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The CHAIRMAN said that bef0re the Sub-Committee proceeded to technical discussions 

he wished to welcome Dr Eaure and to express the pleasure of the Sub-Committee that 

he had in the end been able to join them. 

Dr FAURE (France) thanked the Chairman and apologized for the delays which had 

been beyond his control. He would have liked to be present for the whole meeting. 

Dr GRUNDY (Secretariat) referred to the undertaking he had given at an earlier 

meeting, to find what action had been taken at Headquarters on the resolution of the 

Fifteenth World Health Assembly about the testing and licensing of new drugs. He 

had found that a consultant had been appointed late in August and had already 

submitted a report, in which he suggested a provisional agenda for a scientific 

group which would be held early in 1963. The principal items suggested for the 

agenda were the methodology of therapeutic trials and the methodology of toxicity 

testing. A circular would also be sent to governments asking for their present 

arrangements for such work and whether they proposed any changes in these arrangements 

in the near future. 

The CHAIRMAN thanl<ed Dr Gruncy. He asked the Sub-Committee whether they wished 

to elect a special chairman for the technical discussions or whether they should 

proceed as in the earlier meetings. 

Dr SYMAN proposed and Dr FAURE seconded that Dr Diba should remain in the chair 

for the technical discussions. 

The CHAIRMAN recalled that the subject of the technical discussions at the 

present meeting was Solar Radiation and its Related Heat Effect on the Human Organism 

and he asked the Regional Director to introduce the subject. 

The REGIONAL DIRECTOR said that, before he called on Dr Halawani to open the 

d~scussion, he would like to say a few words on the importance of the subject, not 

only in the Eastern Mediterranean but in other regions" parts of which lay in tropice_~ 

or 3lJo-tropical zones. In those areas heat was a very important factor in the life 
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of the inhabitants and a considerable amount of work had been done in the preparation 

of the papers now presented to the Sub-Committee. On these papers the Regional 

Office would be very glad to hear the comments of members. 

Dr HALAWANI said that before the documents were prepared three of the Regional 

Office staff had been delegated to attend the Mecca Pilgrimage to assist officials 

,)f the Ministry of Health and other physicians to relieve cases of heat-strol{e that 

were found during the pilgrimage. This had been a very interesting experience in 

which they saw their theoretical knowledge turned into concrete experience. 

Of the papers before the Sub-Committee several had been written by experts. 

In the first paper (EMjRC12/Tech.Disc./2) the introduction referred to the climate 

in different countries of the Eastern Mediterranean and the extent to which their 

populations were exposed to heat. In particular, heat diseases were important 

problems in Saudi Arabia, especially during the Pilgrimage, in Iraq, Kuwait, Bahrain, 

''l,ata, Aden, the Persian Gulf and Pakistan. The crews of ships in the Il.cd Ser" 

the Gulf of Aden and the Persian Gulf have never been exempt' from illnesses due tc' 

the effects of heat. 

There were three types of climate in the tropics. (1) Hot, moist climate, 

found in tropical coastal lowlands, in which heat exchange was difficult; (2) hot 

dry desert climate with great variations of temperature; (3) equatorial moist 

highland climate with smaller variations of moisture and temperature. 

There was, in the Eastern Mediterranean, considerable risk of disease due to 

exposure to heat. During the Mecca Pilgrimage the morbidity rate per 1000 pilgrims 

had been calculated at 1.1 and the case mortality rate as 17.1 per cent. In the 

Persian Gulf 230 to 240 tankers called each month at Kuwait to load oil. Their 

crews might number 14 000 in all. In the summer months the work of oil loadins hac' 

to be carried out in shade temperatures of 35-49°C. To deal adequately wi t:1 ~uch 

circumstances it was important to note how work in considerable heat reduce," the 

efficiency of working and how such a reduction might be obviated. This question 

had never been ESamined closely until the last war, but it had always been recognize," 

that eme1imatization reduced susceptibility to loss of efficiency through heat. In 
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Breakdown due to heat had several manifestations: fatigue; headache; 

dizziness; and abdominal cramps. 

Haldane in 1905 had noted that rectal temperature began to rise when the wet-

bulb temperature reached 31
0

C. Further information showed that this held good in 

jungle conditions but not for dry desert in which the more important index is the dry

bulb temperature. Another index, which was referred to in document EM/RC12/Tech.DisC./IO, 

,was the physical cumulation of discomfort and it had been found that a useful Discomfort 

Index was the arithmetical mean of the dry-bulb and the wet-bulb temperatures. In cxpe-

ri'll€nts conducted by Shhar at al.it was found that there was a good correlation between 

the Discomfort Index and the volume of sweat excreted in 24 hours. On page 2 of 

document EM/RC12/Tech.Disc ./7 'was described an investigation in Maracaibo in 

Venezuela'w'1ich showed that in the local climate physical workers were 30 per cent 

less effective than 'on corresponding work in Germany. It had been found in 

factories in hot climates that the 'provision of an air-conditioned room and of rest 

intervals in that roorri reduced the effect of high temperatures on working efficiency. 

