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	 Background:	 Data on the pattern of medication use among pilgrims during the Hajj can help pilgrims make informed de-
cisions regarding safe and effective medication use. This study aimed to evaluate medication adherence and 
identify barriers among pilgrims with chronic diseases during Hajj 2024.

	 Material/Methods:	 A cross-sectional study was conducted over 1 month preceding the conclusion of the 2024 Hajj. Data collec-
tion was undertaken at departure terminals in Jeddah and Madina airports, using a structured, pre-validated 
questionnaire to gather information on demographics, disease prevalence and complications, medication ad-
herence, regimen details, and barriers to medication use. Statistical analysis was performed using SPSS ver-
sion 27, with a significance threshold set at P<0.05.

	 Results:	 The chronic disease prevalence was 40.1% and polypharmacy was observed among 4.9% of the pilgrims. The 
study revealed that 61.8% of pilgrims take at least 1 medication for chronic conditions. Adherence rates var-
ied, with 48.9% taking medications consistently, 21.1% never adhering, and 14.7% (n=100) taking them inter-
mittently. Insufficient medication supply (25.7%) and forgetfulness (13.8%) were the primary reasons for non-
adherence. Significant associations were found between age and medication usage, with younger pilgrims 
more likely to use single medications, and those aged 40 to 60 years more likely to use multiple medications 
(P=0.001). Education level was also linked to medication adherence (P=0.012).

	 Conclusions:	 The study identified a significant burden of chronic diseases and polypharmacy among pilgrims and found in-
consistent medication adherence. Targeted interventions, including health education, medication access, and 
healthcare support, are crucial to improving health outcomes during mass gatherings.
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Introduction

The Hajj pilgrimage is one of the largest and most complex an-
nual mass gatherings worldwide, attracting millions of Muslims 
to Makkah, Saudi Arabia [1]. This event presents unique pub-
lic health challenges, especially in managing chronic diseases, 
such as diabetes, hypertension, and asthma [2-4]. During Hajj, 
pilgrims travel from different geographic locations, which in-
creases their risk of contracting infections and developing acute 
and chronic illnesses [5,6]. Pilgrims need to follow the Ministry 
of Health Hajj guidelines [6-8]. The physical demands of the 
pilgrimage, such as crowded conditions, hot temperatures, and 
long walking distances under direct sun exposure, can further 
increase the risk of health hazards [5]. Pilgrims with chronic ill-
nesses are especially vulnerable, as their conditions can worsen 
[8,9]; in addition, high temperatures cause drug deterioration, 
and crowded environments interfere with the medication time 
[5,8,9]. Therefore, proper medication management can mitigate 
complications [5,9]. Understanding these health risks is critical 
in developing effective strategies to enhance healthcare deliv-
ery and ensure the safety of participants during Hajj [10,11].

Pilgrims with chronic diseases need comprehensive healthcare 
support, meticulous medical care, and uninterrupted access to 
medications and ancillary healthcare services [5,12,13]. The 
sheer volume of pilgrims and the resultant surge in healthcare 
demands pose significant challenges to the timely identification 
and effective management of disease complications [5,12,13]. 
Furthermore, the physically demanding nature of the rituals, 
coupled with environmental stressors and logistical hurdles, 
can profoundly impact pilgrims’ adherence to medication regi-
mens and overall health status [4,5,13,14]. Earlier studies have 
assessed pilgrims’ disease status and medication management 
during mass gatherings [4,5,13,14]. It has been suggested that, 
despite chronic diseases, respiratory, musculoskeletal, and skin 
diseases were more prevalent among pilgrims [13]. Furthermore, 
according to 2019 Hajj statistics, 223 964 medications were pre-
scribed to pilgrims: mostly analgesics, oral antibiotics, anti-in-
flammatory products, and flu medications [13]. On the other 
hand, earlier literature on medication errors during Hajj suggest 
that the highest medication errors occurred during the prescrib-
ing phase, and most medication errors were classified as near 
misses [13]. Lack of drug information was the leading cause of 
reported medication errors, followed by environmental, per-
sonnel, and workload issues and look-alike/sound-alike medi-
cation issues [15]. Currently, no studies have examined medi-
cation-taking behavior and its characteristics among pilgrims.

Medication adherence plays a crucial role in ensuring optimal 
health outcomes during mass gatherings, such as the Hajj pil-
grimage [12-14]. Adhering to medications helps prevent com-
plications associated with chronic diseases, reducing the risk of 
hospitalizations and emergency medical interventions [12-14]. 

In addition, consistent medication use ensures that pilgrims’ 
health conditions remain stable, enabling the pilgrims to ful-
ly participate in religious activities without undue health 
risks [12-14]. Furthermore, adherence can decrease the de-
mand for healthcare services during mass gatherings. By man-
aging their conditions effectively, pilgrims can enjoy a better 
quality of life during the gathering, fostering a more meaning-
ful and spiritually fulfilling experience [12-14].

