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Abstract

Background and Aims: Religious pilgrimages, such as the Hajj, are well-publicized mass gatherings that attract 
millions of people worldwide. These events can strain the public health resources of the host nation, requiring a 
high level of readiness and response capacity. Therefore, this study aims to evaluate the Distribution of metabolic 
diseases and demographic characteristics of pilgrims in the 2024 Hajj. Materials and Methods: A cross-sectional 
study was conducted among Hajj pilgrims in Saudi Arabia from June to July 2024. Data were collected using 
pre-validated questionnaires. The study included pilgrims from diverse backgrounds, both male and female, who 
were able to complete the questionnaires. The data were analyzed using the Statistical Package for Social Sciences 
version 27. A Chi-square or Fisher’s exact test was used to determine the association between variables, with a 
P < 0.05 considered statistically significant. Results: Out of the 4,721 pilgrims who responded, 48.9% were male 
(n = 2,308) while 51.1% were female. The mean age was 51.74 ± 13.92 years with the most reported metabolic 
diseases being diabetes, 16.3% followed by obesity, 0.7%. The largest age group was 60 years old (5.4%; n = 253), 
followed by 50 (4.5%; n = 211) and 55 (4.2%; n = 199) years old. Regarding education, 23.4% had a university 
degree, while 17.2% were literate. In terms of nationality, 13.1% were from Morocco (n = 617), followed by 
Yemen (8.7%; n = 409), Iraq (8.6%; n = 405), Indonesia (8.1%; n = 384), Algeria (7.5%; n = 355), Pakistan (6.4%; 
n = 302), Egypt (6.1%; n = 288), Bangladesh (5.8%; n = 275), and China (5.8%; n = 274). There was a significant 
difference in gender distribution by nationality (P = 0.001). Conclusion: This study highlights the distribution of 
pilgrims across nationalities, gender, age, education, and various chronic diseases. The confirmation of the various 
demographics present during Hajj, the Saudi Arabian leadership to create targeted interventions based on this data 
to provide adequate facilities.
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INTRODUCTION

Every year, millions of Muslims travel to 
Saudi Arabia to participate in the Hajj 
pilgrimage, one of the biggest and most 

important religious events in the world. It occurs 
annually according to the Islamic calendar.[1] 
Recent estimates show that about 2–3 million 
individuals from over 183 countries perform 
Hajj each year.[2-4] In 2023, it was reported that 
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1.84 million pilgrims performed Hajj. It is projected that the 
crowds of pilgrims may increase in the future.[2] According 
to Saudi Arabia’s 2030 vision, the number of religious 
tourists arriving for the Hajj and Umrah is estimated to reach 
30 million by 2030.[5] This mass gathering presents unique 
logistical, health, and organizational challenges.

The annual mass gathering of Hajj begins during the peak 
summer season, with temperatures recorded between 40°C 
and 45°C. Pilgrims from various countries with diverse 
social and demographic backgrounds participated in this 
event. Enduring such high temperatures presents a challenge 
to the pilgrims, and the desert environment may have adverse 
effects on their health.

For instance, pilgrims are at the highest risk of contracting 
various infectious diseases. Large crowds can lead to the 
spread of viruses and infections through coughing, sneezing, 
and the consumption of contaminated food, or deliberate 
acts intended to cause harm.[6] In addition, the presence 
of chronic diseases among pilgrims can pose risks to both 
the pilgrims themselves and other individuals living in the 
country.

Despite the overcrowding, efforts are made to manage the 
crowds to prevent injuries or stampedes, necessitating careful 
planning.[7,8] The extended duration of the trip also increases 
the risk of pre-existing conditions worsening or developing 
infections and injuries. Therefore, it is crucial to understand 
the demographics, health characteristics, and behavioral 
patterns of Hajj pilgrims for effective crowd control, 
public health planning, and the provision of necessary 
services.

Although there have been studies focusing on specific 
health issues during Hajj, such as airborne infectious 
diseases,[9-12] climate-related health risks, morbidity, 
and mortality.[8] Earlier literature had limitations such 
as focusing on pilgrims from selected geographic areas, 
small sample sizes, or individuals with specific diseases. 
Understanding the demographics of the Hajj pilgrims is 
important for mitigating issues during the pilgrimage and 
aiding in pre-Hajj planning.[13,14] For example, knowing the 
languages spoken by pilgrims helps with communication 
and information dissemination.[13,14] Recognizing diverse 
cultural backgrounds ensures respectful service delivery 
and efficient distribution of pilgrims.[13-15] Grouping 
pilgrims by nationality facilitates communication and 
community support.[13-15] In addition, understanding age and 
other demographics informs medical resource allocation, 
accommodation, transportation, and emergency response 
planning.[13-15] Therefore, a comprehensive understanding 
of the demographic characteristics and distribution of 
pilgrims is necessary to overcome challenges during the 
Hajj season. This study aimed to assess the characteristics 
and distribution of pilgrims during the 2024 Hajj.

