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lEAT ILINESS DURIN!} rHl):.MlWCA PILGRIMAGE 

I INTRODUCTION 

The Moslem Pilgrimage is one of the largest, if not the largest holy 

procession in all the world. Its illlpressi veoo ss and magnitUde remain 

beyond imagination until one lives in it and sees it with one's own eyes. 

The great congregation of devoted hUlliatlbeings in their seamless white 

robes, moving With slow steps towards the holy places, under a scorching 

sun and in a telllperature ranging from 430 to !>OO Centigrade, is an in,. 

describably breath ... takin.g scene. 

In fonner years protection and medical care were limited in extent, 

but now many public health facilities have been provided for the appro:xi-

mately one million pilgrims. There are hospitals in Arafat and 1.n Mena, 

and eighteen health units, each run by a male nurse who is trained to 

render first-aid, have at their disposal basins provided with water and 

ice to meet heat stroke emergencies; there are also telephones available 

to communicate with tIE first-aid centres. The voluntary first-aid 

society has at its disposal twenty cars for the transportation of sick 

people. 

II NC!1ENCLATURE 

In most of the countries of the world the nomenclature at present 

applied to the various disorders resulting from e:xposure tp hot environments 

is that used by the World Health Organization in its Manual of the Inter

national Statistical Classification of Diseases. Injuries, and Causes of 

Death (Rev.19!>!» as follows: 

N 981.0 Heat stroke, except sunstroke: Heat apople:llYj . heat stroke; 
thermoplegia. 

N 951.1 Sunstroke: Ictus Solaris; insolation; SiriaSis; sunstroke; 
thennic fever. 

N 981.2 Heat cramps: Heat cr~s. 

N 981.3 Heat exhaustion and collapse: Heat collapse; heat exhaustion; 
heat prostration; heat syncope. 

N 981.4 Sunburn: Actinic dermatitis; sunburn. 

714.0 Diseases of sweat glands: Anhydrosis; heat rash; miliaria 
rubra; prickly heat; other diseases of sweat glands. 
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318.3 Asthenic reaction, Asthenic reaction; nervous debility; 
nervous exhaustion; nervous prostratinn;neurasthenia; 
psychogenic asthenia; psychogenic general fatigue. 

N 981.5 Other: Excessive heat; heat effects not otherwise 
specified due to hot weather or overheated places. 

It should be admitted that this ·Classificatian is based on symptoma

tology rather than on pathological and physiological considerations, and 

it is recognized that there is need for some new terminology rearranged 

differently for a better and more appropriate applicability. 

Although most of the types of heat illness listed in the Inter

national Classification might occur among· the foreign pilgrims during the 

Mecca Pilgrimage, practically all the cases reported during the week of 

sacred ritual observance come. under the terms N 981.0, N 981.1 and N.981.3. 

All the other t.ypeEi, being mostly of a milder .and less acute nature, may 

easily have escaped notification. 

It has been the experience, however, that during the Pilgrimage all 

reported cases due to heat effect have been classified under the term 

"Insolation" or "Sunstroke". :r:t is now recognized that the name sun

stroke should not be used; the disease is due to the action of excessive 

heat surrounding the body and not to the actinic rays of the sun. In 

fact a new system of grouping of heat illnesses has been recently 

proposed by the concerned authorities in the United Kingdom, in which 

system the number N 981.1 has been omitted, since the term "sunstroke", 

which comes under this number in the International Classification, is 

now not. recognized as a distinct entity. Since the last two Pilgrimages 

(1380 H. and 1381 H.) cases due to heat effect reported to the Health 

Authori ties in Saudi Arabia are. admitted and recorded under the general 

name of "Heat Illness". 

III EPIDEMIOLOOICAL FEli.TURES OF HEli.T ILLNESS IN MECCA PILGRIMAGE 

1. Incidence 

a) Case Rate 

During World War II the total annual admission rate per 1000 per 
year in the United States Army in the Middle East reached 20. JUmost 

all the cases of actual heat illness .occur in the Mecca Pilgrimage during 

the week in which pilgrims are exposed to the effect of environmental 
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heat while performing their religious observances (see Table I). During 

the Pilgrimage of the 1380 H., between 7 and 12 Zulhijjah, 511 cases of 

acute heat illness were admitted to hospitals in the Pilgrimage ar~a among 

1,185,948 person's, giving a case rate of 0.430/1000 (see Table II). 

b) Case Mortality Rate 

If we exclude the number of Saudi Arabian pilgrims who come from the 

interior of the country (being only a roughly estimated figure), and the 

number of cases of heat illness among them, we would have, during the 

period of 7 - 12 Zulhijjah 1381 H. in Arafat and 11ena, the following. 

Total number of pilgrims (foreirn) 

Number of reported cases of heat illness among them 

Number of deaths from heat illness 

Morbidity rate per 1000 pilgrims 

Case mortality rate 

216,455 

239 

41 
1.1 roo 
17.1% 

After a tour in India in 1942 in arlunuSUally hot season (maximum 

shade temperatures were between 46° and 50. 6°c. ), Marriott reported that 

there were 1,959 admissions to hospital for treatment of heat effects, 

and 136 deaths, among the British and,the Indian troops stationed there, 

which gave a case mortality rate of 6.9%. 

It is evident that the case mortality rate in pilgrims (17.1%) is 

much higher than the rate in those troops in India espeCially when we 

consider that the former occurred during a period of six days only. 

However, the two rates are not statistically comparable in view of the 

differences between the two groups of individuals, in compOSition, age, 

race, mode of living, work, clothing, overcrowding, social conditions 

and the length of time the pilgrims have to be exposed to the heat. 

2. Climatic Causative Factors 

It is lmown that in warm ,leather evaporation of moisture from lungs 

and skin plays the largest part in eliminating the excess of heat 

produced by the body. v/hen the weather becomes very hot the heat-

regulating mechanism depends on evaporation to keep the temperature of 

the body from rising above the normal limit. Evaporation on the other hand 

depends on both humidity and movement of air. The severity of the 
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environmental heat stress is determined, therefore, by three climatological 

factors I teJTiperature, humidity and wind velocity. The wet bulb tempera

ture is probably the best index which parallels heat stress. In ordinary 

conditions in the tropics a wet bulb temperature over 28.3°C is regarded 

as involving special risk. Rogers (see ReferencEfl,page 23) analyzed the 

cases of acute heat illness recorded in India over several years and found 

that the air temperature affected the incidence of heat illness as followsl 

Temperatures between 35°c and 37.7°C were drulgerous only with high 

air moisture. 

Tempera~ures between 37.7°C and tiO.5°C were dangerous with moderate 

air moisture. 

Temperatures of 40.5°c and over were dangerous even with only 30-50 

per cent relative air humidity. 

