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Abstract: 

 

Background  

The pilgrimages of Muslims to Makah (Hajj and Umrah) is one of the largest religious 

gatherings in the world which draws millions of people from around 180 countries each 

year. Heat stress during summer has led to health impacts including morbidity and 

mortality in the past, which is likely to worsen due to global warming. Here we investigate 

the impacts of increasing heat stress during the peak summer months over Makah at present 

levels of warming as well as . We find a substantial increase in the exceedance probabilities 

of dangerous thresholds (wet-bulb temperature >24.6 ◦C) in 1.5 ◦C and 2 ◦C warmer 

worlds over the summer months. For the 3 hottest months, August, September and October, 

even thresholds of extremely dangerous (wet-bulb temperature >29.1 ◦C) health risks may 

be surpassed. September shows the highest increase in the exceedance probability of 

extremely dangerous threshold which is increased to 4 and 13 times in 1.5 ◦C and 2 ◦C 

warmer worlds respectively. Based on the indicators of hazard, exposure and vulnerability, 

we carried out probabilistic risk analysis of life-threatening heat stroke over Makah. A ten 

time increase in the heat stroke risk at higher wet-bulb temperatures for each month is 

projected in 2 ◦C warmer world. Aim of the study: To assessment Association between heat 

stress risks for Muslim pilgrims among Elderly pilgrims attending primary health care 

Center, Makah Al-Mokarrama, Saudi Arabia 2023 Methods: Across sectional descriptive 

study conducted among pilgrims who attending at primary Health care Center Makah city 

during  July, 2023 to October 2023 Hajj 2023,  Our total Sample size of pilgrims 

participants were (700) Results1: show that the highest proportion of participants age 51-

60 years (24.0%) regarding the sex the majority of participant male were (61.0%), the 

marital status the majority of participant  married were (61.0%) pregnancy status the 

majority of participant  Non- pregnant Female were (64.84%), the have chronic diseases 

the majority of participant   answer Yes (68.0%) Conclusion: Both hazards of heat 

exposure, heat Illnesses, communicable and non-communicable health issues are the most 

common health problems encountered by pilgrims during Hajj, especially elderly and 
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pregnant pilgrims, need necessity of new research's to find solutions to pilgrims’ health 

problems during Hajj.  

 

Keywords: determine,   Knowledge, Hazards, Heat Exposure, elderly, pregnant, Pilgrims , 

Makah . 

 

Introduction 

Human exposure to a hot environment may result in various heat-related illnesses (HRIs), 

which range in severity from mild and moderate forms to life-threatening heat exposure, 

heat illnesses and heatstroke,  heat-related illnesses presenting to the emergency department 

are associated with high mortality and morbidity, especially in the elderly and pregnant 

pilgrims also Patients with dental infections , the Hajj is one of the largest annual mass 

gatherings globally and has historically been associated with heat exposure, heat illnesses. 

(1) Hajj attracts over two million Muslim pilgrims from more than 180 countries to the holy 

city of Makah, Kingdom of Saudi Arabia.(2) Several modifiable and non-modifiable factors 

render Hajj pilgrims at increased risk of developing heat exposure, heat illnesses during 

Hajj.(3) These include characteristics of the Hajj, its location, population, and rituals, as 

well as pilgrims’ knowledge of HRIs and their attitude and behavior. Makkah is 

characterized by a hot desert climate and fluctuating levels of relative humidity. (4) 

Pilgrims are very diverse ethnically and geographically, with different adaptations to heat. 

Significant proportions of the Hajj population are elderly, obese, and with low levels of 

fitness and pregnant pilgrims. In addition, many have underlying health conditions and are 

on multiple medications that can interfere with thermoregulation. (5) Other factors are 

inherent in the Hajj and its activities, including crowding, physically demanding outdoor 

rituals, and a high frequency of infection and febrile illness. (6) Pilgrims generally lack 

awareness of HRIs, and their uptake of preventive measures is variable. In addition, many 

engage in hazardous behaviors that increase their risk of heat exposure, heat illnesses. 