MATERIALS AND METHODS

A cross-sectional study was conducted among Hajj pilgrims 
in Mecca and Medina, Saudi Arabia, from June to July 2024. 
Data were collected using pre-validated questionnaires. The 
study included pilgrims of multinational backgrounds, both 
male and female, aged 18 years and above, able to respond 
to the questionnaires and provide informed consent. Female 
pilgrims who were pregnant or in a postpartum period were 
excluded from the study. Before data collection, the study 
questionnaires were reviewed and approved by the Global 
Center for Mass Gathering Medicine, Ministry of Health, 
Riyadh (IRB-24-289E). All study procedures were conducted 
following the Declaration of Helsinki guidelines for human 
research. Pilgrims were informed that the data would be 
used solely for research purposes and confidentiality would 
be maintained throughout the study. In addition, pilgrims or 
respondents had the option to withdraw from the study at any 
time.

Sample size

Similar to previous studies,[16-20] the required sample size was 
estimated using an online calculator, namely the Raosoft® 
sample size calculator. The sample size was calculated with 
a 95% confidence interval, a response distribution of 50%, 
and a 1.5% margin of error. The targeted sample size was 
4259 pilgrims. Adjusting for the projected 10% attrition, the 
estimated final sample size is at least 4500 pilgrims.

Questionnaire design and data collection

Anonymous questionnaires, based on existing literature, 
were prepared for data collection. The questionnaire included 
demographic information such as age, gender, education, 
presence of chronic disease, and country of origin (5 items). 
Data collection was carried out by randomly selecting 
pilgrims, primarily from departure areas at airports in Jeddah, 
after they had completed the Hajj rituals. Translators were 
available to assist pilgrims speaking different languages, 
including non-Arabic and non-English speakers from their 
respective Hajj campaigns.

Statistical analysis

The data were entered into Excel and then converted to the 
Statistical Package for the Social Sciences (SPSS) for analysis. 
The data were analyzed using SPSS version 27. Descriptive 
statistics, such as frequencies (n) and percentages (%), were 
used to describe categorical data, while continuous data were 
presented as mean and standard deviation (SD), median, 
minimum, and maximum. To determine the association 
between the pilgrims’ characteristics, a Chi-square or Fisher’s 
exact test was used, with a P < 0.05 considered a statistically 
significant difference.
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RESULTS

Distribution of gender, age, and education of the 
pilgrims

Table 1 illustrates the demographic characteristics of the 
participants. Out of the 4721 pilgrims, 48.9% were male 
(n = 2,308) while 51.1% were female. The mean age was 
51.74 ± 13.92 years old, and the interquartile range was 19. 
Regarding the education status of the pilgrims, 23.4% held a 
university degree, 17.2% were able to read and write, 8.5% 
had an intermediate level of education, and 42.1% did not 
answer this question.

Age-wise distribution of the pilgrims

The age distribution of the pilgrims is outlined in Table 2. 
According to the findings, the youngest pilgrim was 3 years 
old, while the oldest was 102 years old. The largest group 
consisted of individuals aged 60, making up 5.4% (n = 253) 
of the total. This was followed by 4.5% of pilgrims who were 
50 years old (n = 211), and 4.2% (n = 199) who were 55 years 
old. In addition, 3.3% (n = 158) of pilgrims were 40 years 
old, and 3.1% (n = 144) were 47 years old. Figure 1 details 
the age distribution of the pilgrims according to categories.

Distribution of nationalities among pilgrims

Regarding the distribution of pilgrims according to 
nationalities, 13.1% of them were from Morocco (n = 617), 
representing the highest frequency of pilgrims, followed by 
8.7% from Yemen (n = 409), 8.6% from Iraq (n = 405), 8.1% 

from Indonesia (n = 384), 7.5% from Algeria (n = 355), 6.4% 
from Pakistan (n =3 02), 6.1% from Egypt (n = 288), 5.8% 
from Bangladesh (n = 275), 5.8% Chinese pilgrims (n = 274), 
5.0% from Nigeria (n = 234), and 4.7% from Oman (n = 223). 
Only 0.1% of pilgrims were from Saudi Arabia, representing 
the lowest frequency. The detailed frequencies of the pilgrims 
and their nationalities are presented in Figure 2.

