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 It is necessary to take the pilgrims' dietary needs into consideration to avoid the 
complication of health especially chronic diseases, which will lead to reduce expenditure on 
health services.  This study aimed to explore the availability of special meals that are provided 
to pilgrims according to their health condition, highlight the Hajj agencies’ practices with regard 
to food quality and safety for pilgrims and investigate the prevalence of the diseases requiring 
special diets among pilgrims. A cross-sectional study design was used. The data was collected 
via an online questionnaire. This study included 394 pilgrims who attended Hajj at least once 
from 2015-2019. About 20% suffered from chronic diseases; the most common: hypertension, 
diabetes and allergy. 15.7% required a special diet. There was an increase in the healthy method 
of meal preparation, the amount of water and vegetables/fruit, however, unhealthy sweets too. 
About 82% were overall satisfied with services; there were significant associations between 
it and some parameters: such as specified meal times, cleanness of eating place, utensils and 
hygiene of workers. In conclusion, most agencies did not provide special meals. It is important 
to take into consideration the calorie, nutrients and safety of food. This study recommends pre-
Hajj electronic orders of meals due to health condition and using meal vending machines.
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 In Islam, Hajj is an annual religious duty 
for Muslims to Makkah; its rites are performed in 
five to six days at Dhu al-Hijjah month 1. Saudi 
Arabia pledged to serve about 2-3 million pilgrims 
yearly from 2000 to 2019 and this number is 
expected to increase over the years 2, 3. Thus, Hajj 
is one of the largest human gatherings worldwide 
4, 5.
 Pilgrims come to Makkah from 160 
countries over the world with variation in ethnic, 
age, and health status 4, 6. Therefore, it is important 
for healthcare to be aware of that variation and 

focus on pilgrim’s health needs during the Hajj. 
Studies showed there were a high number of elderly 
people (≈ 25 - 39% age  ≥ 65 years old), who often 
suffer from chronic diseases, among the pilgrims 
7, 8, 9, 10, 11, 12, 13. In a recent study, out of 401 Umrah 
visitors, there was 41.4%, 31.9%, 18.5%, and 6.5% 
suffered from diabetes mellitus, hypertension, 
chronic respiratory disease, and cardiovascular 
diseases, respectively 14. These non-communicable 
diseases are a major cause of 41 million deaths 
yearly that may contribute to the mortality of Hajj 
pilgrims 15, 16. Although the Hajj is a short period, 
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it can have a negative impact on the health of those 
pilgrims due to physical stressors, and changes in 
sleeping and nutrition habits during Hajj 10, 17, 18, 19, 

20.
 Saudi Ministry of Hajj and Umrah and 
Ministry of Health provide free health services 
to pilgrims via teams of doctors, pharmacists and 
nurses in hospitals and healthcare centers 5, 21, 22. It 
also is necessary to take the pilgrims’ dietary needs 
into consideration to avoid the complication of 
health, especially for those with chronic diseases 
including diabetes, blood pressure, cardiovascular 
diseases, and celiac diseases. In addition, digital 
transformation in providing nutritional care is 
important, especially during the Corona pandemic. 
Thus, that will lead to reduces expenditure on 
health services.
 Although the importance of providing 
pilgrims with their special dietary needs, there 
are limited studies. Thus, the results will help the 
Ministry of Hajj and Umrah to improve health 
management of the Hajj since improving the 
services provided for the pilgrims is one of the 
Saudi Arabian government priorities. The study 
aimed to explore the availability of special meals 
that are provided to pilgrims according to their 
health condition and highlight the Hajj agencies’ 
practices with regard to food quality and safety for 
pilgrims. Also to investigate the prevalence of the 
diseases requiring special diets among pilgrims.