These include performing rituals during the peak sunshine hours with no sun protection and 

with suboptimal sleep, nutrition, and hydration, while neglecting treatment for their chronic 

conditions. (7) Heat exposure, heat illnesses preventive plans for Hajj should incorporate 

measures to address the aforementioned factors to reduce the burden of these illnesses in 

future Hajj seasons . Lessons from the Hajj can be used to inform policy making and HRIs 

preventive measures in the general population worldwide. (8) 

   Obstetricians have long known that heat exposure and  heat illnesses natural gestational 

changes in thermoregulations also heat exposure can make pregnant  pilgrims vulnerable 

hazards group, weight gained during pregnancy lowers the ratio of body  surface area to 

body mass, which may make it harder for pregnant women to dissipate internal heat.(9) 

The metabolic demands of the growing fetus may create heat, leading to a slight increase 

in a pregnant woman’s core body temperature.(10)    Pregnant women nares also more 

susceptible to dehydration, which in the late stages of pregnancy  could trigger uterine 

contractions and, potentially, early labor.(11) However ,beyond these basics histological 

changes, exactly how  maternal heat exposure might contribute to birth defects or adverse  

obstetrical out comes is not yet clear.(12) The mechanism would likely differ for different 

outcomes, say researchers. Animal studies suggest that heat exposure during early 

pregnancy could interfere with normal protein synthesis through the production of heat-

shock proteins .(13) 

   When Hajj comes during the summer months, pilgrims are then exposed to harsh, hot, 

desert climate with outdoor temperatures which might exceeds 45°C and humidity might 

reach up to about 80%. Hajj rituals at Mina, Arafat, and Muzdalifah include a minimally-

clothed, moving grouping , stays adding to waste of care fuel come out from vehicles for 

Bajaj transport, and the heat upright resulted from Bajaj gatherings (metabolic heat)(14). 

Temperatures at Makkah may increase to higher than 45ºC. Lack of acclimatization, intense 

physical exertion, reduced physical fitness, and exposed spaces produce heat sicknesses in 

many pilgrims.(15) Heat illness, which is attributed to high temperatures in summer season, 



Nayef Awn Nayaf Alotaibi et al. 2395 

 

 
Migration Letters 

 

might be presented with mild symptoms like "heat cramps, edema, prickly heat and syncope 

or more severe conditions like heat exhaustion or heatstroke". Senility, chronic disease, 

overloading, physical exertion, lack of accommodation, and dehydration all are factors 

which determine the fate of heat exposure and illness (16). 

    The atmospheric temperatures during the months June through September in these areas 

reach an average of 49°C (118°F). In 1443H (2022), the Haj coincided with the midsummer 

month of August, when the average high temperatures reached 54°C (130°F) during the 

first ten days. The most common medical emergency among the pilgrims is heat exposure 

and heat stroke, which is characterized by hyperpyrexia (core temperatures of 40°C), 

anhydrase's (absence of sweating), and central nervous system disturbances ranging from 

confusion to coma.(17) A few cases of heat exposure and heat stroke have been reported in 

Saudi Arabian pilgrims, who generally are well acclimatized to the local extremes of 

temperature, but there are a significant number of cases in pilgrims who come from other 

parts of the world.(18) It has been assumed that lack of knowledge of the precautionary 

protective measures against the heat, severity of the sun, and extremely strenuous demands 

placed upon the physical endurance of the pilgrims are predisposing factors for heat 

exposure and heat stroke. (19) 

  

Literature Review 

study by (Layton et al (2020) reported  showed that out of 267 patients 80 (29%) patients 

had heatstroke, the most severe form of heat illnesses, with mortality of 6.3%. , the mean 

age of the patients was 54.0 ± 16 years, with a predominant proportion of males. Moreover, 

diabetes mellitus was the most common comorbidity among both heatstroke and heat 

exhaustion patients. Previous epidemiological studies have shown that the elderly and those 

with comorbidities have an increased risk of hospitalization due to heatstroke (20). 

 

      Almuzaini, at el (2021) report that more than half of the responders suffering from heat 

exposure and  heat illnesses  were from the elderly population. Residents of Saudi Arabia 

suffering from heat exposure were a minority in this study, accounting for 11.1% of patients 

with HE and only 2.4% of patients with HS (21 ( 

     One of the important findings in this study is that almost 40% of the heat exposure and 

heat illnesses cases were pregnant and overweight, suggesting that this population is 

particularly vulnerable. This concurs with an early study showing that young pregnant 

woman with obesity but not healthy are at an increased risk of heat stress, indicating that 

obesity and pregnancy per se is the main cause for heat intolerance (22). Obesity with 

pregnancy increases heat production and subcutaneous fat layer insulates the body from 

heat exchanges and thereby hinders the cooling process (23).    A fatal heat exposure and 

heat illness occurs 3.5 times more frequently in pregnancy overweight and obese adults 

than in people of average body weight (24). Other identified comorbidities associated with 

heat exposure, included hypertension and diabetes. The prevalence of hypertension among 

heat exposure cases was similar to that reported for the general Hajj population (12.1% vs. 

12.2%), whereas diabetes was much more prevalent in heat exposure cases (16.2% vs. 

5.0%) (25)  This agrees with previous reports that showed an increased risk of heat exposure 

in people with virtually most chronic conditions and medications used to manage them also 

dental patient (20).  