Gender distribution according to nationalities

With regard to gender distribution according to nationality, 
13.6% (n = 313) of the male pilgrims were from Morocco, 
compared to 12.6% (n = 304) of females, representing the 
highest frequency of the total population from participating 
countries. Male pilgrims from Yemen accounted for 10.6% 
(n = 244) compared to 6.8% (n = 165) of females. On the other 
hand, female pilgrims were more prevalent in Iraq at 9.2% 
(n = 222), compared to male Iraqi pilgrims at 7.9% (n = 183). 
Similarly, 9.0% of male Algerians were reported compared to 
6.1% of female pilgrims. Furthermore, 8.4% of male pilgrims 
were from Indonesia, compared to 7.9% of females. These 
findings suggest a significant difference in gender distribution 
by nationality (P = 0.001), as shown in Figure 3.

Age group distribution according to nationalities

Among the youngest age group (0–18 years), individuals 
from Pakistan constitute the highest proportion (33.3%), 
followed by Brunei and India, each contributing 14.3%. 
The group has a total of 21 individuals, making up only 
0.4% of the total population. The 19–29 age group has the 
second-largest representation, with 227 individuals (4.8% 
of the total population). Among them, Saudi Arabia (15.4%) 
and Pakistan (17.2%) are the most prominent nationalities. 
The 30–39 age group represents a significant portion of the 
population, comprising 721 individuals (15.3%). The largest 
contributors are Turkey (11.5%) and Morocco (8.9%). In the 
40–49 age range, which includes 1,065 individuals (22.6% 
of the population), Morocco (11.8%) and Nigeria (9.7%) are 
the leading nationalities, with India also holding a notable 
share (8.6%). The 50–59 age group shows a similar trend, 
accounting for 1,221 individuals (25.9%), with the highest 
representation from Morocco (13.2%) and Indonesia 
(11.9%). For the 60–69 age group, the total is 934 individuals 
(19.8%), with Turkey and Morocco contributing the most 
(17.4% each). Finally, the 70–79 age group has the lowest 
representation at 416 individuals (8.8%), with a notable share 
from China (19.5%) and Morocco (15.1%). These findings 
suggest a significant difference in age group distribution by 
nationality (P = 0.001), as shown in Figure 4.

Educational level distribution according to 
nationalities

Among respondents who did not disclose their education 
level, the highest proportions were from Yemen (18.1%), 

Table 1: The characteristics and distribution of 
pilgrims across the country’s regions (n=4721)

Variables Frequency (n) Percentages
Gender

Male 2308 48.9

Female 2413 51.1

Age

Mean 51.74

Median 52.00

Standard deviation 13.92

95% CI 51.34

IQR 19

Educational level Frequency Percent
Illiterate 409 8.7

Read and write 813 17.2

Intermediate or secondary 403 8.5

University 1107 23.4

Not responded 1989 42.1
CI: Confidence interval, IQR: Interquartile range
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Table 2: (Continued)
Variable Frequency (n) Percentage

52 113 2.5

53 75 1.6

54 113 2.5

55 193 4.2

56 126 2.8

57 110 2.4

58 116 2.5

59 73 1.6

60 249 5.5

61 66 1.4

62 79 1.7

63 79 1.7

64 95 2.1

65 110 2.4

65 110 2.4

66 84 1.8

67 65 1.4

68 60 1.3

69 26 0.6

70 130 2.9

71 30 0.7

72 55 1.2

73 28 0.6

74 52 1.1

75 35 0.8

76 28 0.6

77 26 0.6

78 26 0.6

79 7 0.2

80 40 0.9

81 8 0.2

82 14 0.3

83 8 0.2

84 9 0.2

85 7 0.2

86 3 0.1

87 12 0.3

88 6 0.1

90 2 0.0

91 3 0.1

93 1 0.0

96 1 0.0

102 1 0.0

Table 2: The age distribution of pilgrims across the 
countries

Variable Frequency (n) Percentage
Age (in years)