Methods

Participants
 A questionnaire was conducted online 
between 1 February and 27 April 2021. According 
to the General Authority for Statistics, the average 
pilgrims’ number from 2015-2019 was ~2,203,400 
2. Thus, the sample size needed to achieve sufficient 
statistical power is 385, allowing for a 5% margin 
error, with a 95% confidence level, and a response 
distribution of 50% 23. The inclusion criteria 
included Muslim participants, who attended Hajj 
at least once between 2015 and 2019, comprising 
both males and females within the age of d”18 years 
old. The exclusion criteria were participants >18 
years and those who attended Hajj 2020 since it was 
an exceptional Hajj season, due to the outbreak of 
the Corona pandemic. Initially, the total number of 

responses was 419, however, only a total of 394 
responses were included in this research since 25 
participants did not complete the questionnaire.
study design and data collection 
 A cross-sectional study design was used. 
The study used a self-administered questionnaire 
that consisted 38 questions in both Arabic and 
English. For content validity, questions had pretested 
for accuracy and clarity. Then, it was distributed 
online through the social media applications 
WhatsApp and Twitter. The questionnaires, which 
were shared with the participants after their consent 
to participate in the study, were divided into three 
sections: demographic characteristics, health status 
with dietary requirements, and Hajj agencies’ 
practices regarding food quality and safety. 
The study design was reviewed and approved 
by the Unit of Biomedical Ethics Research 
Committee at King Abdulaziz University, Jeddah, 
Saudi Arabia (Ref.384-22). The anonymous and 
voluntary participation was ensured and collected 
information would be kept confidential. 
 A scoring system was used to score the 
participants’ health complications and satisfaction 
with agencies’ practices regarding food quality 
and safety. Briefly, “No” responses were given 
a 1 score, while a score of 2 was given for 
choosing “Yes” responses. Overall mean scores, 
ranging from 1 to 2, for the satisfaction and health 
complications sections were calculated and were 
then further divided into 2 categories to reflect the 
satisfaction and health complications during Hajj 
among pilgrims. These were: unsatisfied or with no 
health complications (score ≤ 1.5) and satisfied or 
faced health complications (score > 1.5).
statistical Analysis
 Statistical analysis for the study variables 
was performed using the SPSS software (version 
24, SPSS, Inc). Descriptive analysis was conducted 
including frequency, percentages, means, and 
standard deviations (Mean ±SD). Pearson’s chi-
squared test was used to investigate the association 
between demographic differences in health 
conditions among pilgrims. One-way ANOVA and 
independent samples t-tests with a 95% confidence 
level were used for statistical tests. All tests were 
considered statistically significant at P value < 
0.05.
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table 1. Demographic characteristics of the 
study participants

 
Characteristics N (%)

Gender 
Female 289 (73.4)
Male 105 (26.6)
Age 
18-20 45 (11.4)
20-29 109 (27.7)
30-39 75 (19)
40-49 82 (20.8)
≤ 50 83 (21)
Educational level 
> High school 15 (3.8)
High school 80 (20.3)
Bachelor 259 (65.7)
Postgraduate 40 (10.1)
Social status 
Married 293 (60.7)
Single 137 (43.8)
Divorced 8 (2)
Widow 10 (2.5)
Employment status 
Employed 120 (30.5)
Unemployed 100 (25.4)
Student 120 (30.5)
Retired 54 (13.7)
Nationally 
Saudi 344 (87.3)
Residents 48(12.2)
Visitor 2(0.5)
Monthly income (SR) 
>5000 180 (45.7)
5000-10,000 85 (21.6)
<10,000-20,000 95 (24.1)
< 20,000 34 (8.6)
Year of Hajj 
2019 85 (21.6)
2018 30 (7.6)
2017 34 (8.6)
2016 54 (13.7)
2015 191 (48.5)

Results

 Most of the participants were female 
(73.4%), married (60.7%), with bachelor’s degree 
(65.6%), Hajj in 2015 (48.5%), and Saudi (87.3%). 
Only 12.2% and 0.5% were residents and visitors, 
respectively; from different countries including 
Emirates, Bahrain, Oman, Lebanon, Egypt, 
Indonesia, Malaysia, and Brunei. Concerning the 