The Sub-Committee should note also the statement, on page 4 of document 

EI-c/RC12/Tech.Disc./6 by Dr Ladell, that heat disorders were the result of the 

unrestrioted action of the body's heat control mechanisms and not of their failure. 

The body had two main defences against excessive heat. (1) Increase of the 

temperature of the skin; which increases the rate of heat transfer from the body, 

and (2) evaporative cooling together with changes in the metabolic rate. The amount 

of heat lost by the evaporation of water was 0.5~ calories per cc. A man walking 

slowly would in one hour, produce 136 calories which was equivalent to the 

evapo':tii1tion of one cup of water. For travelling in hot weather at night in the 

desert an intake of five litres of water for every 20 ~iles was sufficient. 

When water was lost by sweating the blood serum lost more in proportion than 

other tissues and the circulation could be embarrassed if this loss were excessive. 

Sweating removed from the body not only water but electrolytes, mainly salt, and 

excessive sweating might therefore result in depletlIl5 the body of salt. 
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lfuen the body had lost a certa:in amount of water the amount of sweating was 

reduced. It was not yet clear how this came about but probably the endocrine. 

system was involved. 

Water and Balt were lost by other excretions. In 24 hours 850 cc of urine 

should be produced. There were three grades of dehydration: (1) moderate- a·loss 

of two per cent of the body weight; (2) moderately.severe ~ a loss of six per cent 

and (3) very severe - a loss of seven to ten per cent. The paper described the effect 

of heat on the salt balance in the body. Five litres of sweat may contain anything 

between 2 and 20 grams of sodium chloride. Even when sweat is reduced by dehydration 

the kidneys go on excreting sodium chloride and therefore the loss of salt cont:inues. 

The :intake of salt in tablets should be about 20 to ,0 "'8 for men working in hot 

climates, particularl,Y in such work as ship €tlgineering. The chief manifestation of 

extreme salt deficiency was muscular cramp, probably due to the effect of the changed 

blood serum on cell tissues which permitted the entrance of calcium. The term "water 

intoxication" could be used to describe the effect of drinking pure water without 

taking care to replace the salt that had been lost. More elucidation was needed on 

the processes involved but there were three stages of salt deficiency: (1) early -

equiv!'llent to a loss of about 0.5 ginS; (2) severe - a .loss of 1 to 5 gms; and. 

(3) very severe - up to 7 gms. In some severe cases there was systolic hypotension. 

The effect of potassium loss was also discussed and it was shown that it might be 

responsible for some heat disorders. 

The papers presented also described the pathology of heat-stroke, especially the 

main paper EM/RC12/Tech.Disc./2, and the role of the heat control mechanism; the main 

feature of the pathology being the haemorrhages in the central nervous and respiratory 

system. The paper describing the work of the rtegional Office team that assisted the 

Pilgrimage contained a good deal of information on this point. The clinical 

manifestations of patients treated in the PilgrillBge hospitals were shown in the 

Annex to that paper. The most serious symptoms of heat disease were coma and 

convulsion. Patients who remained conscious had a better chance of survival. 
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The treatl!lent of heat-stroke was a highly technical task and was described in 

some detail :in papers EH/RCU/I'e.ch.Disc./2. 3 and 5. The main method of treatment 

was inLmersion in iced water during which the rectal temperature should be taken every 

three minutes, so that. the temperature should .not drop below 38-390 C. A special 

bed for this purpose facilitated cooling by combined convection and conduction. 

Papers EM/RCU/I'ech.Disc./2 and 8 also referred to the use of chlororomazine which 

was now in current use. It must be used with external COOling and was said toai'f.ect 

the hypothalamus centre. The evidence seemed to shaw that it was generally effective. 

In all treatment of heat diseases the management of shock was. of the first importance. 

The subject before the Sub-Committee was one of VGry wide scope on which much 

research work had been done. 

TheCHAIRI'1AN thanked Dr Halawani and agreed that the sub.1ect was particularly 

important in the Eastern Mediterranean where the Pilgrimage was very often held 

in hot weather. All countries from which pilgrims came were faced with these 

problems. 

Dr SYMl<N (Israel) said he had been very glad that the itegional Committee at its 

last session had selected the topic of Solar Radiation and its Related Heat Effect 

on the Human Organism as a subject for technical discussions for though it was 

perhaps rather too specialized for a group conSisting neither of physiologists nor 

exclusively of physicians. it was an important concern for aU the countries of the 

degion and involved many· practical problems on which he hoped that concrete suggestions 

,JQuld be rod," and decisions taken. 

Dr Halawani had reminded the Sub-Committe'" of many details its members had 

probably fOrgotten regarding the important mechanism of heat regulation in the 

huma:n body. All the pathological consequences of solar radiation were actually due 

to the failure of the body to adapt itself to a rise in temperature. The rise in 

temperature itself might of course be due either to :intense ambient heat or to 

fa1Lure to -C1lSS:Lpate :Lt, or to a comb:Lnat:Lon 01· both, complicated by such factors 

as heavy work in a hot climate. 
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The prot)].em ort.he pa1illo.Logl.cal: el·rect.s 01' SO.Lar radl.at.l.Onwas or oourse important 

in connexion with the Mecca Pils!rimage. buti t was perhaps eVEn nore so in countries 

of the Region whet'e the population lived and wOl'ked usn .. donditions that were 

unsatisfactory from too point of Vl.ew of heat stress. Dr Syrnan said further that in 

Israel·therewere three particular contributing factors: firstly, the existence in 

the southern part of the country of a hot desert climate; secondly, the need for 

intensive work to develop that area; and thirdly, the presence of a large number of 

persons who needed to become acclimatized to the prevailing conditions. A conside-

rable body ofre'search had therefore been undertaken in this country on many practical 

aspE cts oithe problem, and he would briefly refer to some of the conclusions reached. 