3 1 0.0

5 1 0.0

11 1 0.0

14 2 0.0

15 2 0.0

16 2 0.0

17 7 0.2

18 5 0.1

19 5 0.1

20 12 0.3

21 7 0.2

22 12 0.3

23 13 0.3

24 11 0.2

25 23 0.5

26 20 0.4

27 39 0.9

28 28 0.6

29 34 0.7

30 63 1.4

31 32 0.7

32 56 1.2

33 66 1.4

34 57 1.2

35 81 1.8

36 91 2.0

37 67 1.5

38 92 2.0

39 81 1.8

40 150 3.3

41 47 1.0

42 97 2.1

43 80 1.8

44 88 1.9

45 144 3.2

46 99 2.2

47 139 3.0

48 103 2.3

49 75 1.6

50 207 4.5

51 56 1.2

(Contd...)
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followed by Indonesia and Morocco (both 9.5%), Iraq (9.6%), 
and Algeria (7.4%). Illiteracy was most prominent among 
Yemeni respondents (17.8%), followed by those from China 
(22.7%) and Algeria (6.8%). Individuals with intermediate 
or secondary education were primarily from Yemen (16.9%) 
and Algeria (13.2%), with smaller proportions from Iraq 
(10.9%) and Morocco (11.7%). Respondents who reported 
being able to read and write but had no formal education were 
predominantly from Morocco (24.1%), followed by Yemen 
(12.9%), Iraq (8.7%), and Indonesia (7.4%). University-level 
education was highest among respondents from Bahrain 

(81.5%), Qatar (47.1%), and Saudi Arabia (36.2%), while 
Algeria and Yemen also had a noticeable proportion (27.0% 
and 21.8%, respectively). These findings suggest a significant 
difference in educational level distribution by nationality 
(P = 0.001), as shown in Figure 5.

DISCUSSION

Although the Hajj pilgrimage is one of the largest and most 
diverse gatherings in the world, it also presents unique 
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Figure 2: Nationalities of the pilgrims
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opportunities for social, cultural, and epidemiological 
research. This study was conducted to investigate the 
characteristics and distribution of pilgrims during the 2024 
Hajj. The examination of pilgrims in this study provides 

valuable new insights into nationality distributions, 
educational backgrounds, and demographic trends that 
are crucial for logistical planning, cultural sensitivity, and 
healthcare planning.
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The 2024 Hajj pilgrim population displayed distinct 
demographic characteristics. For example, in this study, males 
comprised 48.9% and females 51.1%, indicating a slight female 
predominance. This gender distribution differs from previous 
Hajj data.[21] A previous study reported similar findings, with 
50.28% females and 49.72% males.[21] However, other studies 
have reported different gender distributions.[11,22,23] In a study 
from 2024, there were nearly equal numbers of men (53.7%) 
and women (46.3%) pilgrims.[22] Similarly, in a recent review 
of 58 studies with a sample of 27,799 pilgrims, a male-to-
female ratio of 1.3:1 was reported.[11] Another study found 
that pilgrims with severe respiratory symptoms were 65.95% 
male and 34.05% female.[24] In a 2017 study, a higher number 
of males (69%) were reported compared to females (31%), 
which is opposite to the current findings.[23] These findings 
suggest the need for tailored healthcare facilities for males 
and females based on their specific needs.

Regarding the distribution of age, the mean age of the 
pilgrims in the current study was 51.74 ± 13.92 years, with 
the majority falling between the ages of 30 and 69 years. 
The highest frequency of pilgrims’ ages was between 50 and 
59 years, making up 25.9% of the total. This was followed 
by the 40–49 age group at 22.6%, and the third highest age 
category was 60–69 years at 19.8%. The youngest age 
category among the pilgrims was 30–39 years, comprising 
15.3% of the total surveyed population. This age distribution 
is consistent with previous studies. For example, in a previous 
study, the age distribution varied, with 11.3% of participants 
being under 30 years old, while 85% were aged between 31 
and 60 years.[22] In the pooled sample of reviews, there were 
pilgrims aged between 2 days and 105 years.[11] Similarly, in 
another study, the age of the pilgrims ranged from 2 days to 
88 years, with a mean of 58 ± 14.74 years. More than half 
(60.54%) of them were aged 60 years and older.[24] In another 
study, the most significant category was pilgrims aged from 51 
to 60 years old, constituting 51.85% of the total number.[21] In 

a study of African pilgrims during the 2017 Hajj, the mean age 
of the pilgrims was 49.2 years (SD = 13.3), the minimum age 
was 18 years, while the maximum was 81 years.[25] In another 
study, the ages of the pilgrims ranged from 13 years to 88 years, 
and the average was 49 years. The age while performing Hajj 
ranged from 6 years to 82 years with an average of 47 years.[4] 
Managing congestion and ensuring timely access to necessary 
medical facilities are crucial factors for the success of the 
Hajj pilgrimage.[21] It is also essential to consider the age of 
the pilgrims, as many international pilgrims can only afford to 
undertake the Hajj and Umrah in their later years after saving 
up.[21,26] This results in a higher mortality rate among elderly 
pilgrims.[21,26] Understanding the age demographics of the 
pilgrims helps in tailoring healthcare services to address age-
related mobility issues, enabling the hosting country to navigate 
obstacles and make necessary arrangements in advance.[21,26]

