintana on mercury poisoning, the
amount of mercury in the mines of Almaden is given.
The ore here contains 7-1 1 per cent. of mercury compared
with 0-62-074 per cent. of those in Idria (Italy) the
second most important world source. In the Italian
mines there is no danger of mercury poisoning.

XXII. Bonet Galdn, R. 'Gases de guerra. Higiene
de su fabricaci6n y manipulaci6n,' pp. 541-587. (War
gases. Hygiene of manufacture and handling.)
The subject has been treated more from a military

standpoint than from the point of view of industrial
hygiene. The author is an army doctor and has been
working at the centre of Chemical Defence in La
Maraniosa. He has had an opportunity to study
German methods.

XXIII. Dantin Gallego, J. 'Noxas inhalatorias.
Disolventes: classifacion diagnostico, sanitario en las
distintas industrias, deteccion, protecci6n,' pp. 589-620.
(Toxic substances absorbed via the respiratory tract.
Solvents: classification and diagnosis in different indus-
tries. Detection and protection.)

Several substances are studied in this paper. The
author has considerable experience in poisoning through
spray-painting. On examining people doing that kind
of work without protection he found the following
symptoms of intoxication:

Lymphocytosis
Anisocytosis ..

Anaemia ..

Digestive disorders . .

Respiratory disorders
Bone and muscular pain
Dysmenorrhoea
Healthy ..

Men Women

4 12

2 4

1 2

3 7

2 2

1
4

3 7

Total

16

6

3

10

4

1

4

10

The author quotes the work of Bilbao * who has
studied benzol poisoning in the printing industry. On
examining 74 workers in that industry the following
results were obtained:

Slight anaemia .. .. .. .. .. 63
Moderate or marked anaemia .. .. 21
Slight leukopenia .. .. .. 22
Marked leukopenia .. .. .. 7
At the end of this paper there is a short account of a

peculiar form of poisoning found in the south of Spain
in the olive oil industry. The residual oil is extracted
by means of trichlorethylene and carbon bisulphide;
and the poisoning is acquired through handling these
substances.

Relation between Illumination and Visual Efficiency-The
Effect of Brightness Contrast. WESTON, H. C. (1945).
Industr. Hlth. Res. Bd. Rep. No. 87. H.M.S.O.
Pp. 35.
The report describes investigations intended to test

the value of a method suggested by A. W. Beuttell for
determining the illumination required for the efficient
performance of any kind of work involving visual
discrimination.

Facility in seeing th; object, or objects, concerned in
any visual task depends upon certain characteristics of
the object and upon the degree of illumination it receives.
The characteristics of the object vary with different
types of task, and so the illumination required is different
for different tasks. Beutell's method involves, in effect,
taking the task to pieces, assessing its principal charac-
teristics and putting it together again in terms of the
illumination required for its satisfactory performance;
but the application of the method is dependent upon a
previous determination of the relationship between each
of the task characteristics and the illumination necessary
to ' compensate' for it.
Among the most important of these characteristics

are size and contrast. The results of an investigation of
the effect of size on the illumination required have
previously been published, and the present report deals
with the effect of brightness contrast.

Brightness contrast is presented whenever juxtaposed
surfaces or objects differ in brightness; and contrast of
brightness or colour is essential for the differentiation of
objects by sight. Brightness contrast may be numeri-
cally expressed in various ways, in terms of the physical
brightnesses (stimulus intensities) involved.
The object of the investigations described has been to

determine how the performance of simple visual tasks,
differing only in the contrast involved, varies with
(a) illumination, and (b) absolute brightness difference
between the components of the contrast.
The results obtained are summarized in the following

conclusions:
(1) With the same illumination, whatever its value

within the range considered, the performance of tasks
differing in contrast appears to be unaffected by this
difference, providing the size involved is large (6 minutes)
and the contrast does not fall below a certain value.

(2) When size is smaller, performance increases with
increase of illumination in a different way, and reaches
a different maximum for different contrasts, i.e. the
relation between performance and illumination depends
on the contrast presented by the task. The illumination
for maximum performance varies inversely and the
maximum performance varies directly with the contrast.
Thus, with equal illumination, however high its value,
equal performance of tasks presenting different contrasts
cannot be obtained.