The Mecca Pilgrimage occurs at a known fixed date of the Hejira year. 

This date falls eleven days earlier every year according to the Gregorian 

Calender (see Table III). This means, in other words, that the Mecca 

Pilgrimage occurs for seventeen years in the hot six months of the year 

and for the following seventeen years in the relatively cooler six months 

of the year. During the last few years the Pilgrimage has occurred in 

very hot seasons. The morbidity and mortality rates of diseases due to 

environmental heat effect have been strikingly high (see Table IV). 

It is interesting to note that the area in which the Mecca Pilgrimage 

ritualq are observed has the typical desert climatological features. 

The data given in Tables V and VI illustrate these features; the mean 

relative air humidity ranges between 12% and 40% and during the hottest 

hours of the day it may be as low as 7%. 

While the dry bulb tempenture reached 44 °c in 1380 H. in the after

noon hours of the day (see Table V), the wet bulb temperature did not 

exceed 22°C. 

There is an indication t.c'lat the high environmental heat plays the 

main part in causing heat illness during the Pilgrimage. Air moisture 

which is an important causative factor of this illness in the tropics 

is too low to be effective in t-he case of the Mecca Pilgrimage. 
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White-skinned races are undoubtedly more susceptible to the effect of 

the thermal environment than the pigmented-skinned man. . There are various 

explanations for the low susceptibility to heat illness in the dark races. 

An important reason is the development of a resistance to the effects of 

heat through the process of acclimitization in the dark races which normally 

live under tropical conditions. 

The different degrees of susceptibility in various races is very well 

illustrated in Table II. The pilgrim population is composed of Moslems 

from all parts and latitudes of-the world. Table II shows the case rates 

of heat illness in each group of pilgrims divided according to their 

nationalities. Pilgrims from Greece had a case rate ·of 25 per thousand, 

the highest rate during the 1380 H. Pilgrimage. National pilgrims coming 

from the. interior of Saudi Arabia has the lowest case rate 0.036 per 

thousand. Pilgrims of European origin had a high rate, while those coming 

from tropical zones had a low rate. What is espeCially noteworthy is that 

runong the 15,162 Iranians who attended the 1380 H. Pilgrimage only one case 

of heat illness was recorded. The case rate among the Iranians was in 

fact the lowest during that year (0.065) among all foreign pilgrims, in 

spite of the known fact that Iranian pilgrims have to keep their heads 

uncovered and unshaded according to their sect1sspecial religious beliefs. 

4. Sex and Age 

For various reasons, incidence of heat illness in females is usually 

lower than in males. An important reason is that females are less often 

exposed to pr,ysical exertion which is known to predispose to heat illness. 

The ratios of female cases of heat illness to cases in the males were 

55 1100 and 24 1100 during the 1380 and 1381H. Pilgrimages respectively 

(see Table Ial. Mortality due to heatstroke according to age and sex during 

1380 H. is given in Table Ib. 

Although the composition of the Pilgrimage population, as regards age 

distribution, differs from that of a usual community, Table I confirms 

what is already known, that heat illness is more frequent in adults; the 

incidence gradually increases to reach its maximum in the elderly. 
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5. Clothing 

The seamless loose whiter garments which thej.!oslem pilgrims have to 

put on during their visit to the sacred territory, no doubt, seem to be 

the ~ost suitable dress to safeguard them against the effect of excessive 

heat. 

6. Disease and Low Resistance 

In most of the countries from which Moslems come to perform the 

Pilgrilllage in Saudi Arabia, a medical examination is made of the pilgrillls 

before their departure from their homelands. This examination has always 

been made. in conformity with the provisions of International Sanitary 

Conventions. Nevertheless not all the pilgrims who attend the Mecca 

Pilgrilllage every year are in perfect health. Past experience, in fact, 

has shown that a good many of the pilgrims consist of aged and debilitated 

persons who come to observe their religious duties with the hope of dying 

and being buried in the sacred land. 

7. Treatment 

a) Prophylactic 

Prevention of heat illness among pilgrims is mainly a matter of health 

education of a mass of population faithfully performing their religious 

duties without taking precautionary measures against the effeets of adverse 

climatic conditions. 

Recognizing this fact, the Health Authorities of Saudi Arabia launched 

an extensive health educational campaign among the pilgrillls during the 

1381 H. Pilgrimage. Hobile health education units operated in all the 

places visited by the pilgrims. Advice regarding prevention of heat 

illness hazards were widely·diffused in all languages spoken by pilgrillls. 

Free distribution of water, ice and salt tablets were the other 

measures of prophylaxis which the Saudi Authorities have taken in this 

respect. 

b) Curative 

The senior staff of the ¥Jnistry of Health supervise the operations 

of sani tat:j.on. patients' care and health education during the entire 

Pilgrilllage. The patients are transported to field hospitals by means 

of the ambulances. 
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Hbspi tals and health centres are established in the strategic sites. 

Seventy-three bath tubs have been distributed to the three hospitals and 

the health centres in Mena and Arafat and on the Pilgrimage routes 

connecting them. Ice is generously provided to these curative units. 

fluids are given in large quantities both by mouth and if' necessary by 

injection. Hospi tal wards are provided wi th air cooling appliances such 

as air-conditioners, desert-coolers and ceiling electric rans. 

Table VII gives some interesting readings or temperature and relative 

humidi ty in various places where pilgrims may be accommodated. The action 

or the air-cooling devices used is illustrated. It is interesting to 

note that an electric ran installed in the ceiling or the ward over the 

bed or the patient was found sufficiently e£fective. Two. rows or these 

rans in the ward lowered the air temperature to a rair degree without 

causing any change in the relative humidity or the air. A low relative 

humidity is, no doubt, very favourable to promoting the evap.orative 

cooling or the patient in the ward. 

Arter preliminary administrative procedures the patient is admitted 

for treatment. IT he is bJrperpyrexial he is dipped in a cold bath at 

approximately 100 0. IT the water is not cold enough ice is placed in it 

and rriction or the skin is applied. Then the patient is transrerred to 

bed,. where he is given saline transrusion. The manii'est symptoms or such 

cases are bJrperpyrexia (i.e. 400 0 and above), vomiting and diarrhoea, and 

in very severe cases there may be convulsions, carpo-pedal spasms, muscular 

cramps and coma. 