In the current study, the majority of the pilgrims were 
international, which is similar to a previous finding where the 
author reported that 88% of the respondents were international 
pilgrims.[22] Among the pilgrims, the highest frequency belonged 
to Morocco, representing the highest percentage of pilgrims, 
followed by 8.7% from Yemen, 8.6% from Iraq, 8.1% from 
Indonesia, 7.5% from Algeria, 6.4% from Pakistan, 6.1% from 
Egypt, 5.8% from Bangladesh, 5.8% Chinese pilgrims, 5.0% 
from Nigeria, and 4.7% from Oman. Only 0.1% of pilgrims 
were from Saudi Arabia, representing the lowest frequency.

An earlier study revealed the distribution of pilgrims from 
37 countries, with the majority from Asia (64%), followed 
by Africa (30.3%), Europe (2.70%), North America (2.2%), 
and Oceania (0.54%).[24] The nationality of the pilgrims is a 
crucial factor in ensuring a successful and safe Hajj event. 
Research has shown that pilgrims from certain countries 
are more susceptible to various diseases, such as respiratory 
viruses.[24] Therefore, providing specific vaccinations upon 
arrival based on nationality could help alleviate this issue.
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The education of the pilgrims was a crucial factor in the 
success of the infection-free gathering and in following the 
infection-prevention measures provided by the Ministry 
of Health.[21,27] For example, pilgrims with education were 
more likely to adhere to wearing masks and practicing hand 
sanitation, which are necessary to reduce the risk of disease 
transmission.[21,28,29] In this study, 45.5% of the pilgrims were 
graduates, and 38.2% had secondary education. Another study 
of 1138 pilgrims who attended the 2017 Hajj found that 91% 
had at least a secondary education, and almost all could read 
(99.7%) and write (99.6%).[25] Educated pilgrims understand 
the importance of vaccinations, hygiene practices, and 
disease prevention measures. They also know symptoms and 
prevention strategies for infectious diseases such as COVID-19, 
MERS-CoV, and influenza. In addition, education can help 
familiarize pilgrims with evacuation routes, emergency 
shelters, and communication protocols.[30-33] Understanding 
the demographics of the pilgrims allows healthcare authorities 
and the host nation to plan appropriately for future Hajj 
seasons.[25,33] This includes providing accommodations based 
on gender and nationality, facilitating efficient communication 
among pilgrims, and anticipating the need for cost-effective 
healthcare services during the Hajj.[25,33]

The collected demographic data will prove to be instrumental 
in the future, as it provides a frame of reference for the 
resources that will be required, from providing translations 
to literacy assistance to tailored medical care, depending 
on gender. These data are crucial in predicting the potential 
problems that may arise in the future and planning for 
them in advance. The demographic data will also serve to 
highlight areas in need of improvement, such as accounting 
for the number of female pilgrims from various countries 
to cultural clashes, and providing support to the elderly and 
the young. The data on chronic illness will also provide 
information on how resources can be allocated in future 
pilgrimages.

Although this study has several limitations, first, the data were 
collected using a cross-sectional design, which may hinder 
establishing cause and effect. Second, the data were collected 
using random sampling from the holy cities in the selected 
areas; therefore, the conclusions drawn from these findings 
cannot be applied to the entire population who attended the 
Hajj. In addition, the sample size was small compared to the 
total number of pilgrims who performed Hajj, as the pilgrims 
in our study had a very low response rate. Future studies 
examining the demographic characteristics and associated 
health outcomes and mortality during Saudi Arabia’s Hajj 
seasons are necessary.

CONCLUSION

This study confirms that pilgrims of various demographics 
participate in Hajj rituals, with the majority being aged 
50 and above. The research also highlights Saudi Arabia’s 

leadership in managing diverse crowds during the Hajj 
season by providing adequate facilities. The study offers 
recommendations to optimize resource distribution, improve 
transportation strategies, expand healthcare capacity, and 
enhance cultural competency for multinational pilgrims. 
These recommendations aim to enhance healthcare access, 
reduce congestion, provide faster medical responses, and 
create a safer pilgrimage experience, ultimately promoting a 
world-class pilgrimage management system.
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