The 2024 Hajj, attended by a large number of pilgrims, under-
scores the need for effective healthcare strategies to manage 
chronic diseases and medication adherence [16]. In this study, 
we investigate medication adherence and barriers among pil-
grims with chronic conditions, aiming to inform evidence-based 
interventions and improve health outcomes. Understanding 
patterns of medication consumption, including the number 
and frequency of medications used, can empower pilgrims to 
make informed decisions about safe and effective medication 
use under healthcare guidance. Moreover, this information can 
inform health authorities’ planning, enabling them to address 
barriers to safe medication use, optimize resource allocation, 
and enhance service delivery. Previous studies have examined 
disease patterns and medication use among hospitalized pil-
grims, highlighting the importance of targeted healthcare in-
terventions [4,9,17]. Therefore, this study aimed to evaluate 
medication adherence and barriers among pilgrims with chron-
ic diseases at religious mass gatherings in 2024.

Material and Methods

Design, Setting, and Population

A cross-sectional study was conducted for 1 month toward the 
end of Hajj 2024 at the departure terminals at King Abdulaziz 
International Airport in Jeddah and Prince Mohammed bin 
Abdulaziz International Airport in Madina. The data were col-
lected from the participants using convenience sampling, ensur-
ing representation of both sexes. The study population included 
adult pilgrims with the presence of at least 1 chronic disease and 
pilgrims from different countries who performed Hajj. Female pil-
grims who were pregnant or in a postpartum period were excluded 
from the study. Before starting data collection, ethical approval for 
the study was obtained from the Ministry of Health Headquarters 
in Riyadh (IRB-24-289E) on June 5, 2024. All study procedures 
adhered to the Declaration of Helsinki guidelines for human re-
search, ensuring participant confidentiality and voluntary partic-
ipation. Also, informed consent was obtained from the pilgrims.

Sample Size Estimation

Similar to previous studies [18-20], the required sample size 
for this study was calculated using the Raosoft sample size 
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calculator (http://www.raosoft.com/samplesize.html) with a 
95% confidence interval and a predetermined margin of error 
of 5%, assuming a response distribution of 50%. Therefore, the 
required sample size was determined to be 385 pilgrims. To im-
prove the study’s statistical power, accuracy of estimates, and 
ability to detect significant differences, as well as to minimize 
sampling bias and error, we sought cooperation from partici-
pants in the pilgrimage to participate in the research. As a re-
sult, we were able to collect a total of 1700 completed ques-
tionnaires. However, only 681 pilgrims with chronic diseases 
were included in the final analysis (Figure 1).

Questionnaires

Data were collected using a structured, pre-validated ques-
tionnaire that was adopted from earlier literature, to capture 
medication-taking behavior and related factors among pilgrims 
from various countries [1,7,11,17,21]. The questionnaire con-
sisted of 3 parts. The first part focused on demographic infor-
mation, including age, sex, education, and country of origin 
and residence. The second part gathered data on medication-
taking behavior, including frequency (eg, “How frequently are 
you taking the medication for your chronic disease?”) and num-
ber of medications (eg, “How many medications currently tak-
ing?”). The last part collected barriers toward medication ad-
herence. All these questions were open-ended.

After the initial questionnaire draft, a team of experts, in-
cluding a researcher and a professor from the Department of 
Basic Science and Emergency Medicine who have experience 
in questionnaire design and validation, provided independent 

feedback on the content, flow, and suitability. The question-
naires were then pilot-tested among randomly selected pil-
grims early in the season, which took approximately 10 min 
to complete per individual. The reliability of the question-
naire was found to be 0.79, indicating validity and reliability 
for the study. Data collection used convenience sampling, with 
the English version of the questionnaires used for interviews. 
Translators were available to assist pilgrims speaking differ-
ent languages, including non-Arabic and non-English speakers, 
from their respective Hajj campaigns. Data collection contin-
ued until the required sample size was achieved. In this study, 
we defined polypharmacy as taking ³5 medications at a time 
[22,23]. Multiple medication refers to a therapeutic approach 
that involves using multiple drugs together to enhance effica-
cy, improve safety profiles, and delay resistance in the treat-
ment of chronic conditions [23,24].

Statistical Analysis

The data analyses were conducted using Statistical Package 
for the Social Sciences (SPSS) software, version 27. Descriptive 
statistical methods were used to summarize data on socio-de-
mographic characteristics. Continuous variables, such as age, 
were summarized using mean, median, and standard devia-
tion. Categorical variables, such as sex and medication-taking 
behavior, were presented as frequencies and percentages. Chi-
square or Fisher exact tests were conducted to determine as-
sociations between variables, with a P value of <0.05 consid-
ered statistically significant.