8. Clinical Cases - Mena 

The Mana hospital consists or.several wards ror males and remales, 

dispensary and laboratory. At the head there is a doctor director, a 

specialist physician and a specialist surgeon, two ward doctors and two 

out-patient doctors attend in shifts day and night. The admission or 
cases or sun stroke take place the whole day as long as the sun is shining 

and reaches its maximum from noon until 2 p.m. Doctors and nurses and 

auxiliary stafr work very hard during this period, carrying patients from 

the ambulance cars to the out-patients department where preliminary medical 

examinations are carried out. Thereafter the patients are taken to the 

bath to be dipped in cold water. In the ward, further treatment 

especially saline transrusions and sedatives are administered. 
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During the 1961 Pilgrimage it :.as observed that in the morning the 

staff seemed adequate, but during rush hours, the task grew beyond the 

capacity of the doctors and it seemed that double the number might be 

needed, It was difficult to give special attention to. every individual 

patient. but medical and nursing care were administered to the staff's 

capacity. 

Although it was not possible to obtain full histories or make complete 

observations during this period of rapid admission of emergency cases, the 

fOllowing notes are given to illustrate the clinical picture of the heat

stricken patientsl 

(1) A plethoric man, 65 years of age, from the United Arab Republic, 

(Egypt) was brought ·in unconscious and carried from the out-patients' 

department to the tub where he was dipped in cold water, remaining in it 

for ten min1ltes. 

unconscious. His 

Thereafter he was removed to the ward where he remained 

temperature per rectum was 400 and pulse 120. After 

one hour he started to improve slight!ly, but developed convulsions • He 

was given saline infusion of about 25 c •. c. As no improvement waS. apparent, 

he was taken back for a second dip. Afterwards he began to improve, and 

eventually recoveret;. 

(2) The second patient was a white skinned man, seventy years of age • 

. His condition was mild, and after the dip and administration of salme 

infusion he recovered well. 

(3) A fifty year old patient was admitted in a terribly agitated state, 

rising in bed, shouting at the people around him, kicking them, throwing ice 

on them, and five men found it difficll1t to keep him-in- bed until he was 

given largactll, luminal and novalgin. Eventually this patient recovered 

on treatment w.j.th cold wet she.ets and fanning. 

(4) Patient aged sixty, Egyptian, !)lale, was admitted unconscious, 

axillary temperature J9.5° and pulse 140. The conjunctiva was injeCted 

and the pupils contracted. The lips were blue and respiration very rapid, 

sixty per minute. Vomiting -and diarrhoea were profuse, green and watery. 

Blood Pressure was low,- 80/40, associated with peripheral circulatory 

failure. The limbs were spastic and there were general convulsions. The 

reflexes were absent. This case was moribund and died. 
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(S) A female Jordanian, aged fifty, was admitted with temperature of 

400c und!3I' axilla and pulse rate 120. She was conscious, her s~ dry 

and pale. There was no compJ.aL'lt of' colic, vomiting or diarrhoea. 

The blood pressure was 130/80, ~of1.exes were present. This patient 
. 0 

was - tzoeated by cooling in ,lLbo.t.h -untU her t.e.tlpero.ture fell to 38 C and 

ev@ntuallyrecovered. 

(6) A Burmese female patient, aged sixty, was 

The skin 

admitted with a pulse 

and lips were blue, 
. 0 

of 120 and axillary temperature of 39 C. 

the pupils were dilated but reactive. There was no acetone smell fram 

the moui;h. No vomiting or diarrhoea. The chest was free and the heart 

as well. The blood pressure was 90/60. The patient was unconscious and 

in a state of agitation and convulsion. Sensibility was absent. However, 

she imprc;>ved in cold bath treatment and on administration of largactil and 

coramine. She regained consciousness and the convulsiorisdisappeared. 

(7) An Egypti~ female patient, sixty years of' age, was admitted with 

a temperature of' 40.SoC under axilla. The pulse was imperceptible, and 

she was unconscious. The skin was pale, I;>lue and dry. The pupils were 

dilated but reactive. The 

Respiration was superficial 

lips were blue. 

of Cheyne-Stokes 

There was no acetone smell. 

type. There was no vomiting 

or diarrhoea. The lungs were congested. The blood pressure was very low, 

approximately 30 systolic. This patient remained unconscious and died as 

a result of' Circulatory failure. 

(8) A Saudi female patient aged sixty, suffering from hyperpyrexia 

wi th axillary temperature of 40.Soc and pulse rate of 120, was admitted. 

The skin was pale and dry and the lips also. The pupils were contracted 

and not reactive. The' respirati.on was superficial and of Cheyne-stokes 

character. There was no vomiting aJ:ldno diarrhoea. The pulse was 

thready and the blood pressure 90/60. Circulatory peripheral failure 

was eviden t. The patient was unconscious and in Ii state of' agitation. 

There were convulsions and tetanic spasms'. The chlorides in urine rose 

up to one gram per litre the following day after the administration of' 

saline infusions. The prognosiso:f this case was very bad. 

(9) A female Indian Patient aged eighty, was admitted unconscious, 

suffering from hyperpyrexia. The pulse was 120 and the temperature 40.Soc 
under the axilla. The skin and lips were dry and blue. '[he pupils 
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dilated, the respiration superficial. The. blood pressure was 100/80. 

Convulsions and delirium were evident manifestations. l)he was treated 

with cold wet sheets, but the prognosis was unfavourable. 

(10) Anofuer patient was a male Sudanese, aged fifty. He was 

admi tted with hyperpyrexia, the temperature was 39
0

C under the axilla 

and the pulse 100. The skin and lips were dry, paie and blue. Pupils 

were dilated and non-reactive, respiration of Cheyne-Stokes character, 

blood pressure 110/60. The heart was weak, but there was no evidence of 

congestion ~ the chest. The patient was unconscious and in a state of 

convulsi9Ils. He was treated in the cold bath and with largacUl and 

coramine. 

It j.s clear from the preceding description of representative cases 

that the. symptoms of heat stroke vary in severity and on this depends the 

prognosis·of each case. In a series of twenty-five cases the niost onerous 

symptoms were unconsciousness and peripheral circulatory failure. Un

fortunately the follow-up of the cas.es could not be completed because the 

Pilgrimage procession was shifting quickly from me place to another. 

Under f.ield cmditions it was very difficult to trace each patient indi

vidually because those who recovered 1~ere transferred to. other field 

hospitals or to permanent ones in the neighbouring towns. However, it 

was possible to distinguish between two series of patients, one group of 

patients were admitted while cmscious and the other group in a state of 

unconsciousness. Table VIII illustrates the symptomatology of twenty-

five patients who were observed during the brief period of the Pilgrimage 

in Arafat and Mena. 

9. CCllllllElQts on Diagnosis, Treatmeni; and Prognosis 

During thes brief period of observation at the 1380 H. Pi.J.grimage,. many 

obstacles were encountered and it waS difficult to follow-up the cases in 

the desired scientific way. However, the best possible use was made of 

this unique opportunity and as many patients as possible were observed. 