(3) Performance also depends on the contrast pre-
sented by the task, even if different contrast tasks are
given different illuminations such that each task presents
the same absolute brightness difference. But, at a

* Bilbao, R. 'ia higiene del trabajo en le industrios del hueco-
grabado Publicaciones del Instituto Nacional de Previsi6n, 1933.
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Resettlement of the Disabled in Work. FERGUSON, T.
(1945). Lancet, 1, 391.
To be successfLil the approach to the problems of

disability must be individual and the disabled man must
be kept in view until he is seen to be settled in work
within his compass. The home environment must be
considered and is often as important as the environment
at work. Many disabled men have financial troubles:
the wages they are able to earn are often too low for
their responsibilities. Geographical considerations are
important, sometimes the district in which a man lives
does not offer scope for re-employment. A man should
return to an industrial environment with which he is
familiar: for instance, a wood worker may be unable to
follow his trade, but given some commercial training his
basic knowledge of woodwork might make him a valu-
able agent. In Denmark invalidity has been mitigated
by the Invalidity Insurance Court; in the United States
the approach has been by vocational placement with
extensive job analysis. In Great Britain the passing of
the Disabled Persons (Employment) Act has opened a
new chapter in the care of the disabled; it contemplates
their registration and resettlement, with a statutory
obligation on industry to employ a quota of disabled
persons.

Disablement and Employment. WATSON-JONES, R.
(I 945). Lanicet, 1, 41 1.
A disabled man should be an asset and not a burden.

When treatment is completed his ability rather than his
disability should be considered. His handicap can be
minimized. He can be trained in almost every type of
industrial and professional activity. There can be no
greater degradation than to engage a man on duty
which he knows to be unimportant, unnecessary and
specially prepared as a concession. The compassionate
approach is misplaced, and the charitable creation of
artificial jobs is misguided. Good surgery and good
medicine are of primary importance. Active exercise,
massage, gymnastics, occupational therapy and recrea-
tional treatment have become known as medical rehabili-
tation. Treatment of disability can only be completed
by vocational retraining and resettlement in the life of
the community.

Aseptic Dressing of Wounds: Technique for Factory
Surgeries. WILLIAMS, R. E. 0. (1944). Nursing
Mirror, June 24, Supplement ii-iv and 185.
This article is a plea for the employment of an aseptic

technique for handling all the wounds-large and small
-treated in factory surgeries. The most important
sources of the microbes that cause wound sepsis are
probably those infected wounds being treated in the
surgery; and the most important vehicles by which
microbes may be carried from one wound to another
are the things that come into contact with the wounds:
fingers, instruments, limb-rest, etc. A dressing routine
has been designed, in collaboration with industrial
nurses, for nurses working alone in factory surgeries.
The steps may be summarized as follows: (1) Take a
bowl and two pairs of forceps from the sterilizer and
collect in the bowl all the material to be used for the
dressing. To save time, mops for cleansing the wound
may be kept ready moistened in lidded jars. (2) Remove
the bandage from the wound, cutting it with scissors
kept for the purpose and stored in disinfectant. (3) Dress
the wound by the no-touch technique, using two pairs
of forceps and taking material only from the dressing
bowl; bandage the wound. (4) Record treatment and
then wipe the limb-rest with disinfectant. (5) Wash and
dry hands. (6) Get sterile bowl and forceps from the
sterilizer for the next case, and then put the dirty bowl
in. Emphasis is laid on the importance of planning the
surgery to make the practice of the routine easy. (See
GISSANE, MILES and WILLIAMS, Briit. J. industr. Med.,
1944, 1, 90).

certain brightness difference, depending on size, per-
formance reaches, or very closely approximates to, its
maximum for each contrast within the range studied.
Further, it is shown that when size is small (about
1 min.) the relation between relative performance (i.e.
actual performance with any contrast expressed as a
percentage of the maximum performance attainable with
that contrast) and brightness difference is the same what-
ever the contrast of the task. It is also shown that,
above a certain relative performance, the relation be-
tween this variable and brightness difference, for sizes
up to 4 5 mins., is not much affected by the contrast of
the task. Hence, it is possible to predict the illumina-
tion necessary to give approximately a certain percentage
of the maximum performance possible with a task
presenting any given size and contrast, within the limits
considered.