age groups, 27.6% of the participant were aged 
between 20 and 29 years old, followed by 40-49, 
≤ 50, 30-39, and the least were in 18-20 years old. 
Study participants (30.5%) were employees and 
students, while 13.7% were retired. Approximately 
half of the participants’ income was less than 5,000 
SR/month (Table 1).
 The majority of the study participants 
reported having no diseases (80.2%). Of the 394 
participants, only 78 (19.8%) had at least one 
chronic disease (Table 2) including hypertension, 
diabetes, food allergy, gastric ulcer and colon, liver 
diseases, cardiovascular, renal diseases, and cancer, 
with the percentage of 10.7, 9.1, 6.4, 2.8, 2, 1.8, 
1.8 and 0.5%, respectively. Table 2 represents the 
association between pilgrims’ health conditions 
with their demographic characteristics. Pilgrims’ 
health condition was found to be associated 
with gender, age, social and employment status, 
nationally and income (p < 0.05).
 62 (15.7%) participants required a special 
diet due to their health conditions. In addition, 11 
(2.8%) participants followed a diet, not for health 
reasons. Both groups did not receive nutritional 
care. Regarding the health complications during 
Hajj, 20% of the participants faced health 
problems including flatulence (3.8%), followed 
by constipation (2.8%), drowsiness/satiety (2.5%), 
nausea/vomiting (2.3%), diarrhea (1.5%), upset 
stomach/abdominal pain (1.5%), dehydration 
(1.3%), and other such as dizziness, fatigue and 
tiredness. Moreover, there were 2.8% of the 
participants were infected with foodborne illness. 
However, 13.5% of them had health complications 
during Hajj irrespective of their chronic illnesses.
 Table 3 shows that there were significant  
(P< 0.05) associations between health complications 
during Hajj relative to providing high water, while 
the other meals’ quality factors included high-
fat meals, high fresh vegetables and fruits, high 
carbohydrates such as rice, bread, and pasta, high 
sweets such as cake, and healthy cooking showed 
no significant association. Participants who had 
drunk a higher amount of water with/between 
meals were less likely to have health complications. 
 Table 4 presents participants’ responses to 
the agencies’ food practices questions measuring 
their satisfaction with food practices during Hajj. 
81.5% of the participants were overall satisfied 
with the agencies’ practices regarding food. 
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table 2. Association of pilgrims’ health conditions with their demographic characteristics (N = 394)

Characteristics N (%) No chronic diseases  Chronic diseases  Pearson chi (p-value)
  316 (80.2) 78 (19.8) 

Gender    
Female 289(73.4) 241(61.2) 48(12.2) 0.008*
Male 105 (26.6) 75(19) 30(7.6) 
Age    
18-20 45 (11.4) 41(10.4) 4(1) 
20-29 109 (27.7) 99(25.2) 10(2.5) 
30-39 75 (19) 67(17) 8(2) 0.000*
40-49 82 (20.8) 65(16.5) 17(4.3) 
≤ 50 83 (21) 44(11.2) 39(9.9) 
Educational level    
> High school 15 (3.8) 12(3) 3(0.7) 
High school 80 (20.3) 66(16.8) 14(3.6) 0.901
Bachelor 259 (65.7) 205(52) 54(13.7) 
Postgraduate 40 (10.1) 33(8.4) 7(1.8) 
Social status    
Married 293 (60.7) 185(46.9) 54(13.7) 
Single 137 (43.8) 121(30.7) 16(4.1) 0.003*
Divorced 8 (2) 5(1.3) 3(0.7) 
Widow 10 (2.5) 5(1.3) 5(1.3) 
Employment status    
Employed 120 (30.5) 92(23.4) 28(7.1) 
Unemployed 100 (25.4) 88(22.3) 12(3) 0.000*
Student 120 (30.5) 107(27.1) 13(3.3) 
Retired 54 (13.7) 29(7.4) 25(6.4) 
Nationally    
Saudi 344 (87.3) 269(68.3) 75(19) 
Residents 48(12.2) 45(11.4) 3(0.7) 0.032*
Visitor 2(0.5) 2(0.5) 0 
Monthly income (SR)    
>5000 180 (45.7) 156(39.6) 24(6.1) 
5000-10,000 85 (21.6) 72(18.3) 13(3.3) 0.001*
<10,000-20,000 95 (24.1) 64(16.2) 31(7.9) 
< 20,000 34 (8.6) 24(6.1) 10(2.5) 

* Statistically significant (p < 0.05).    