    Fewer studies have investigated extreme heat with respect to risk of stillbirth. Part of the 

reason may be that stillbirth is a less-common outcome than premature birth or LBW, says 

Elaine Symanski ,an epidemiologist and director  of  the Southwest Center for Occupational 

and Environmental Health at UT Health School of Public Health in Houston .(26) 

Nevertheless, at least four studies have reported associations between stillbirth and higher 

temperatures during the week before delivery for warm-weather births. (27,28,29). During 

Hajj, participants are educated to stay in shelters for protection, use sunblock (30), perform 

proper hand washing, and ensure adequate water intake(31). Also, participants are 

encouraged to be flexible with time, if possible, and perform rites during the night 

especially in the elderly and Patients with dental infections (21)   
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   Since the central nervous system is sensitive to heat stress , its dysfunction is a major 

symptom of hyperthermia (30). In early period of heat illness, the common symptoms 

include anxiety, dizziness, fainting, dental infections and headache (19). With progression 

to a pathological condition that leads to decreased cerebral blood flow and increased 

intracranial pressure, patients commonly experience delirium, convulsions, and coma (28). 

Similarly, in other study results of showed that patients with heatstroke had hyperthermia, 

altered mental status, tachycardia , convulsions, high creatinine level, and electrolyte 

imbalances. To prevent the unfavorable consequences of a delay in starting treatment, 

measurement of body temperature and consciousness level are simple but important 

indicators of the severity of heat illness . 

       In other study reported the Diarrhea and food poisoning Traveller’s diarrhea is 

common during the Hajj especially in the elderly, although few studies have documented 

its incidence and etiology. The last study was done in 2020 showing that heat exposure and 

Prevalence of heat illnesses was the third most common cause for hospitalization during 

Hajj. also in elderly, Cholera and heat exposure and Prevalence of heat illnesses an acute 

bacterial enteric disease caused by Vibrio cholera accounted for several outbreaks after the 

Hajj (31).  

  

Rationale : 

Hajj presents a unique challenge that impacts the international public health as an 

increasing number of humans become more mobile. Hajj, the annual pilgrimage to Makkah 

(Mecca), is one of the largest global gatherings of its kind.  Both of these events specific 

risks for  heat exposure and  heat illnesses, crowded conditions increase the risk of exposure 

to heat exposure and  heat illnesses among Elderly and pregnant pilgrims. Now researchers 

are investigating the potential effects of heat exposure in elderly, pregnant woman and 

fetus. Several epidemiological studies over the past five years have reported associations 

between high temperatures and adverse pregnancy outcomes; including preterm birth, still 

birth, and low birth weight (LBW). The government of Saudi Arabia, through its various 

health and ancillary services, has taken precautions against proliferation of diseases and in 

particular against heat exposure and  heat illnesses, which is the most challenging problem 

faced by the Pilgrims.     

    

Aim of the study: To assessment Association between heat stress risks for Muslim pilgrims 

among Elderly pilgrims attending primary health care Center, Makah Al-Mokarrama, Saudi 

Arabia 2023  

 

Objectives : 

➢ To assessment Association between heat stress risks for Muslim pilgrims among 

Elderly pilgrims attending primary health care Center, Makah Al-Mokarrama, Saudi 

Arabia 2023  

 

 Methodology : 

  

Study design : 

This study is a cross-sectional study design was used in carrying out of this study. 

 

Study Area 

The study has been carried out in the city of Makah. Makah is the holiest spot on Earth. It 

is the birthplace of the Prophet Mohammad and the principal place of the pilgrims to 

perform Umrah and Hajj. It is located in the western area in Kingdom of Saudi Arabia and 

called the Holy Capital. Contains a population around 2.580 million. This study was 

conducted conduct to  pilgrims who resident in Makah  city during, during  July, 2023 to 

October 2023 Hajj 2023  Hajj 2023 , the Saudi government provides free health services 

during Hajj rituals through hospitals and  primary health centers (PHCs), including  
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seasonal health facilities during the pilgrimage. Patients included in our survey were male 

and female adult pilgrims (>40 years of age) who were diagnosed with heat Exposure and 

heat Illnesses attending at Primary Health care Center, during the study period. Data were 

collected for the (700) pilgrims' attending at Primary Health care Center. A team of two 

was deployed at primary Health care Center to collect data through a pathway checklist 

questionnaire. We excluded pilgrims below 40 years, patients not attending at PHC , and 

patients who were not diagnosed with  heat exposure and heat illnesses, the study has been 

conduct on a convenience sample of 700  pilgrims' residents in Makah city matching the 

inclusion criteria and exclusion. 