Design
Cross-sectional 

Sampling technique
Convenience sampling 

Analysis
SPSS Software Inc., CA, USA

Tool
Prevalidated

questionnaire

Study sample
Required (n=385)
Responded (n=1700)
Pilgrims with chronic diseases
and included in the �nal
analysis (n=681)
Prevalence of chronic
disease (40.1%) 

Attribute 
Age

gender
educatoin

Dependent 
Medication
adherence

and barriers

Variables

Results &
conslusion

Population
Pilgrims

Study setting 
Hajj campaigns 

King Abdulaziz
International
Airport in Jeddah 

Prince
Mohammed bin Abdulaziz
International Airport in
Madina 

Figure 1. Outline of research design.
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Results

A total of 1700 pilgrims responded; however, only 681 pilgrims 
reported the presence of at least 1 chronic disease. The prev-
alence of disease status among pilgrims was 40.1%. Table 1 
presents an overview of the demographic details of the par-
ticipants who reported chronic conditions. The sex distribution 
was almost equal, with 48.5% male and 51.5% female partic-
ipants. The average age of participants was 44.8 years, with 

a standard deviation of 13.803 years, indicating a broad age 
range. Regarding education, most participants had a univer-
sity degree (52.4%), while 22.6% could read and write but did 
not finish formal schooling. Interestingly, 14.2% of participants 
were illiterate. In this study, diabetes was the most commonly 
reported disease, affecting 30.7% of the population, followed 
by cardiovascular disease, at 24.7%, and hypertension, which 
affected 22.8% of participants, as shown in Table 1.

In terms of the nationality of the pilgrims, 77.5% (n=528) were 
from the Eastern Mediterranean Region, while 17.6% (n=120) 
were from the South-East Asian Region, 2.6% (n=18) were from 
the African Region, and 2.2% (n=15) were from the European 
Region, as shown in Figure 2.

Table 2 highlights medication usage among participants. 
According to findings, 16.6% (n=113) of the pilgrims took no 
medication, while 9% (n=61) took 2 medications. Most (61.8%) 
reported taking at least 1 medication for their chronic conditions 
during Hajj. The prevalence of polypharmacy among pilgrims 
was 4.9% (n=33). Among the users of medications, 48.9% of 
the pilgrims reported taking medication always, while 21.1% 
reported never taking their medications, and 14.7% (n=100) 
reported taking it sometimes.

The primary reason for non-adherence to medication was in-
sufficient medication availability (25.7%), followed by forget-
fulness (13.8%) and a belief that daily medication was unnec-
essary (13. 2%). Figure 3 shows the detailed frequencies of 
medication-taking among pilgrims.

The findings revealed that the frequency of using 1 medica-
tion was significantly higher among young pilgrims, while the 
frequency of using 5 and 6 medications was higher among pil-
grims aged between 40 and 60 years old (P=0.001). Therefore, 
the age of the pilgrims was significantly associated with the 
number of medications used. There was no significant rela-
tionship between the pilgrims’ number of medications used 
and sex (P>0.005) or education (P>0.005) (Table 3).

Variable
Frequency 

(n)
Percent 

(%)

Sex

	 Male 330 48.5%

	 Female 351 51.5%

Age

	 Mean 44.86

	 Median 44

	 Standard deviation 13.803

	 IQR 20

Educational level

	 Illiterate 97 14.2%

	 Able to read and write 154 22.6%

	 Intermediate or secondary 73 10.7%

	 University 357 52.4%

Chronic diseases

	 Diabetes 209 30.7%

	 Cardiovascular disease 168 24.7%

	 Hypertension 155 22.8%

	 Others 149 21.8%

Table 1. Participant demographics.

South-East Asian Region

European Region

Eastern Mediterranean Region

African Region AFR)

2.2

2.6

0 10 20 30 40 50 60 70 80 90

17.6

77.5

Figure 2. �Nationality of the pilgrims in the 
sample.
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Variable Frequency (n) Percent (%)

How many medications do you take for chronic diseases?

	 No medication 113 16.6%

	 One medication 421 61.8%

	 Two 61 9.0%

	 Three 35 5.1%

	 Four 18 2.6%

	 Five 19 2.8%

	 Six and above 14 2.1%

If you take medications, how regularly have you been taking them?

	 Always 333 48.9%

	 Often 76 11.2%

	 Sometimes 100 14.7%

	 Rarely 28 4.1%

	 Never 144 21.1%

Table 2. Medication-taking behavior among participant pilgrims (n=681).