It had been proved by several studies that persons ac'climatized to local condi-

tions. had considerably greater tolerance of heat stress than recent: arrivall!l. It had 

also been foum that acclimatization could bE) achieved within ten to fourteen days, 

contrary to the general belief that it too'k many years. As Dr Ha;lnwan·i had' said,· the 

mechanism of acclimatization was probably endocrinal. 

Studies of water and salt metabolism had shown that there WaS no serious salt 

depletion in the acclimatized population and that the ac;ldition of salt .. to th,e normal 

diet, formerly practised, was unnecessary, even in the case of water losses .. as high 

as referred to in the documentation. 

An important factor 10 the well-being of persons working in hot climates W/3.S 

their discipline in regard to rest periods, fluid intake, €ltc. Dehydration of the 

body was a great danger and the only protection was adequate fluid intake. A 

distinction had been established between involuntary dehydration andvoluntar:v,. 

which was due simply to the reluctance of certain persons to drink more . than a 

limited amount. It was sanetimes necessary to bring some prest;lure to bear on workers 

to persuade them to drink enough. The question of the id€lal form in which fluid 

could be taken had also been studied; a number of young men hqd beell. tilken on a 

26-day march in the hottest part of the year and had been divided into control groups 

on which different beverages had been tried. The best drink bad been found to be 

water sweetened with fruit juice. Aerated b ever Il-ges were unsuitable for rapid 
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drinking and milk very soon caused diarrhoea. Proper spacing of liquid intake had 

also been found an important factor in the prevention of voluntary dehydration, and 

the long intervals imposed between drinks on army manoeuvres, for example had now 

been greatly shortened. 

Studies of thehot climate "fatigue" of new immigrants had shown that the true 

cause was not so much generally heat stress as psychological problems, e.g. resentment 

at working conditions, domestic trouble or boredom. 

Regarding the important problem of heat diseases, the first requirement was of 

course to kncM how to recognize and treat than. As pointed out in the documentation, 

the 'nain treatment was rapid cooling, and experience in his country had shown that 

in addition precautions were often necessary to prevEtlt bleeding disorders. Application 

of the normal clinical measures for that purpose had led to the saving of many lives. 

Nephrosis sometimes occurred and required treatment by artificial kidneys. 

Regarding the mechanism of heat stroke, discussed in the documentation, it had been 

found that the condition could occur despite normal functioning of the heat dissipation 

mechanism. Studies were continuing on that problem. 

In conclusion, he referred to the various institutions in his country in which 

relevant investigations were being conducted, and said that the Regional Office would 

be kept informed of the findings, some of which were to be discussed at the seminar 

on arid zone climates to be organized by UNESCO in New Delhi later in the year. 

He thanked the Regional Office for- the int,er,esting documentation it had prepared. 

Dr HAUMANI appreciated this interesting information. As Dr Syman had said, thG 

process of acclimatization took ten to fourteen d8J's. The delay was thought to b," 

due to the time lag in the response of the sweat glands (which mount to approximac81y 

2 1/2 million glands in an adult), the kidney response being almost immediate. It was 

also worth noting that the effect of acclimatization could be lost when a person was 

re;noved again to a colder climate. The documents presented on the subject of the 

various aspects of the technical discussions comprise adequate up-to-date information. 
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He agreed that the pU7,zlinlr hot c1i=t "fatigue" .,as 

probably psychological in origin, though some medical practitioners reported 

satisfactory results by treatment with eschatine. 

The CHAIRMAN proposed the following draft resolution: 

The Sub-Committee, 

Having considered the documents on Solar Radiation and its Related Heat 
Effect on the Human Organism (documents EM/RC12/Tech.Disc./2-10); 

Realizing, the significance of, hot climatic, conditions on the health of man, 
and heat stresses on the output of work; 

Taking into consideration the casualties due to heat stroke during large 
congre~ations, or on ships in tropical waters or otherwise; 

Noting the" incapacity caused QY heat exhaustion in the tropios; 

Recognizing that the great majority of the countrie"of the Eastern 
Mediterranean Region are located in the hot belt of the desert. 

1. RECOMMENDS to Member States that in the light of the Technical Discussions 
heat illness should be regarded as an important public health problem needing 
1'urener investigation for its prevention 

2. REQ~ESTS the Regional Director to take the necessary steps to ensure that 
the Worl<;tHealth Organization includes this subject 'in its prograJl1!lleof research 

Decision: The resolution was adopted (EMJRCl2B/R.17). 

The meeting rose at lLOO a.m. 