(4) Experiments with a ' reverse ' contrast of low
order, having the reflection factor of the object greater
than of the background, show that performance and
relative performance are better at both the same illumina-
tion and the same brightness difference than for a similar
Inormal ' contrast.

Study of Certified Sickness Absence among Women in
Industry. WYATT, S., assisted by DAVIS, NORAH M.,
DAWSON, W. M., HUGHES, D. E. R., MARRIOTT, R.,
and STOCK, F. G. L. (1945). Industr. HIth. Res. Bd.
Rep. No. 86. H.M.S.O. Pp. 34.
During the last six months of 1942 the sickness absence

among 20,000 women workers amounted to 7 8 per cent.
of the total number of days in the period. Diseases of
the respiratory and digestive groups and functional
nervous disorders accounted for most of this absence.
Absences due to ' fatigue ' were also fairly numerous
and prolonged. During this period there was a fairly
close resemblance between the incidence of functional
nervous disorders and diseases of the digestive system.
The percentage of women who had no sickness absence

in the period of six months was 45-3; the percentage
who had absences of more than 28 days was 14 4. The
most frequent cause of long absences were diseases of
the respiratory and digestive groups and those diagnosed
as ' nervous debility ' and ' general debility.'
The amount of sickness absence of married women

exceeded that of single women by 65 per cent.; the
excess being most marked in diseases of the generative,
locomotory and circulatory groups, in functional
nervous disorders (including ' fatigue') and in absence,
due to accidents. The proportion discharged for reasons
of ill-health was also much higher among married
women.

Sickness absence varied with age, the number of days
lost through sickness being highest in the age group
30-50. In each age group married women had more
sickness absence than single women, the increase being
particularly noticeable in married women under 25.
Women in the longest service group (2-3 years) had

fewer but longer absences than those recruited later.
The proportion discharged for reasons of ill-health was
also higher.
The amount of sickness absence varied according to

the type and conditions of work. It was higher for
production workers than for examiners, and was least
for clerical workers. There was some evidence that
sickness absence among women on day work was less
than for women on shift systems.

In general, the results obtained in this investigation
illustrate the importance of accLurate and complete
records of sickness absence, and the value of such
records as an index of industrial health. They may also
serve to direct attention to the loss in output due to
sickness, and may stimulate industry to inquire more
closely into the causes of ill-health. Finally, they should
help to emphasize the importance of sickness records as
a necessary foundation for any sound system of dealing
with industrial diseases.
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Methyl Bromide Poisoning. GRAY, P. H. K. (1944).

J. roy. mav. med. Serv., 30, 214.
Toxic effects fall into three distinct groups: those

brought about by pure gassing, the systemic effects of
the vapour and the effects on skin and mucous mem-
branes. In the first instance death may occur from
anoxaemia or toxic paralysis of the respiratory centre.
Mild systemic effects include headache, giddiness,
diplopia, inability to accommodate and vomiting.
Severe effects include signs similar to alcoholic intoxica-
tion with disorders of gait and co-ordination. Methyl
bromide rapidly penetrates clothing, has an irritant
effect on skin and mucous membranes and produces
burns. Three cases of mild poisoning are recorded;
they occurred in ratings working in the engine-room of
a small invasion craft. The main points of interest in
the cases were persistence of the cyanosis and sweetish
odour in the breath, indicating that the elimination of
the gas from the system is a lengthy process; the absence
of any severe neurological and pulmonary symptoms
despite the fact that a considerable amount of the vapour
must have been swallowed and inhaled; the severity of
the burns.
Methyl Bromide Intoxication. HOLLING, H. E., and

CLARKE, C. A. (1944). J. roy. nav. med. Serv., 30,218.
Five incidents which gave rise to methyl bromide

poisoning with two deaths are described. In the first
the ill-advised testing of remote control of a methyl
bromide fire extinguisher caused a concentration of
5 4 per cent. of methyl bromide in the affected com-
partment. In the second, in the course of a fire in one
part of the ship, the methyl bromide apparatus in another
part of the ship was accidentally released and permeated
the cabins of two officers. In the third incident three
civilians working in the engine-room of a motor launch
complained of symptoms; some days later the methyl
bromide cylinders were tested and found empty. In
the fourth case the unexplained release of methyl bromide
in the engine-room of an M.T.B. resulted in methyl
bromide vapour permeating into a mess-space. Three
men lost their lives as a result. In the fifth incident
accidental leakage of a methyl bromide fire extinguisher
resulted in methyl bromide leaking into the wardroom
of an M.T.B. Five individuals were in the wardroom:
two died, one was unaffected. In the two fatal cases
the concentration of hydrolysed bromine in the blood
was 93 and 8-3 mgm. of non-volatile bromine per
100 c.c. In the two less severely affected cases it was
69mgm. per100c.c. and was unchanged11 days laterwhen
recovery had apparently taken place. Methyl bromide
casualties will best be avoided by taking care in the
maintenance of the methyl bromide apparatus.