The work of the staff of the Ministry of Health of Saudi Arabia, and all 

concerned with protection and medical care, was admirable, and no one 

spared himself' in the service of the Pi1.gr1IIiage. There is need fOr more 

s1;aff, but development is proceeding apace fran year to year. 
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The out-patients department was overcrowded at llana. It was better 

in Arafat, because there were less cases and this was the reason why 

results were better in that hospital. In the rush hours When there are 

many ambulances, driving back and forth transporting the numerbus patients 

struck by the hedt, it becomes difficult for the staff with the equipment 

available to cope fully with the situation, and in the rush hours some 

patients have to be dipped quickly in the cold water baths without complete 

physical examination being carried out. Sometimes the doctors are afraid 

of losing time in detailed examinations. But this may result in mistakes 

such as missing cases of pneumonia, cerebrospinal meningitis, hyperpyrexia! 

malaria among others. 

It has become apparent, through this study, that all races are almost 

equally susceptible to the effects of heat. Stress, however, has direct 

relation to the incidence of heat stroke, as the number of cases have 

increased in Mena as a result of excessive fatigue, crowding and strain 

during transport. The majority of cases appeared among the corpulent or 

the ematiated, the aged, a.'ld among those suffering from chronic diseases 

such as the diabetics, the plethoriC arteriosclerotic individuals and those 

affect6\l with asthma, cardiac disease or severe anaemia, and among senile 

persons. The cases which were admitted in a state of unconsciousness, 

muscular convulsions, and suffering from oral or nasal haemorrhages and 

pulmonary congestion were liable to die within a few hours after admission. 

Rise of temperature above 40°0 under the axilla is an ominous sign 

indicating grave prognosis. Heat and dehydration exhaustion have had 

marked effect in lowering the blood pressure. In heat stroke the 

decrease in the blood pressure is very rapid resulting in peripheral 

failure and pulmonary oedema. 

In view of the special circumstances of the Mecca Pilgrimage and 

due to the faCt that the main object has always been to give immediate 

treatment to cases of heat illness in order to save their lives, 

laboratory investigations have inevitably been restricted and insufficient 

to draw precise conclusions. However, the following results were obtained 

after undertaking some biochemdcal examinations on a small number of cases 

during the 1380 H. Pilgrimage. 
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Urine Analysis 

Albumen was detected in the urine of all cases. 

G~ucose was present only in cases with a history of diabetes 

mellitus. 

Chlorides (Na Cl) were much diminished 

Blood Chemistry 

Blood Sugar was slightly higher than normal in a few cases, an 

increase being particularly noted in diabetics. 

~ was high in all cases, an increase was particularly noted 

in cases of nephritis. 

These results confirm that the patients under investigation were 

suffering from dehydration, ~o that the plasma had decreased and sugar and 

urea had become concentrated. On the other hand salt must have been lost 

in sweat to a considerable degree. It is highly desirable, therefore, to 

equip such laboratories efficiently in order to carry out all the necessary 

examinations in time to arrive at correct diagnosis and do as much research 

as possible on such an important problem. A correct diagnosis is an 

important step towards correct treatment, in order to differentiate heat 

syndrome from similar conditions, because it is disastrous to dip a patient 

suffering from pneumonia in the ice cold water bath. 

It was observed that certain cases, after being immersed in the cold 

water, developed very severe convulsions, and became very gravely ill. 

In certain instances, gradual cooling proved to be a far safer and better 

method, especially if fanning were employed and the humidity in the ward 

was low. The wards in the Mena hospital were cooled by an air-conditioning 

system but humidity was high. The patients with moderate hyperpyrexia 

and who were treated with care, especially when the medical attendants had 

enough time to look after them continuously, observing the cooling by the 

wet sheets and administering enough saline infusions, usually recovered. 

More fatalities, however, occurred among the patients with severe hyper-

. pyrexial sun stroke who were given the routine rapid cooling dipping. 

The best yard stick to measure progress or deterioration in cases of heat 

stroke is the pulse rate and the rectal temperature. The rectal temperature 

should not go down below 38°e after dipping in the cold bath. One of the 
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cases which came under observation "as a male patient forty years of age, 

whose blood pressure was s1nJ<:ing and whose pulse was very rapid and weak. 

Alth9Ugh his skin was becoming cold and clammy his rectal temperature was 

40oC. His blood pressure was 50 systolic; His condition was moribund. 

However persistent treatment with cold sheets and fanning was continued 

and eventually he opened his eyes and made a dramatic recovery. Chlorpromazin 

(largactil).and sometines luminal, have had a beneficial effect in control

ling convulsions, and seemed together with novalginand vitamin C intra

venously to lower the temperature. The writer observed that the temperature 

was taken under the axilla, (in accordance with the prevailing customs) and 

emphasized the rigorous need for taking it by rectum, because return of 

hyperpyrexia after dipping in the cold bath became evident only after 

measuring the rectal temperature. It was also. noticed that the rehydration 

and remineralization required special attention. In certain cases·, however, 

during the rush hours, the saline transfusions which were given, needed 

prompt administration and in sufficient amounts. The quick replacement of 

lost fluids is one of the most important measures in the treatment of heat-

dehydration syndrome. Muscular cramps were often relieved by the 

administration of saline infusions. In the case of persistant ccnvulsions 

in spite of the administration of drugs such as chlorpromazin (largactil) 

and luminal it was found useful to perform lumbar punctures. Actually, 

in such cases the cerebrospinal fluid was found to be under high pressure, 

and the relief of this condition resulted in improvement setting in and 

the convulsions disappearing. With regard to the treatment by dipping in 

a cold water bath, it is believed that this method should be used with 

great care and under the direct supervision of a physician. As soon as 

the rectal temperature reaches 38°c the patient should be removed and 

restored to bed. As mentioned previrusly, severe c::onvulsians have been 

observed to ensue after this rapid ice cold bathing. Gradual cooling 

by cold, wet sheets, fanning, rehydration and restoration of the salt 

concentration are the general rules that should be followed in heat 

stricken pl;ltients. Correct diagnosis in each case cannot be over-

emphasized. The rectal temperature should be taken periodically in 

order to detect a relapse,.in case of which cooling with wet cold sheets 

should .be started immediately, although it might be advisable to continue 

it after the cold bath. 
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An important observation was the subsequent increase in mortality due 

to relapses, and it is therefore recommended that the medical staff should 

remain for ten days in the Mena hospital instead of moving the patients 

to the other permanent hospitals. This period would ensure the complete 

recovery of the surviving patients. 

IV ENVmONMENTAL SANITATION 

1. Drinking Water 

Water supply in Mena, Nouzdalcl'a and Arafat was one of the most acute 

problems of the Pilgrimage area. There were a few scuttered shallow wells, 

open reservoirs and some outlets from Zoubaida aqueduct in the Pilgrimage 

area. Pilgrims used. to get their water from those sources after walking 

long distances which they usually covered under the exhausting heat of the 

sun. The quanti ties of water they usually got after this effort was neither 

sufficient for their needs nor safe to drink from the hygienic point of view. 