 

Selection criteria : 

This difference translates into biological, socioeconomic and lifestyle differences   

  

Inclusion criteria : 

➢ hajj pilgrims who agree to participate in the study 

➢ Residency hajj at Makah city . 

➢  Over  40  years of age 

➢ Able and willing to participate in the study   .  

➢ Diagnosed with  heat exposure and heat illnesses 

 

Exclusion criteria : 

➢ Residency outside Makah city   . 

➢ > 80 

➢ Pilgrims that refusing sign Informed consent .   

  

The sample size 

The sample size has been calculated by applying Raosoft sample size calculator based on 

(The margin of error: 5%, Confidence level: 95%, and the response distribution was 

considered to be 20%) accordingly to sample size from hajj pilgrims by the required sample 

size; (700). (Male and female)  and adding 10 more to decrease margin of error. After 

adding 5% oversampling, the minimum calculated sample has been 700. Computer 

generated simple random sampling technique was used to select the study participants. Data 

collection was done by the researcher during the 2023 

 

Data collection tools of the study: 

To collect data to determine the Knowledge about Hazards of Heat Exposure and 

Prevalence of Heat Illnesses among Elderly and pregnant pilgrims attending primary health 

care Center, Makah Al-Mokarrama, Saudi Arabia 2023. structured questionnaire was used. 

It was developed by the researcher after reviewing of current national and international 

related literature. It composed of 30 questions. This included the following parts : 

 

Part one: biosocial demographic characteristics: as name, pilgrim number, age, sex, phone 

number, leader name, frequency of hajj, years of education, area of residence, and presence 

of chronic diseases as diabetic mellitus . 

 

Part two: this part including questions to determine knowledge about hazards of heat 

exposure and prevalence of heat illnesses among elderly and pregnant pilgrims such as 

signs and symptoms of   hazards of heat exposure , mode of transmission, methods of 

prevention, high risk groups, and line of treatment.  Questions community reaction   toward 

people with heat exposure, and sources of information about heat exposure .  

     Following a short briefing about the study, informed consent will obtain from each 

participant who agreed to join the survey. Ethics approval will obtain from primary health 

center. The study tool was developed by the researcher and checked for validity and 

reliability. Pilot study was done on 10 pilgrims Hajj to check and ensure the clarity, 

applicability and feasibity of tools. Pilgrims completed the surveys themselves; however, 



2398 Association between heat stress risks for Muslim pilgrims among Elderly pilgrims attending 

primary health care Center, Makah Al-Mokarrama, Saudi Arabia 2023 
 

 
research team members helped those who were unable to complete the questionnaires 

themselves. 

 

Data entry and analysis : 

The Statistical Package for Social Sciences (SPSS) software version 24.0 has be used for 

data entry and analysis. Descriptive statistics (e.g., number, percentage) and analytic 

statistics using Chi-Square tests (χ2) to test for the association and the difference between 

two categorical variables were applied. A p-value ≤ 0.05 will be considered statistically 

significant 

 

Pilot study: 

A pilot study has be conducted in hajj pilgrims the same sector due to the similarity to the 

target group using the same questionnaire to test the methodology of the study. As a 

feedback, the questionnaire will be clear and no defect has be detected in the methodology 

 

Ethical considerations 

Permission from the Makah joint program Family Medicine program has be obtained. 

Permission from the Directorate of hajj, verbal consents from all participants in the 

questionnaire were obtained.  All information was kept confidential, and a result has be 

submitted to the department as feedback  . 

 

Budget: Self-funded 

 

Results :  

Table 1: distribution of  participants according to socio demographic characteristics (Age, 

Sex, Hajj for, Level of education, Chronic diseases) 

  N % 

Age 

<40 133 19 

41-50 126 18 

51-60 168 24 

61-70 70 10 

71-80 112 16 

>80 91 13 

Sex 

Male 427 61 

Female 273 39 

Marital status 

Married 427 61 

Single 126 18 

Divorced 100 14.28 

Widow 74 6.71 

pregnancy status  

Pregnant Female 96 35.16 

Non- pregnant Female     177 64.84 
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Hajj for 

First time 518 74 

Second time 112 16 

Third time 42 6 

More than three 28 4 

Level of education 

Illiterate 175 25 

Primary School 77 11 

Intermediate School 161 23 

Secondary School 133 19 

University School 84 12 

Postgraduate 70 10 

Chronic diseases? 