There were significant associations between the 
satisfaction of food practices and some parameters 
including serving meals at specified times, eating 
place cleanness, using appropriate, clean and dry 
utensils, and hygiene of workers. Providing meals 
with clean and dry utensils at specified times in 
an appropriate place that free from insects and 
unpleasant odors, and hygiene of workers such as 
washing hands and wearing gloves were the focus 
of pilgrims’ attention to gain their satisfaction 
with the food practices. However, there was no 

statistical significance regarding the style of serving 
meals, food temperature, safety and packaging, 
and the availability of special meals at agencies 
or food stores/restaurants; the results showed 
low availability of special meals in holy sites. In 
addition, only 24.1% of the participants had a clear 
nutrition plan based on the provided guidance to 
the pilgrims.
 Participants were asked their preferences 
of using digital solutions for providing food and 
nutrition services during the Hajj, 67.8% answered 
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table 3. Relationship between meals quality and health complications during 
Hajj among the participants

Meals quality N (%) Health complications 
  (Mean ± SD)

High-fat fried foods   
Always 60 (15.2) 1.25±0.44
Often 79 (20.1) 1.16±0.37
Sometimes 147 (37.3) 1.21±0.41
Rarely  88 (22.3) 1.18±0.39
Never  20 (5.1) 1.20±0.41
High fresh vegetables and fruits   
Always 120 (30.5) 1.22±0.41
Often 136 (34.5) 1.16±0.37
Sometimes 95 (24.1) 1.22±0.42
Rarely  34 (8.6) 1.24±0.43
Never 9 (2.3) 1.22±0.44
High rice, bread and pasta   
Always 159 (40.4) 1.22±0.42
Often 156 (39.5) 1.17±0.37
Sometimes 65 (16.5) 1.22±0.41
Rarely  11 (2.8) 1.27±0.47
Never 3 (0.8) 1.33±0.57
High sweets   
Always 119 (30.2) 1.19±0.40
Often 123 (31.2) 1.17±0.39
Sometimes 108 (27.4) 1.22±0.42
Rarely  37 (9.4) 1.22±0.42
Never 7 (1.8) 1.43±0.54
High water   
Always 269 (68.3)  1.19±0.40*
Often 85 (21.6)  1.18±0.38*
Sometimes 31 (7.9) 1.32±0.48*
Rarely  6 (1.5) 1.33±0.52*
Never 3 (0.7) 1.0±0*
Using healthy cooking   
Always 68 (17.3)  1.22±0.42
Often 92 (23.4)  1.17±0.38
Sometimes 133 (33.7) 1.23±0.42
Rarely  69 (17.5) 1.19±0.39
Never 32 (8.1) 1.16±0.37

* Statistically significant (p < 0.05).

‘‘agree’’. While 24.6% answered ‘‘neither agree 
nor disagree’’. However, only 7.6% respondents 
disagreed.

discussion

 The findings indicate that 19.8% of the 
participants need special diets due to their health 

conditions. Similarly, a cross-sectional study 
found that 20.2% of 4136 patients suffered from 
multiple diseases including diabetes, asthma and 
hypertension in Hajj 2008 24. In a cohort study, 
they reported that 31.9% of 689 pilgrims admitted 
to ER had diabetes 25. Other studies found that 
37.3% and 63.6% of patients admitted to ICU 
had cardiovascular diseases 7, 26. 12.3% and 2% of 
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table 4. Relationship between agencies’ food practices and the participants’ satisfaction during Hajj
   
Food practices N (%) Satisfaction (Mean ± SD)