Water was also sold to the pilgrims at excessive prices which prohibited its 

sanitary use and made it scarce. Pictures of pilgrims dying of thirst are 

still alive in the minds of those who happend to carryon their Pilgrimage 

rites during the olden days before the improvement programme started. 

The environmental sanitation programme for the Pilgrimage area called 

for a new comprehensive water supply system for Hena, Mouzdalafa and Arafat. 

Fortunately this part of the programme was given due attention by the 

Saudi Arabian Government. As a result of this appreciated attention from 

the Gove~ent, new water reservoirs were built and a comprehensive water 

distribution system for Mena, Mouzdalafa and Arafat was established. Taps 

now cover the whole area with not more than 100 m. distance between each. 

This means that the walking distance for any pilgrim in order to obtain 

water will not exceed, by any means, 50 m. If we compare this short 

distance to the long distances (which exceeded 1000 m.) which had to be 

covered in the olden times in order to get water, we will realize the 

effect of this new system on decreasing the occurrence of heat illness. 

Iced-Water Supply: It was noted that iced~ater had a definitely 

refreshing effect on those susceptible to heat illness. As a result of 

this it was planned to establish iced-water supply fountains in the 

strategic locations where heat illness mostly occurred. Eleven of these 

iced-water supply fountains were already established. One was established 

at each of the following strategic)laces: 
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(a) Gabal El-Rahma where 80% of the cases of heat illness in Arafat 

occurred. 

(b) Slaughtering places where pilgrillls accumulate. during the 

slaughtering time. 

(c) Namera Mosque where pilgrims gather for their noon praYers 

in Arafat. 

(d) All of the places where pilgrillls congregate. 

It is interesting to note. that the iced-water supply fountain 

established at Gabal El Rahma had helped by saving many of the .pilgrims 

who, otherwise would have been counted among the heat casualties. 

2. Crowded Conditions 

The Islamic Pilgrimage is unique in necessitating the simultaneous 

gathering of multitudes of people of different races and from different 

parts of the world within a specified area to perform definite religious 

rites at certain times specified even to the hour. Moreover, the 

progressive development of modern means of transport has been instrumental 

in encouraging more people to take part in this yearly manifestation. It 

is worth mentioning that, whereas thirty years ago it took a pilgrim more 

than four months to cover the whole journey, it is now possible to do it 

in less than· three weeks. The increasing number of pilgrilllshas aggravated 

the problems encountered in lodging, feeding, transporting and caring for 

these multitudes. It is to be noted that the number of foreign pilgrillls 

has increased more than 100% in the last ten years. 

All the facts mentioned previously will help one to realize that at 

certain places on the Pilgrimage route,congestion of people has offered 

quite a problem, and has increased the occurrence·of heat stroke. Among 

these places the following should be mentioned: 

At Kaabal In order to understand the conditions prevailing at Kaaba 

it is to.be noted that it is the Islamic Shrine which lies at the centre 

of Mecca. Mecca lies in a deep trough of arid land surrounded by hills 

on most sides. The Kaaba is situated at the lowest part of this trough. 

This renders the atmosphere particularly hot and stuffy at the place 

where thousands of pilgrims have to gather on the holy occasion. Every 
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Moslem is bound to visit the Kaaba on the same day he arrives in Mec;:ca and 

should undertake to do seven circuits barefooted, I3.round the shrine. The 

path around the Kaaba (Mataf) is paved with marble. The marble becomes 

hot during the daytime under the strong rays of the sun and it is of course, 

always crowded. It was recommended that this path should be enlarged and 

shaded with a removable canvas cover. It is to be mentioned here that 

the enlargement of the Mataf was mostly accomplished except at one side 

where Zamzam weIlAnd Ibrahim stand (i1akam) are located. This side still 

offered a bottle-neck for the pilgrims moving around the shrine during the 

Pilgrimage time. It is still hoped that a religious authorization could 

be obtained in order to complete the enlargement of the path around Kaaba 

(Mataf) at the side of Ibrahim stand (Nakam Ibrahim). If such an enlarge-

ment. is made, the Hataf will be less crowded and heat stress will become 

less. 

The area for prayers around the Kaaba is about eight acres surrounded 

with a high wall which has several doors, through which people reach Kaaba 

grounds to perform their religious rites. The area just adjacent to the 

inside of the walls is shaded but the rest of the ground is not. It was 

found . that Kaaba gets so crowded during the Pilgrimage season, especially 

at prayer time, that some enlargement of the grounds had to take place. 

The project of enlarging and improving the Kaaba surroundings has been 

planned and started by the Government. This project constitutes the most 

impqrtant .improvement now being carried out by the Saudi Arabian Government. 

When it is finished, the. Kaaba grounds used for prayers, will have been 

increased from eight to sixteen acres. 

there. 

This 1>Ti11 no doubt reduce crowding 

Although it is advisable to have as much space open as possible in 

view of the big crowds whi.ch gather in the Kaaba grounds during the 

Pilgrimage season it is recommended that still more shaded areas be 

arranged to protect from sun-stroke and heat exhQustion those who feel 

unable to stand. the conditions in the open while fulfilling their 

religious rites. 

At Nasaa: After visiting the Kaaba and fulfilling their religious 

rites there, pilgrims are bound to carry out the traditional to and fro 

wanderings between the Safa and the j.1arwa along the way called "Masaa". 
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Masaa is a foot path, about 400 m. long and 12 m. wide. Every pilgrim is 

bound to walk a.;I.ong this path seven time, thus making the total distance 

of about 3000 m. This path used to be one of the main streets of Mecca 

with shops on both sides which adda<;! to the traffic congestion and caused 

great inconvenience to the pilgrims. No shade was prOVided, and thus 

many heat illnesses used to occur there. Therefore, the improvement of 

Masaa was planned and carried out asa part of the large project of 

improving ,Kaaba Area. The 11asaa is now included in the sacred area of 

the Kaaba, thus separating it from the regular streets of the town. It 

is roofed .and divided in two to irr,!;,rove the traffic between the Sata 

and the l1arwa. This arrangement i·s very convenient to the pilgrims and 

helps to reduce the casualties from heat illnesses in Masaa which used to 

be one of the most tiring places on the Pilgrimage route. It is to be 

noted that plans for the whole surroundings of Kaaba are now being 

formulated with the help of the United Nations town pl~ning experts. This 

plan will allow for a new belt-street of 25 m. in width around the Kaaba 

area with trees planted on both sides to provide shade far the pilgrims. 