No 224 32 

Yes  476 68 

Dental patient 

Yes  189 27 

No  511 73 

Residency  
  

  

Outside Saudi Arabia 553 79 

Within Saudi Arabia  147 21 

 

Regarding socio demographic characteristics, this table shows that the highest proportion 

of participants age 51-60 years (24.0%) and <40 years of age (19.0%), while 41-50 were 

(18.0%) regarding the sex the majority of participant male were (61.0%), but female were 

(39.0%) , regarding the marital status the majority of participant  married were (61.0%) but 

Single were (18.0%),  regarding the pregnancy status the majority of participant  Non- 

pregnant Female were (64.84%) but the pregnant were (35.16.0%), regarding the Hajj for 

the first time (74.0%), but the Second time were(16.0%), regarding the level of education 

the majority of participant  (25.0%) illiterate, while intermediate School were (23.0%) but 

the secondary school were (19.0%) regarding the have chronic diseases the majority of 

participant   answer Yes (68.0%) while No were (32.0%), regarding the Dental patient the 

majority of participant   answer No were(73.0%) while Yes were(27.0%),  regarding the 

Residency the majority of participant   outside Saudi Arabia were(79.0%) but within Saudi 

Arabia were (21.0%) 

 

Table 2: distribution of the participants' knowledge about Hazards of Heat Exposure and 

Prevalence of Heat Illnesses 

  N % 

What are the Comorbidities of patients with Heat Exposure and Heat 

Illnesses 

Cardiovascular disease 

Yes  399 57 

No  301 43 

Diabetes mellitus 

Yes  602 86 



2400 Association between heat stress risks for Muslim pilgrims among Elderly pilgrims attending 

primary health care Center, Makah Al-Mokarrama, Saudi Arabia 2023 
 

 
No  98 14 

Hypertension 

Yes  518 74 

No  182 26 

Fever without clear cause that lasts more than days 

Yes  434 62 

No  266 38 

What are the signs  of Hazards of Heat Exposure and Heat Illnesses 

Ongoing fatigue     

Increased Systolic blood pressure 245 35 

Increased Respiratory rate 84 12 

Increased Pulse rate 133 19 

All of them right  147 21 

Do not know 91 13 

Heat Exposure and Heat Illnesses effect Obstetrics and gynecological 

diseases 

Yes  539 77 

No  161 23 

Heat Exposure and Heat Illnesses effect diabetes mellitus in pregnancy 

Yes  469 67 

No  84 12 

Do not know 147 21 

How Heat Exposure and Heat Illnesses Management 

Patient moved to a cooler place  497 71 

Patient placed in supine position and elevate legs and hips  231 33 

Patient clothes lightened up  364 52 

Patient started oral hydration 343 49 

Patient moved to a cooler place  238 34 

All of them 182 26 

Do not know 147 21 

What an Advanced Case Management 

Intravenous fluid given when patient nauseated  336 48 

Cooling and transferring the patient to health facility  322 46 

If no improvement of signs and symptoms, other diagnosis 

considered 
231 33 

All of them 518 74 

Do not know 175 25 

 Heat Exposure and Heat Illnesses effect the dental patient 

Yes  469 67 

No 231 33 

 

        Regarding  knowledge about Hazards of Heat Exposure and Prevalence of Heat 

Illnesses , the table shows the Comorbidities of patients with Heat Exposure and Heat 

Illnesses  regarding the cardiovascular disease the majority of participant answer Yes were 

(57.0%), but No were (43.0%) , regarding the diabetes mellitus the majority of participant  

answer Yes were (86.0%) but No were (14.0%),  regarding the hypertension the majority 

of participant  answer Yes were (74.0%) but the No were (38.0%), regarding fever without 

clear cause that lasts more than days the majority of participant  answer Yes were(62.0%), 

but answer No were(38.0%), regarding  what are the signs  of Hazards of Heat Exposure 

and Heat Illnesses the majority of participant  answer ongoing fatigue (35.0%), All of them 

right were (21.0%) but Increased Pulse rate were (19.0%) regarding the have chronic 
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diseases the majority of participant   answer Yes (68.0%) while No were (32.0%), regarding 

heat Exposure and Heat Illnesses effect Obstetrics and gynecological diseases the majority 

of participant   answer Yes were(77.0%) while No were(23.0%), regarding  heat Exposure 

and Heat Illnesses effect diabetes mellitus in pregnancy the majority of participant  answer 

Yes were(67.0%) but No were (12.0%) while do not know were (21.0%), regarding How 

Heat Exposure and Heat Illnesses Management the majority of participant  answer Patient 

moved to a cooler place were(71.0%) but answer Patient clothes lightened up were(52.0%), 

but answer Patient started oral hydration were(49.0%), while Patient moved to a cooler 

place were (34.0%) and answer Patient placed in supine position and elevate legs and hips 

were (33.0%) while all of them were (26.0%) 

 

Table 3 : distribution of the Signs and symptoms of patients with Heat Exposure and 

Heat Illnesses. 