Availability of special meals due to chronic diseases 
Always 78 (19.8) 1.78±0.42
Often 57 (14.5) 1.89±0.31
Sometimes 97 (24.6) 1.81±0.39
Rarely  85 (21.6) 1.79±0.41
Never  77 (19.5) 1.82±0.39
Family or buffet style of Serving meals  
Always 173 (43.9) 1.79±0.40
Often 99 (25.1) 1.81±0.39
Sometimes 68 (17.3) 1.88±0.33
Rarely  40 (10.6) 1.75±0.44
Never 14 (3.6) 1.93±0.27
Serving meals at specified times  
Always 201 (51) 1.87±0.34*
Often 130 (33) 1.76±0.43*
Sometimes 49 (12.4) 1.78±0.42*
Rarely  8 (2) 1.5±0.54*
Never 6 (1.5) 2±0*
Eating place cleanness   
Always 155 (39.3) 1.86±0.39*
Often 117 (29.7) 1.83±0.38*
Sometimes 83 (21.1) 1.75±0.44*
Rarely  28 (7.1) 1.68±0.48*
Never 11 (2.8) 1.91±0.30*
Appropriate food temperature  
Always 153 (39)  1.82±0.39
Often 131 (33.2)  1.85±0.36
Sometimes 79 (20.1) 1.75±0.44
Rarely  25 (6.3) 1.8±0.41
Never 6 (1.5) 2±0
Leave food at room temperature for more than 4 hours  
Always 62 (15.7)  1.90±0.29
Often 87 (22.1)  1.77±0.42
Sometimes 91 (23.1) 1.78±0.42
Rarely  95 (24.1) 1.82±0.39
Never 59 (15) 1.83±0.38
Packaging food  
Always 168 (42.6)  1.84±0.37
Often 117 (29.9)  1.82±0.38
Sometimes 79 (20.1) 1.77±0.42
Rarely  22 (5.6) 1.68±0.48
Never 8 (2) 2.0±0.0
Appropriate, clean and dry utensils  
Always 168 (42.6)  1.85±0.36*
Often 134 (34)  1.84±0.37*
Sometimes 68 (17.3) 1.69±0.47*
Rarely  17 (4.3) 1.82±0.39*
Never 7 (1.8) 1.86±0.38*
Hygiene of workers  
Always 158 (40.1)  2±0*
Often 131 (33.2)  1.91±0.30*
Sometimes 78 (19.8) 1.72±0.45*
Rarely  21 (5.3) 1.9±0.30*
Never 6 (1.5) 2±0*
Availability of food stores provide special meals  
Always 49 (12.4)  1.79±0.41
Often 76 (19.3)  1.86±0.35
Sometimes 87 (22.1) 1.87±0.33
Rarely  99 (25.1) 1.75±0.44
Never 83 (21.1) 1.81±0.39
  
* Statistically significant (p < 0.05).   
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hospital admissions also were due to cardiovascular 
and nephrological diseases, respectively 20, 27, 28. 
Moreover, a significant proportion of various 
nationalities pilgrims are elderly who mostly suffer 
from chronic diseases 9, 10, 11, 12, 13, 25, 29, those who 
need special care including diet to avoid aggravated 
during the Hajj period; thus, decreasing their access 
to specialist medical care facilities. 
 Regarding the diets, 18.5% of this study 
participants did not receive the required nutritional 
care that may lead to health problems during the 
Hajj. Increasing physical activity and changing 
diet routines that expose diabetic pilgrims to 
hypoglycaemia and hyperglycaemia. Therefore, 
food intake should be increased and organizing 
main meal times and taking mid-morning snacks 
is important for them since the insulin pump 
allows more flexibility around meal times 30. High 
temperature during summer exposes diabetic and 
nephropathy pilgrims to dehydration; in addition, 
drinking enough water is required to continue taking 
insulin 8. Hypertensive pilgrims also need to control 
their blood pressure during Hajj performance. 
Previous studies showed that following the Dietary 
Approaches to Stop Hypertension (DASH) or 
Mediterranean diet could manage diabetes and 
hypertension, and reduce the risks of kidney and 
cancer diseases among patients 31, 32, 33, 34, 35. Hence, 
pilgrims who suffer from any chronic diseases 
should follow an appropriate diet for their health 
status which is agencies responsibility.
 Regarding the quality of the meals, 
there were significant differences between health 
complications during Hajj relative to high provided 
water to participants (P< 0.05), while there were 
no significant differences between high-fat meals, 
high fresh vegetables and fruits, high carbohydrates 
such as rice, bread, and pasta, high sweets such 
as cake, and healthy cooking relative to health 
complications among the study participants during 
Hajj (P< 0.05). Providing high drinking water to 
pilgrims, who may lose up to 5 liters of water/
day 36, resulted in lower health complications. 
Drinking 2-3 liters of water daily is important 
during Hajj to avoid health complications such as 
dehydration, electrolyte imbalance, hyperglycemia, 
hypoglycemia and constipation 8, 37, 38. The low 
level of health complications in this study could 
be explained by the fact that the Ministry of Hajj 
and Umrah in Saudi Arabia always emphasized 