At Gabal El Rahma.: "Gabal El-Raluna" is a hill in Arafat which 

practically every pilgrim likes to climb to pray on top. The hill is 

small and is always crowded with people who are trying to climb up in the 

portion of the day when it is usually very hot and therefore tiring. As 

mentioned previously, it was noted that about 80% of the heat stroke cases, 

in Arafat, occur at "Gabal El-Rahr1:\". Efforts to allow the people to 

climb this hill only >Then it is cool, early in the morning or late in the 

afternoon, do not seem to be practical. For this reason it is planned to 

plant as many trees as possible on and aramd this place. It is hoped 

that the shade provided by such trees will protect pilgrims from the 

extensive heat 0::' the sun. 

One of the most exhausting actions 

of the pilgrims in 11ena is the pebble throwing. The street leading to 

the three places .. There the pebbles are thrown used to be so crowded that 

one had very limited f're3dom to move around. Nany heat stroke cases 

occurred there. In order to protect the pilgrims from these exhausting 

conditions the street.s leading to and from these places were widened and 

the traffic in them wO.s allowed only one way. It is plBrined to widen 
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these places more and build some elevated roads there to allow more space 

for the pilgrims to carry on the action of pebble throwing. It is also 

recommended to create some shade either by building sheds or planting trees 

along the roads leading to these places. 

3. Living Accommodation 

In Mena and Arafat, the pilgrims usually live in tents. Tents are 

usually oppressive in crowded conditions and they are erected so close to 

each other that it becomes difficult to circulate or to find one's own 

way .between them. Many heat stroke casualties are reported among the 

pilgrims living in tents. 

should not be overlooked. 

This may be due to many factors two of which 

The firs·" is the fact that it was proved through 

direct recording of temperature under the tents and outside the tents in 

open shade that the.temperattwe in the former is usually about 5°C more than 

it is in open shade. The second reason is that many pilgrims cannot find 

their way. easily between the tents whenever they go out for some reason or 

the other. When they get lost they may be 8xposed to the direct heat of 

the sun and thus become susceptible to heat stroke. 

For the above reasons it lias recommended that concrete sheds should be 

erected wherever possiblo to replace the tents used by pilgrims as dwellings. 

The Government of Saudi Arabia is seriously considering this subject 

together with the possibility of building large apartment buildings. It 

is suggested that the buildings in Mena should be erected on columns in 

order to allow space below for those who prefer to use tents. It was 

also recommended that all the streets should bear sign posts in the new 

planning of Hena, so that the pilgrims could easily find their way. 

It is to be noted here that in Mena, heat stroke is more frequent 

than in Arafat because the pilgrims are more fatigue:! after the stay in 

Arafat and the tiring trip from Arafat to Mena. 

In an effort to impr.ove the housing in Necca a new plan fcr the 

inspection· of the houses where the pilgrims live was considered by the 

authorities this year. The plan includes many factors among which 

ventilation and other suitable facilities will help minimize the occurrence 

of heat illnesses. This plan ,lill be modified in the future in order to 

strengthen its application -gradually. 
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It is also to be noted that the circulation of air is as illIportant as 

providing shade, and ventilation is an illIportant factor to be considered in 

planning the pilgrims' shelters and dwellings. It is very intereBting to 

notice that same of the old dwellings were built of materialB which have 

excellent insulation value and are more suited to the climate than modern 

buildings. It is therefore recommended that a study be made of the most 

suitable material and design for the new houses to meet the climatic condi

tions as well as the cultural requirements and sanitation principles. 

Soma of the pOints to be considered are: 

(1) Roominess within economic possibilities. 

(2) Family privacy. 

(3) Ventilation, but within limits of not allowing the outside heat 

to find easy access to the inside of houses during the summer. This can be 

partly fuli'illed by using local good insulating materials for the construc

tion, such as stone and compacted earth. A few external openings are to be 

prOvided, away from the windward side, if possible. Windbreaks would be 

desirable. 

(4) Internal heat sources which should be isolated and the heat conveyed 

to the outside. This could best be done by controllable ventilation or by 

the installation of these in a p!rt of the courtyard if possible. 

(5) Ventilation for the soil stacks or the.existing soil shafts to 

which the latrine discharge is illIportant in order to avoid the characteristic 

odours one usually discovers in the old existing buildings. The shafts 

referred to here are vertical ducts connected directly to the closets to 

carry the excreta down to the cesspool. or cesspits. 

4. Transportation Facilities in the Pilgrimage Area 

One of the most acute problems in Arafat and Mena is the transportation 

between Mecca-Arafat, Arafat-Mena and Mena-Mecca during the Pilgrimage. It 

is believed that such problems contribute largely to illnesses among the 

pilgrims. In order to realize this fact one should consider the long time 

that used to be spent by the pilgrims in cars, buses and other means of 

transport under direct heat of. the sun, especially when they got caught 

in what is called "traffic jams ". One can :i.nagine the importance 
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of such a transportation problem when one realizes that about a million 

people have to move from 11ecca to Arafat carrying all their luggage and 

supplies within the period of one or two days. Still more difficult is 

their trip from Arafat to Mella overnight. The evening of the Wakfa day 

all pilgrims prepare to leave Arafatand proceed to Mena. They are not 

allowed to move from Arafat before sunset; the start of this trip is 

called the "Nafra"~) Just before the Nafra most of the pilgrims try to 

get on.the road, whether in a car, in a bus or on foot and get ready to 

start when the time comes. When the Nafra starts, practically all the 

roads are jammed by all kinds of vehicles and people moving slowly and 

with difficulty to such an extent that the distance of about. seven miles 

between Arafat and Mena used to take from three to .six hours. Because 

the pilgrims have to be in Hena before the dawn of the next day, the whole 

trip should be made overnight. Going back from Nena to l1ecca, the 

pilgrims usually meet with the same difficulty. Noreover, the roads 

inside Mena itself were not large enough even for the local traffic, 

especially when all the pilgrims took part in the action of throwing 

pebbles. In view of all the difficulties explained above, the problem 

of transportation was given the due attention of the Government. It was 

recommended that the whole Pilgrimage route including }Iecca, Arafat and 

Mena be replanned with the objective of solving all the mentioned 

difficulties. The United Nations Technical Assistance Town Planning 

Office is now helping the Government wi th such planning. 

It is a pleasure to mention that due to the careful attention given 

by the Government to the problem of transportation, three new roads and 

a pedestrian road were con"tructed this year, in the Pilgrimage area, 

connecting Arafat and Mena. Those roads helped improve the Nafra condi-

tions during the last Pilgrimage season to the extent that· some pilgrims 

were able to cover the distance between Arafat and nena wi thin less than 

fifteen minutes. As mentioned before, this same distance used to be 

covered only in three to six hours or even more. This improvement has 

helped to eliminate the death toll from fatigue and heat illness. 