Methyl Bromide Poisoning: Nervous Effects. CARTER,
A. B. (1945). Brit. med. J., 1, 43.
An account is given of a boy of 17 who had worked

at a methyl bromide producing factory for 18 months.
During the 6 months before admission to hospital he
had work in the refilling department, where fire extin-
guishers which had been insufficiently filled were re-
opened and refilled with methyl bromide. He was a
clumsy worker and there was an escape of gas with a
peculiar stale odour. Two months before admission he
noticed weakness of his legs with tingling in his toes and
difficulty with speech. He developed burns on his
hands. Later his hands became clumsy and his work
slower. He developed diplopia, and he was unable to
see objects close to him. On examination he was con-
fused, had a slurring ataxic dysarthria and was unable
to stand or walk owing to weakness of his legs. His
pupils were dilated. He had slight motor inco-ordina-
tion in the upper limbs with diminished tendon reflexes.
Abdominal reflexes were greatly increased. There was
flaccidity of the lower limbs with diminished knee jerks
and absent ankle jerks. The left plantar response was
extensor and there was motor ataxia in both legs. There
was precipitancy of micturition. After two days in

hospital the symptoms began to improve. A week after
admission he was greatly improved but showed
nystagmus. Seven weeks after admission he was dis-
charged with no residual sequelae and was advised not
to return to employment where methyl bromide was used.

The Effect of Chronic Lead Poisoning on Arterial Blood
Pressure in Rats. GRIFFITH, J. Q., and LINDAUER
M. A. (1944). Amer. Heart J., 28, 295.
Fifteen healthy albino rats weighing 200 g. were

given 90 mg. of lead acetate daily, omitting every seventh
day. This is equivalent to 70 mg. of metallic lead. The
blood pressure, which was normal at the start, was
measured every fifteen days. The blood pressure was
measured four times in four animals, three times in seven
animals and twice in three animals. All the animals
survived until the thirtieth day, after which some were
killed and some died. Four animals survived until the
eightieth day. All the animals that survived forty days
had a systolic blood pressure above 150 mm. of mercury
and were therefore said to be hypertensive. The authors
therefore concluded that chronic lead poisoning can
produce arterial hypertension in rats.

The Absolute Efficiency of the Impinger and of the Electro-
static Precipitator in the Sampling of Air containing
Metallic Lead Fume. KEENAN, ROBERT G., and FAIR-
HALL, LAWRENCE T. (1944). J. industr. Hyg., 26, 241.
Exposure to lead fume occurs in those industrial

operations which entail heating lead to temperatures
above 1000° C., when the volatility of lead becomes
appreciable. Metallurgical operations, such as smelting
and the preparation of certain alloys, are sources of this
particular hazard, which is considered to be a peculiarly
risky one as the particle size of lead fume is very small.
Though previous investigations have been made by
means of the impinger and the electrostatic precipitator
on the fumes evolved by molten lead, the absolute
efficiency of the methods used has not been ascertained.

In the present investigation true metallic lead fume
was produced by means of a direct current arc (with one
of the electrodes containing a pure lead core) in a current
of purified nitrogen. The fume, diluted with air, was
drawn into a large mixing chamber and thence through
the impinger and the electrostatic precipitator. The
lead fume was found to have an average particle size of
03-0n4 micron, and its x-ray diffiaction pattern showed
it to consist of lead for the greater part, and not lead
oxide. Elaborate precautions had to be taken in order
to get the maximum efficiency of sampling. Means
were devised for measurement of absolute efficiencies by
direct comparison of the amounts of lead retained by a
sampling device with the total amount of lead drawn
through the apparatus. A collecting device depending
on surface contact with glass wool was found to be
100 per cent. efficient for collecting freshly formed lead
fume, and it was found that an AC electrostatic precipi-
tator of the type described was fully efficient at 25,000
volts, though not at lower voltages. The efficiency of
the large impinger used was found to increase with the
rate of air flow, and was nearly 100 per cent. efficient
for the collection of freshly formed metallic lead fume
at the highest rate of air flow. Its efficiency was inde-
pendent of the atmospheric concentration of lead.