Signs and symptoms of patients with Heat Exposure? 
 Vital signs 

N % 

Altered mental status  406 58 

Tachycardia  462 66 

Tachypnea  490 70 

Hypotension  448 64 

Convulsions  385 55 

Diarrhea  413 59 

Dizziness  469 67 

Vomiting  385 55 

Headache  469 67 

Irritability  420 60 

Nausea  434 62 

Postural hypotension 126 18 

 

     Regarding Signs and symptoms of patients with Heat Exposure and Heat Illnesses, the 

table shows the majority of participant answer Tachypnea were (70.0%), but Dizziness and 

Headache were respectively (67.0%) while Tachycardia were (66.0%) but Hypotension 

were (64.0%) and Nausea were(62.0%) but Irritability were (60.0%) While diarrhea were 

(59.0%) but altered mental status were (58.0%) while Convulsions and Vomiting were 

respectively (55.0%) but the Postural hypotension were (18.0%) 

 

Table 4: distribution of the participants' general knowledge about Hazards of Heat 

Exposure and Prevalence of Heat Illnesses 

  N % 

Can Heat Exposure and Heat Illnesses be cured? 

Yes 539 77 

No 161 23 

How can someone with Heat Exposure and Heat Illnesses be cured? 

Cooling continued  126 18 

Skin and rectal temperature continuously monitored  84 12 

Skin temperature maintained > 30 C 70 10 

Cooling stopped when rectal temperature is 39 C  224 32 

All of them   70 10 

Do not know 126 18 
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Do you can Heat Exposure and Heat Illnesses effect 

in diabetes mellitus pregnant Female 
    

Yes  266 38 

No  154 22 

Do not know 280 40 

Do you feel well informed about Heat Exposure and Heat Illnesses? 

Yes 462 66 

No 238 34 

Who would you talk to about your illness if you had Heat Exposure and 

Heat Illnesses? 

Doctor or another medical worker 462 66 

Spouse 133 19 

Close friend 63 9 

No one 42 6 

What would you do if you thought you had symptoms of Heat Exposure 

and Heat Illnesses? 

Go to health facility 476 68 

Got to traditional healer 175 25 

Pursue other self-treatment options (herbs, etc.) 49 7 

Do you can Heat Exposure and Heat Illnesses effect in Elderly pilgrims 

Yes 476 68 

No  147 21 

Do not know 77 11 

What are the sources of information about general knowledge about 

Hazards of Heat Exposure and Prevalence of Heat Illnesses 

Newspapers and magazines 100 14.2 

Radio 112 16 

TV 61 8.7 

Billboards 29 4.1 

Brochures, posters and other printed materials 12 1.7 

Health workers 180 25.7 

Doctor  200 28.5 

Religious leaders 6 0.8 

 

             Regarding  general knowledge about Hazards of Heat Exposure and Prevalence of 

Heat Illnesses  the table shows the regarding Can Heat Exposure and Heat Illnesses be 

cured  the majority of participant answer Yes were (77.0%), but No were (23.0%) ,  

regarding can someone with Heat Exposure and Heat Illnesses be cured the majority of 

participant  answer cooling stopped when rectal temperature is 39 C were (32.0%) but 

Cooling continued and do not respectively  were (18.0%), while Skin and rectal temperature 

continuously monitored were (12.0%), regarding can Heat Exposure and Heat Illnesses 

effect in diabetes mellitus pregnant Female the majority of participant  answer  not know 

were (40.0%) but the Yes were (38.0%) but No were (22.0%),  regarding  feel well informed 

about Heat Exposure and Heat Illnesses the majority of participant  answer Yes 

were(66.0%), but answer No were(34.0%), regarding would you talk to about your illness 

if you had Heat Exposure and Heat Illnesses the majority of participant  answer doctor or 

another medical worker (66.0%), but  Spouse were (19.0%) but No one were (6.0%) 

regarding  would you do if you thought you had symptoms of Heat Exposure and Heat 

Illnesses the majority of participant   answer go to health facility were (68.0%) While got 

to traditional healer were (52.0%),  regarding  you can Heat Exposure and Heat Illnesses 

effect in Elderly pilgrims the majority of participant   answer Yes were(68.0%) while No 

were(21.0%) but not know were (11.0%) regarding  the sources of information about 
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general knowledge about Hazards of Heat Exposure and Prevalence of Heat Illnesses the 

majority of participant  answer doctor were(28.5%) but health workers were (25.7%) while 

Radio were (16.0%) but newspapers and magazines were (14.2%). 