I)Nafra means on scheduled time immediate departure. 
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In order to realize the real value of the pedestrians' road it should 

be mentioned that this was the first season in which the pedestrians, who 

constitute.the majority of the pilgrims, were given real attention and 

protection. In the previous years the pedestrians used the same roads 

as motor ~ars and other vehicles, when moving from Arafat to Hena during 

the Nafra. Thus they were exposed to hazardous accidents and thirst. 

This year they were provided with a special road starting at Arafat and 

ending at Mena with water supply stand pipes along the seven mile stretch. 

This road is fenced so that no car can use it, and its width is thirty 

metres. It was also planned so that it passes by most of the health 

centres established between Arafat and Hena. This arrangement was made 

with the object of helping the pilgrims to avoid heat illness, accidents, 

fatigue or any other complications. 

5. Transportation Facilities to Medina 

After spending three days in Mena the pilgrims return to Mecca where 

they usually stay two or three days before they start returning to their 

homeland or to Medina to visit the tanb of the Prophet Mohamed. The 

problEll!l of transportation is again faced, especially .by those heading for 

Medina. Some pilgrims take the bus from Mecca to Medina, others go by 

bus to Jeddah and then by air to Hedina. 

The pilgrims who take the bus to Medina usually reach it after about 

twelve hours' run whereas those who go by plane from Jeddah usualy spend 

a considerable time in the airport of Jeddah without any accommodation. 

This long waiting used to cause a deterioration of the sanitation of the 

place and had some bad effects on the health of the pilgrims. It was 

recommended that positive measures should be. adopted to avoid the 

accumulation of pilgrims there. Thie problem was given the serious 

attention of the Government. The crowding at the airport was eliminated 

through 9rganizing a definite and strict system of reservation on the 

airlines. Thus every pilgrim now lmows ahead when he. is supposed to 

leave and the waiting time at the airport is shortened. For thos e who 

have to wait at the airport special ace ammodation has been established 

with all the needed facilities to make their stay confortable. 
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V CONCLUSION 

It is most gratifying to notice that this year 1381 (1962) which 

follows the year of the WHO Mission of Advisers, has been the best of 

all pilgrim years with regard to the decrease in mortality (see Table IV). 

The weather factor this year was certainly more favourable than last year, 

but nevertheless the improvement was marked. The credit goes undoubtedly 

to the health authorities in charge of this large operation. Approximately 

one million people congregate in a small space within a very short period, 

one day in Arafat and three days in Nena, They collect and disperse in 

the most amazing way imaginable, so quickly and with such low casualties. 

Pilgrimage projects have been given the first priority in the planned 

programme for environmental sanitation; and a special cOlllllli tteewas 

established last year to plan and expedite their execution. The qlose 

attention given by the Government to the Pilgrimage facilities and improve

ments was crowned by the establishment of a new Ninistry for Pilgrimage 

Affairs. This will, no doubt, strengthen the care given to all the 

services meant for the convenience of the whole Islamic Pilgrimage. Health 

education has also been actively undertaken by the Saudi Arabian Health 

Authorities and'pamphlets in various languages, such as Arabic, Persian, 

Urdu, French and English, have been widely distributed. 

The great efforts of the flinistry of Health toward extending health 

services and medical care "Go all pilgrims wherever they are in the sacred 

land of Saudi Arabia are appreciated by all concerned. Tribute should 

also be paid to the medical missions which accompany the pilgrims from the 

various Islamic countries.- such as Ir'l.q, Libya, Pakistan, Sudan, the 

United Arab Republic and many others. 

It is believed that ,.nth the wiJ.lingness of the Government and the 

help offered by the World Health Orgenization, the whole programme planned 

for the improvement of environmental sanitation conditions and the care 

of the pilgrims will be fully accomplished in a short time. 
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M0rta:L_~~~~ . .to Heat-Stroke. according to 
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The patients who died were 21, i.e. 



TABLE II 

EM/RCl2/Tech.Disc./8 
Annex 

page iii 

Pilgrims Distributed by ;'J~tionlllity and Cases of Heat_!:llness 

~~_them, _~rip.v380 HL.l:~6], __ PilgrlJnag~ 

(7-12 Zulhijjah) 

COUNTRY --lcases'~ ;~tal ~'Arri~ing I Arri~ing I ~;~Ving ICases per I 
ns r by Land j Thousand 

Republic 

Syrian Arab 
Republic 

India 

Pakistan 

Malaya 

Indonesia 

I Nigeria 
, Yemen 

Hadramaut 

PaJ.estinians I Morocco 

I Lebanon 
Iraq 

I 
1 Jordan , 
Tunisia 

Iran 

Sudan 

Afghanistan 

Kuwait 

Jugoslavia 

Burma 

Algeria 

Turkey 

Libya 

South Africa 

Greece 

Oman 

Saudi Arabia 

Unknown 

I 137 

I 

! 
1 
! 
I 
1 
I 
1 , 
I 

! 
! , 
! , 

1 
I , 
, 
! 
! 

27 

54 

47 

6 

44 

17 

25 

5 
12 

16 

8 

9 

16 

9 

1 

12 

8 

3 

2 

2 

3 

2 

4 

1 

1 

1 

33 

6 

, 

I , 
I 
! 
! 
I 

I 

, 
1 

I 

! , , 
i 
1 
I 

! 
I 

I 

41629 

5715 

21357 

17215 

6480 

11684 

1,4623 

71022 

7281 

5554 

3380 

1497 

7746 

2909 

548 

15162 

5309 

2388 

8342 

153 

170 

1325 

568 

2562 

114 

40 

970 
900000"Y~ 

2654 

38661 . 2755 I 13 3.288 
I 
I 

3579 ' 2097 

201.79 

14159 

6267 

11655 

I 12025 

j 10851 , 
I 1178 

I 
5339 

2258 

200 

1 

2 

229 
, 

-
1798 

I -, 
I -! 

i 153 

! 99 
1 

78 

181 

2393 

81 

39 

-
-

2534 

I 

I 

I 
I 

I 

i 
I 
j 

I 

1178 

1649 

13 

29 

2598 

850 

653 

214 

1073 

1234 

5483 

307 

319 

15049 

3511 

2276 

61 

-
71 

1246 

387 

169 

33 

1 

3 

-
120 

I 

J 

I 
I 

! 
J , , 

39 

1407 

59321 

5450 

1 

49 

63 

2262 

2600 

-
113 

-
112 

8281 

-
-
1 

-
-
-
-

967 
, .:.* 
1900000" 