public health promotional campaigns and continue 
in providing nutritional information to the pilgrims 
38, 39. However, nutritional information is not 
sufficient; thus, providing nutritional care and 
a plan is preferable with a consideration of the 
quality of meals in terms of calories and type of 
nutrients to pilgrims by agencies. Such findings 
are consistent with the findings of 40 who reported 
that low numbers of agencies had nutritional 
supervision, while the Ministry of Health provides 
free nutritional services that were mostly limited 
to hospitals 41.
 Concerning the relationship between 
agencies’ food practices and overall satisfaction. 
The data of the current study showed that there 
were significant differences between agencies’ 
food practices in terms of timing of the meal which 
is especially important for patients with chronic 
diseases, cleanness of eating place and utensils, and 
hygiene of workers relative to the satisfaction of 
food practices (P< 0.05). Although the importance 
of the style of serving meals, the availability 
of special meals at agencies or food stores/
restaurants, temperature, safety and packaging 
of food; these parameters were non-significant 
differences relative to overall satisfaction of the 
study participants. 
 In the present study, the results revealed 
that only 19.8% of the Hajj agencies and12.4% of 
food stores/restaurants at the holy places always 
provided special meals. Moreover, 43.9% of the 
agencies always served meals at family or buffet 
style without considering calorie counting for each 
pilgrim. The results of the research are inconsistent 
with a previous study which demonstrated that 
agencies were required to consider pilgrims’ 
quantities 42 and the health condition of food 
consumed 40. The main risk factors for chronic 
diseases such as cardiovascular disease and 
diabetes are dietary components that have recently 
been demonstrated to play a crucial role 19, 20, 43.
 Based on the results, there were 2.8% of 
the participants infected by food poisoning. Before 
2006, the cases of food poisoning ranged from 
44 - 132 in each Hajj season 44. The occurrence 
of foodborne illnesses comprising food poisoning 
during Hajj is incoming after taking affected meal 
8, 5, 22, 45, 46. Thus, maintaining food safety must be 
the agencies’ priority; only 15% of the participants 
responded that agencies never left food at room 
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temperature for more than 4 hours, which is an 
unsafe and poor practice of keeping food 45. Food 
exposure to bacterial growth which may lead to 
foodborne illnesses, 37, 47 contributing to diarrhea 
48, 49. Bacteria were the predominant infectious 
agents including E. coli, Salmonella and Shigella 
50. On the other hand, the current results showed 
that 39% of the participants found the food always 
served at an appropriate temperature and 42.6% 
of the participants found the food always was 
well packaged; although food cooked outside the 
agencies since it is not allowed at Mina to reduce 
the risk of fires 41. With regard to food temperature, 
the researcher also found that 35% of the pilgrims 
accepted the temperature of served meals during 
Hajj 1436H 42.
 Although improvement in Hajj was 
observed throughout the years, the findings 
indicate that 67.8% of the participants preferred 
the idea of using digital solutions and providing 
electronic food and nutrition services during the 
Hajj. However, using digital solutions may have 
some drawbacks like gatherings of people and 
technical malfunctions.

conclusion

 The current study revealed that most 
Hajj agencies provide meals to pilgrims with 
disregarding special dietary needs. Moreover, it 
is important to take into consideration the calorie 
and nutrient quality of food such as avoiding 
buffet style and decreasing fat and sugar that are 
provided to pilgrims. Furthermore, enforcement of 
regulations on food safety must be the agencies’ 
priority and there was a difference in pilgrims’ 
satisfaction with the agencies’ food practices.
Recommendation 
 This study recommends pre-Hajj 
electronic orders of meals to collect pilgrims’ data 
according to their health condition. Providing 
separate meals considering calculated calories 
and special dietary for each pilgrim. Distributing 
vending machines throughout the holy places that 
include special meals for pilgrims with chronic 
diseases, well packed in order to ensure the safety 
and quality of the meals. Educational and training 
interventions are needed to improve the knowledge 
and practice of food handlers. In addition, accurate 
data on the prevalence of chronic diseases among 

pilgrims is needed to ensure effective planning, 
management and delivery of health services.
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