 

Table 5 Distribution of the relation of participant to knowledge about Hazards of Heat 

Exposure and Prevalence of Heat Illnesses 

  
Knowledge  Score 

N % Range Mean+ SD 

Weak  238 34 

5-15. 9.44±3.254 
Average 315 45 

High 147 21 

Total 700 100 

X2 60.62 
  

P-value <0.001* 

 

      Table 5 show distribution of the relation of participant to Table 2 Distribution of the 

relation of participant to knowledge about Hazards of Heat Exposure and Prevalence of 

Heat Illnesses regarding the knowledge the most of participants average knowledge were 

(45.0%)  followed by weak were (34.0%) but high were (21.0%)  and total were (100.0%) 

while heave a significant relation were P-value <0.001 and X2 60.62, regarding the score 

Mean+ SD (9.44±3.254), while Range (5-15). 

 

Figure (1) Distribution of the relation of participant to knowledge about Hazards of 

Heat Exposure and Prevalence of Heat Illnesses 

 

 

Table 6 Distribution of the relation of participant to knowledge about Hazards of Heat 

Exposure and Prevalence of Heat Illnesses and demographic data . 

Demographic data N Knowledge ANOVA or T-test 



2404 Association between heat stress risks for Muslim pilgrims among Elderly pilgrims attending 

primary health care Center, Makah Al-Mokarrama, Saudi Arabia 2023 
 

 

Mean ± SD 
For 

T 

Test 

value 
P-value 

Age 

<40 133 11.376 ± 3.079 

F 119.939 <0.001* 

40-50 126 12.127 ± 3.121 

50-60 168 10.208 ± 1.535 

60-70 70 8.629 ± 1.299 

70-80 112 7.241 ± 1.832 

>80 91 6.385 ± 0.489 

Sex 
Female 427 9.513 ± 2.711 

T -1.467 0.143 
Male 273 9.853 ± 3.397 

pregnancy 

status 

Pregnant 

Female 
96 9.625 ± 3.103 

T -0.818 0.414 Non 

pregnant 

Female 

177 9.977 ± 3.548 

Hajj for 

First time 520 8.531 ± 2.469 

F 203.268 <0.001* 

Second time 112 11.688 ± 0.616 

Third time 42 14.500 ± 1.419 

More than 

three 
26 15.308 ± 1.594 

Level of 

education 

Illiterate 175 6.383 ± 1.500 

F 451.560 <0.001* 

Primary 

School 
77 7.831 ± 1.681 

Intermediate 

School 
161 9.286 ± 1.551 

Secondary 

School 
133 10.835 ± 1.074 

University 

School 
84 13.024 ± 1.552 

Postgraduate 70 14.314 ± 1.399 

Chronic 

diseases 

No 224 9.580 ± 2.995 
T -0.395 0.693 

Yes 476 9.676 ± 3.004 

Dental 

patient 

Yes 189 9.624 ± 3.029 
T -0.115 0.909 

No 511 9.654 ± 2.991 

Residency 

Outside 

Saudi 

Arabia 

553 8.637 ± 2.441 

T -22.784 <0.001* 
Within 

Saudi 

Arabia 

147 13.442 ± 1.476 

 

 

      Table (6) show that is a significant relation between knowledge about Hazards of Heat 

Exposure and Prevalence of Heat Illnesses and demographic data regarding age increase in 

40-50 years were (Mean± SD 12.127±3.121), follow by <40 age were (Mean± SD, 

11.376±3.079) while 50-60 years were (Mean± SD 10.208±1.535), were P-value=0.001, 

F= 119.939.  Regarding the gender is no significant relation between knowledge and gender 

increase in Female were (Mean± SD 9.513±2.711), follow male were (Mean± SD, 

9.853±3.397) also P-value=0.143, T= -1.467. Regarding the pregnancy status is no 

significant relation between knowledge and pregnancy status increase in Pregnant Female 
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were (Mean± SD 9.625±3.103), follow Non- pregnant Female were (Mean± SD, 

9.853±3.397) also P-value=0.414, T= -0.818.  

 Regarding the Hajj a significant relation between Knowledge and Hajj increase in More 

than three were (Mean± SD 15.308 ±1.594), follow by Third time were (Mean± SD, 

14.500±1.419) but Second time were (Mean± SD, 11.688 ± 0.616) also P-value=0.001, F= 

203.268. Regarding the Educational level a significant relation between Knowledge and 

Educational level increase in Postgraduate were (Mean± SD 14.314 ±1.399), follow by 

University school were (Mean± SD, 13.024 ±1.552)  but Secondary School were (Mean± 

SD 10.835±1.074) also P-value=0.001, F= 451.560.  Regarding the Chronic diseases is no 

significant relation between Knowledge and Chronic diseases increase in Yes were (Mean± 

SD  9.676±3.004), follow No were (Mean± SD, 9.580± 2.995) also P-value=0.693, T= -

0.395. Regarding dental patient is no significant relation between Knowledge and dental 

patient increase in No were (Mean± SD 9.654 ±2.991), follow by Yes were (Mean± SD, 

9.624 ±3.029) also P-value=0.909, T= -0.115. Regarding residency is a significant relation 

between Knowledge and residency increase in within Saudi Arabia were (Mean± SD 

13.442 ± 1.476), follow by outside Saudi Arabia were (Mean± SD, 8.637 ± 2.441) also P-

value=0.001, T= -22.784. 