Dinitrophenol Cataract in the Chick: Effect of Age.
ROBINS, B. H. (1 944). J. Pharm. exper. Therap., 82,301.
In 14 out of 15 chicks varying in age from 65 to 300

days, the ingestion of food containing 025 per cent.
dinitrophenol sodium led to the development of opacities
of the lenses. In 3 chicks opacities which developed
during the first few days upon drug diet cleared up later.
In one chick, 300 days old, no opacities were observed.
There were fine vacuoles in lens fibres under the anterior
capsular membrane and large destructive changes in the
posterior portion of the lens. Lesions on the anterior
portion of the lens usually healed in 6-10 days; those in
the posterior portion persisted.
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oedema occurred after 12 hours. There was a patch-
work distribution of emphysema and collapse. The
picture bore a striking resemblance to that seen following
the inhalation of phosgene and hydrogen chloride.

Industrial Exposure to Butanol. TABERSHAW, 1. R.,
FAHY, J. P., and SKINNER, J. B. (1 944). J. idisatr.
DHg., 26, 328.
The butanol of commerce is normal butyl alcohol,

C4H9OH, and it is used chiefly as a solvent in conjunction
with other solvents such as naphtha, butyl acetate and
ethyl alcohol. It is used extensively in the manufacture
of raincoats. Investigations were made in six different
plants, and in all instances the chief complaints in order
of importance were (I) irritation of the eyes, (2) dis-
agreeable smell, (3) slight headache, (4) irritation of
nose and throat, (5) dermatitis of hands. At three of
the plants the butanol in the air was 100-1 15 parts per
million as a maximum. It is considered that concen-
trations below 50 p.p.m. produce no important effects,
and that systemic effects will not appear until 100 p.p.m.
is greatly exceeded. Dermatitis was prevented almost
entirely by the use of a protective ointment before work,
and a lanolin emollient after it.

The Collection and Analysis of Halogenated Hydrocarbon
Vapours employing Silica Gel as an Absorbing Agent.
PERNELL, C. (1944). J. indusit. HYg., 26, 331.
Carbon tetrachloride and tetrachlorethylene alone

were tested, but it is considered that the method employed
should be applicable to other halogenated hydrocarbons.
Air containing a known amount of the hydrocarbon was
passed through an adsorption train consisting of two
U-tubes, the first of which contained a drying agent, and
the second, 10 gm. of silica gel. In the analysis, the gel
containing the adsorbed vapour was digested with alco-
holic potassium hydroxide, or an aliquot part of an
alcoholic extract of the gel was burnt, and the products
collected in sodium hydroxide. The chloride was deter-
mined by the Volhard method. With hydrocarbon
concentrations of 90-340 p.p.m., such as may be expected
in workroom atmospheres, and with sampling rates of
1-2 litres per minute, recoveries of 90-95 per cent. were
obtained, whilst with concentrations of 2200-3000 p.p.m.
and sampling rates of 6-9 litres per minute about 80 per
cent was recovered.

Carbon Monoxide Polycythaemia. BRIEGER, H. (1944).
J. industr. HIg., 26, 321.
Polycythaemia is believed to be a regular sign of

carbon monoxide poisoning, and it may be observed
days or months after all carbon monoxide has been
removed from the blood. Experiments were made bv
the author both on dogs and men, the COHb and Hb
being determined by the spectrophotometric method
which gives Hb determinations in the presence of COHb.
Polycythaemia is believed to occur in the early stage of
CO poisoning, but in the author's experiments on five
men a 6-19 per cent. formation of COHb in the blood
did not give it, nor did one of 9-10 per cent. in dogs.
In a group of four severely poisoned dogs, two developed
polycythaemia. In one of these dogs it reached its
maximum two days after the exposure to CO (which
caused 77 per cent. saturation), and the dog developed
permanent polycythaemia, persisting for more than a
year. Its red blood corpuscles were 35-45 per cent.
above the original level, and its haemoglobin 20-40 per
cent. above it. In experiments on chronic CO poisoning,
six dogs were exposed during eleven weeks for 6 hours
a day and 6 days per week to air containing 0 0096 per
cent. of CO (causing 20 per cent. saturation). Five of
the dogs showed an increase of Hb after three weeks of
exposure, the increase being statisticallv significant in
two of them. The Hb values reached their maxima
after six weeks, the greatest increase being 45 per cent.
After nine weeks the Hb and red corpuscles returned to
about their initial level.