; -

4.724 

2.528 

2;730 

.925 
3.765 

1.162 

.352 

.686 

2.160 

4.733 

5.320 

1.161 

5.500 

16.423 

.065 

2.260 

3.350 

.359 

13.071 

11.764 

2.264 

3.521 

1.561 

8.771 

25.000 

1.030 

.036 

2.260 
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TABLE III 

M~x:tal,.i~y ar:!.<!..l~r.b.!di~~ i~ Pil:~_du~i~ 

:!:.~e.._13L~1:.38.Q_~nd l_l~,LH. Pilgrimage Days 

--- .~-- ----- --- -.--- -----------II 
II 
II 

--{I 
ZULHIJJAH 1379 H. (1) ---I __ Z1lLIJIJJAH_ 13~80 H. (2) --li- __ ~ 
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Ii TOTAL NO. OF 
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" «--
Il 

1379 :: 750000 
" " f----- --- It- - - - -, " 

I 1380 ii 1185948 , " r---:: .-
" 1381:: 996455 
" _____ ._ It __ 

TABLE IV 

De~ths and Death Rates during (the ~"!.... days) Pilgrimages 

of 1378. 1379. 1380 and 13Bl...1h, 

~--,-

TOTAL NO DEATHS FROM DEATH RATE HEAT IT..LNESS 
OF DEATHS ilKAT TI.LNESS PE;t1..lP,OOG DEATH RATE PER 

___ 10,000 

682 454 12.244 8.142 

--
665 317 8.866 5.026 

. .- ,~,- -.--~--- -.~.--.---,-,---

360 194 3.035 1.635 

------ --.'- .--
, 

122 
! 34 1~224 0.3~ 
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CD !'l • 
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TABLE V 

r~~H&E· I DRY ~B -r ·-·~~;·BULB -11-TE}lP.I~-T~A;IVE - -I, 
TEH? .! TEll? • SUN ~ HUMIDITY 1 

I CENT I GRADES : I ----._-,-

IN ARA!£ 

10.nI.1380 

~ . . . -I'· .... ------t . 1 

I I ! 
at 14.00 h. 

1 I 
21 ° 45° 10% i 

i at 15.00 h. 

~~~NA'----+--
22° 45° 13% I 

! ,-f-----.-- .. - - --+-
I 1 

44° 

10.JCII.1380 

at 13.00 h. 43° 19° 45° 7% 

at 14.00 h. 43° 22° 44
0 

15% 

at 17.00 h. 42° 21° 43 
0, 

13% 
.,._ ... _ .. _--_ ... , ..... _._ ... , ., ... _--
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TABLE VI 

~l}ma~ol<.'gica:l, D8:~~ _I!?d G~s_e~_ anclpea~hs of Heat Illness 

in 13~0_arld_l~~1_ Fa Pil~rimag_<:.~ 

fn-:-:: I Yi~s~Bat I 
I I c.d.mitted -to , 

IN ARAFAT 

9.Xll.1380 

OOpital I 

68 

lEATIB 
from 
Heat 
Illness 

62 

l
--- ~--! - - --E---' Total SUN . urn l1inimu.m. ;,Iean 1 
No. of Temp. HADE i SHADE IRELATIVE!, 
DEATHS emp. 1 Temp. I HUMIDITY : 

CENTIGRADES I 

93 ••• 25 30% 

+---------~--------+_------_4------+_----+_----+_---- __ ,~----~ 
IN »lENA 

10.XII.l380 165 87 147 48 I' I/J 31 20% i 
1l.XII.l)80 165 45 120 45 44 !... .. 21% 1 

TOT A L I 398 194 360, ! ! 
=;~=~::;:;==~EZ========- ======~===~~======='======~~======l=========t=========1 
-- , 
9.XII.13131. 63 5 27 45 42 ••• I 40% 

Hr !·IENA 

10.XII.1381 : 65 24 49 41 39 29 
1l.XII.1301: 75 I 5 46!, 44 43 ••• 

I 

27% 
12% 

~ : I i 

~=~~~~=========~~=======i===:~=====Jl~~~~===l======j======= =========i========J 

••• Data unavailable 
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IN SUN 

IN SHADE 

IN HOSPITAL ',1TA.llD 

,11TH CEILING FANS 

IlJ WARD NEXT 

IN ICE STORAGE ROOE 

WITH CEILING FAl'lS 

IN ICE STORE ROOM 

IN A TENT 

I IN A PARKING Clffi 

I ~IITH OPEN vlIiIDOvJS 
I 

39 

••• 

••• 
1 _________ . ________ . ____ _ 

(a) One row .of fans in oentre. 

TABLE VII 

:36.5 
! 32 

j 43.5 
I 

\43 

IN .l1ENt. 

nr SUI, 

Il; SFJJJE 

Ii' L ClOO'·; HITH ONE CEILING 'FAN 

n; '1An.D ,JITH AIR-COlJDITIOHING 

UHITS 

I 

.---'--~- -~-

(b) Two parallel rows of fans over beds. 

(c) Relative Hwnidity 21% 
(d) II II 35% 
(e) II 11 65% 
(f) II II 90% 

... data unavailable 



I Symptomatology 

t 

I
tTemperature under 

the axilla 

Delirium 

General convulsio 

Spastic limbs 

• Carpo-pedal spasm 

!Absence of reflexe 

!Incontinence 

TABLE VIII 

Symptomatology of Patients 

Heat-Hyperpyrexia 
onscious patients on 

admission (15 patients) 

3 

1 

0 

1 

0 

1 

jDilation of pupils ;6 out of 13 observed 
C· I 2 I yanosls I 

I Vomiting 
, Colic 

: Diarrhoea 

I Blood pressure 

I 
I 
Chest 

Heart 

,Age (years) 

I I Nationality 

Sex 

4 

5 

2 (1 severe)' 

1130/90 (3), 120/80 (3), 100/60 
(1), 80/60 (1) 

free 15 

I 
Ifree 15 
, 

25 (1), 30 (1), 45 (1), 50 (?), 
55 (1), 60 (2), 80 (2) 

Indonesian (1), Yemenite (4), 

I 
Pakistani (1), Indian (5), 
Jordanian (2), Sudanese (1) 
Unknown (1) 

Males (11) Females (4) 

Numbers between brackets indicate number of patients. 
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Heat-Stroke 
Unconscious patients on 
admission (10 patients) 

390 C.(2), 39.5°C.(2), 
40.5°C.(6) 

9 

6 

5 
4 
9 

5 out of 5 observed 

7 out of 9 observed 

10 

5 
pyloric spasm 6 

7 
30 systolic (died)(l), 
80/50 (1), 90/60 (2), 
100/80 (4), 165/100 (1) 

marked basal congestion 
of lungs and pulmonary 
oedema (2) 

i 

I 
I 

cardial failure (2) I 
Cheyne-Stokes respiration(5) I 
60 - 80 (8) I 
45 - 50 (2) I 

Egyptian (2), Saudi I 
Arabian (2), Sudanese (2), f 
Pakistani (2), Indian (1), I 
Burmese (1) 

Males (4) Females (6) 