 

Discussion: 

The results of the present study provide extensive data regarding the determining the 

Knowledge about Hazards of Heat Exposure and Prevalence of Heat Illnesses among 

Elderly and pregnant pilgrims attending primary health care Center, Makah, laboratory 

profiles, morbidity, medical management, and mortality due to heat illness among pilgrims. 

Heat illness can be prevented with strategic planning and preventive measurements. A 

systematic review of weather and environmental hazards at mass gatherings showed that a 

one-degree increase in temperature, from20∘C to 21∘C, resulted in an 11% increase in the 

number of individuals requiring medical attention. Moreover, temperatures exceeding 48 

∘C resulted in an increase in the incidence of patient presentations (32). Thus, the 

government of Kingdom of Saudi Arabia, in collaboration with the Ministry of Hajj, is 

taking measures to prevent health problems during the event (33). However, the results of 

the present study showed that determining the Knowledge about Hazards of Heat Exposure 

the Comorbidities of patients with Heat Exposure and Heat Illnesses  regarding the 

cardiovascular disease the majority of participant answer Yes were (57.0%), the diabetes 

mellitus the majority answer Yes were (86.0%),  the hypertension  answer Yes were 

(74.0%), fever without clear cause that lasts more than days  answer Yes were(62.0%),  

signs  of Hazards of Heat Exposure and Heat Illnesses  answer ongoing fatigue (35.0%), 

Increased Pulse rate were (19.0%), have chronic diseases   answer Yes (68.0%), heat 

Exposure and Heat Illnesses effect Obstetrics and gynecological diseases  answer Yes 

were(77.0%), heat Exposure and Heat Illnesses effect diabetes mellitus in pregnancy the 

majority of participant  answer Yes were(67.0%)  while do not know were (21.0%),  heat 

exposure and heat illnesses management answer Patient moved to a cooler place 

were(71.0%)  Patient started oral hydration were (49.0%), (See table 2) 

    Heat exposure and heat illnesses are regularly reported during the Hajj pilgrimage, 

resulting in significant morbidity and mortality among pilgrims (34). Adequate primary 

health care and pre-hospital management is the cornerstone to ensure optimal outcomes in 

patients with heat exposure and heat illnesses. Regarding  general knowledge about hazards 

of heat exposure and Prevalence of heat illnesses  shows the regarding can heat exposure 

and heat illnesses be cured   answer Yes were (77.0%), can someone with heat exposure 

and heat illnesses be cured answer cooling stopped when rectal temperature is 39 C were 

(32.0%), skin and rectal temperature continuously monitored were (12.0%)(See table 4) 

      Actually, during Hajj, extra physical activities are   performed and subsequently oxygen 

demand is augmented. The increase in minute volume supplies this oxygen at the 

beginning, therefore hyperventilation is considered as one of the "respiratory clinical 

manifestations" in heat-induced illness.  On the other hand, hypoxia is not recorded or 

observed before the use of pulse oximetry. If hypoxia occurs, its severity will be depends 
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on age and the comorbidities. Investigation of blood gases during heat stroke revealed great 

alternation in acid-base status in addition to increased level of serum creatinine and 

electrolyte disturbances (36) (See table 6) 

 

Conclusion 

Hajj season which is a good guide to all needed precautions to ensure safe Hajj for all 

pilgrims . This year, Hajj recommendations were published in the Journal of Infection and 

Public Health. Increasingly, international collaboration has become essential. Planning and 

supporting Hajj has become a forum for collaboration crossing any political considerations 

Although authorities of the government of Saudi Arabia are working on research and 

forming interdisciplinary teams to prevent health problems during the Hajj, the mortality 

rate from hazards of heat exposure's high and the majority of the patients had hazards of 

heat exposure and Heat Illnesses, must be planned that more emphasis will be placed on 

educating the pilgrims about prevention of heat exhaustion prior to their arrival in the 

Kingdom. It is also hoped that with the improvement in the services and immediate 

availability of first aid in the Haj sites will witness better and safer Haj seasons in the future 
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