Skin Hazards in the Mlanufacture and Processing of
Synthetic Rubber. SCHWARTZ, L. (1945). J. Amer.
m-led. Ass., 127, 389.
The principal types of synthetic rubbers now manu-

factured are Buna S, Buna N, Butyl rubber and Neoprene.
Buna S is made from butadiene and styrene. Most of
the occupational dermatitis is caused by chemicals added
to these components. Workers in the pigment room,
those handling baled rubber exposed to soapslene and
talc, those making coagulating solution and those making
soap solution, should wear protective aprons and sleeves.
Buna N is made by reacting butadiene with acryloni-
trile; here dermatitis may occur from acrylonitrile
which may leak out of enclosed pipes. Modifiers are
primary skin irritants. Antioxidants (as phenyl B
naphthylamine) are sensitizers. Barium chloride may
cause a dry scaling eczema of the palms. Butyl rubber
is made from isobutylene and isoprene. The workers in
the mill sometimes develop burns and blisters of the
hands from the hot rubber and dermatitis from the
fumes of phenyl B naphthylamine and xylyl mercaptan.
There is comparatively little dermatitis in the manu-
facture of neoprene. Little dermatitis need arise in the
manufacture of synthetic rubber if plants are erected
with planned precautions and safety recommendations
are carried out.

Chemical Pneumonia in W orkers Extracting Beryllium
Oxide. VAN ORDSTRAND, H. S., HUGHES, R., and
CARMODY, M. G. (1943). Cleveland Cliniic (Quart.,
10, 10.
The exact process by which the beryllium oxide was

manufactured is not revealed, but no fluorides were
used. Three patients who were working in the process
gradually complained of shortness of breath followed by
a not very productive cough. The scanty sputum was
mucoid or frothy, and occasionally blood-stained. The
dyspnoea gradually became more severe and the patients
became apprehensive. The course was febrile up to
100- F. The patients were cyanosed and had fine
crepitations over the lower half of both lungs. Two
patients were bronchoscoped; each showed a hyperaemic
tracheo-bronchial mucosa; the aspirated secretions were
negative to all pathogens. White blood counts were
normal. Symptoms preceded x-ray changes by three
weeks. The x-ray findings in order of progress were:
(l) diffuse haziness of both lungs; (2) soft irregular
areas of infiltration with prominence of the peribronchial
markings; (3) absorption of soft exudative infiltration
and the appearance of discrete small nodules scattered
throughout both lungs; (4) clearing of lung fields. The
course of the disease averaged about four months.
Similar symptoms and x-ray changes were observed in
six other patients besides the three described in detail.

Kerosene Intoxication. DEICHMANN, W. B., KITZMILLER,
K. V., WITHERUP, S., and JOHANSMANN, R. (1944).
A,i,i. inite>-ni. Med., 21, 803.
A case of fatal kerosene poisoning in a child is re-

corded. Vascular and parenchymal damage occurred
in the lungs resulting in a diffuse lobular pneumonia.
Kerosene damages the lung, not only as a result of
aspiration but as a result of haematogenous transfer
from the gastro-intestinal tract. Animal experiments
proved this theory. Kerosene was administered to
rabbits by mouth, intravenously and intraperitoneally.
The changes in the lungs were the same by all routes.
The tense yellowish-pink and red surfaces were moist,
smooth and glistening and the upper lobes were marked
posteriorly with subpleural haemorrhagic extravasations.
The cut surfaces were covered with frothy sero-
sanguineous fluid which oozed from the parenchyma
and filled the bronchi and trachea. Histological section
showed the vessels to be acutely congested with engorge-
ment of the venules and capillaries and frequent extrava-
sation into the interstitial tissue and alveoli. Alveolar
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