25.7%

Lacking
enough
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Too
many

medication

Medication
are not

important
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needs to be
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I don’t
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e�ects
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every day

Forgetfullness

10.3%

30

25

20

15

10

5

0

8.7%

13.8%

7.8%

13.2%

5.6%

14.9%

Figure 3. Barriers to medication-taking.

Regarding the adherence to medication among pilgrims, the 
findings showed that individuals aged 31 to 40 years were 
the most consistent in taking their medication, compared with 
younger and older pilgrims. Conversely, those aged 40 to 60 
years were the most likely to miss or never adhere to their med-
ication regimen. However, there was no significant association 
between age and medication adherence (P=0.873). Participant 
sex was also not found to be a significant factor in medica-
tion regularity (P=0.385). Interestingly, the education level of 
the pilgrims was significantly linked to their consistency in 

taking medication. Pilgrims who were able to read and write 
and those with university educations were more consistent in 
taking medication, compared with pilgrims with other educa-
tion levels (P=0.012), as depicted in Table 4.

Discussion

A limited number of studies evaluated medication-taking be-
havior, disease complications, and factors among international 
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Variable

Number of medications

c2 P 
value

No 
medication 

n (%)

1
n (%)

2
n (%)

3
n (%)

4
n (%)

5
n (%)

>6
n (%)

Age (Years)

27.000 0.001*

	 <20 	 2	(16.7) 	 6	(50.0) 	 2	(16.7) 	 1	(8.3) 	 0	(0.0) 	 0	(0.0) 	 1	(8.3)

	 21-30 	 22	(21.6) 	 65	(63.7) 	 7	(6.9) 	 3	(2.9) 	 2	(2.0) 	 1	(1.0) 	 2	(2.0)

	 31-40 	 32	(17.1) 	 122	(65.2) 	 11	(5.9) 	 8	(4.3) 	 5	(2.7) 	 4	(2.1) 	 5	(2.7)

	 41-50 	 28	(17.5) 	 97	(60.6) 	 15	(9.4) 	 9	(5.6) 	 5	(3.1) 	 3	(1.9) 	 3	(1.9)

	 51-60 	 17	(13.0) 	 80	(61.1) 	 16	(12.2) 	 6	(4.6) 	 2	(1.5) 	 7	(5.3) 	 3	(2.3)

	 >61 	 12	(13.5) 	 51	(57.3) 	 10	(11.2) 	 8	(9.0) 	 4	(4.5) 	 4	(4.5) 	 0	(0.0)

Gender

	 Male 	 55	(16.7) 	 206	(62.4) 	 24	(7.3) 	 19	(5.8) 	 7	(2.1) 	 13	(3.9) 	 6	(1.8)
6.412 0.382

	 Female 	 58	(16.5) 	 215	(61.3) 	 37	(10.5) 	 16	(4.6) 	 11	(3.1) 	 6	(1.7) 	 8	(2.3)

Education

	 Illiterate 	 14	(14.4) 	 65	(67.0) 	 7	(7.2) 	 5	(5.2) 	 2	(2.1) 	 2	(2.1) 	 2	(2.1)

24.701 0.133

	 Read & write 	 27	(17.5) 	 91	(59.1) 	 15	(9.7) 	 10	(6.5) 	 5	(3.2) 	 5	(3.2) 	 1	(0.6)

	� Intermediate 
or secondary

	 16	(21.9) 	 41	(56.2) 	 7	(9.6) 	 1	(1.4) 	 2	(2.7) 	 0	(0.0) 	 6	(8.2)

	 University 	 56	(15.7) 	 224	(62.7) 	 32	(9.0) 	 19	(5.3) 	 9	(2.5) 	 12	(3.4) 	 5	(1.4)

Table 3. Association between number of medication taking and participants demographic characters.

c2 – Chi-Square; * Fisher exact test.

pilgrims during the Hajj. However, most of the literature re-
ported on the presence of chronic diseases, medication han-
dling, and health services practices. The present study will 
significantly contribute to the safety of pilgrims and the ef-
fective and safe use of medication, and serve as a reference 
for future studies. The findings could also be used by health-
care authorities to develop appropriate interventions to im-
prove barriers to proper medication-taking behavior and to 
prevent disease-related complications among pilgrims, ulti-
mately saving healthcare resources and reducing medical and 
healthcare-related costs.

In this study, 83.4% of the pilgrims used at least 1 medication 
to manage their diseases. A previous study conducted among 
Hajj pilgrims aimed to assess medication handling and stor-
age revealed that 44.4% of the pilgrims reported using med-
ication during Hajj, with underlying health conditions [25]. 
Medication-taking behavior differed in this study, as pilgrims 
reported taking multiple medications. Among those taking var-
ious medications, 12.6% (n=86) took more than three, 5.1% 
took three, 2.6% took four, 2.8% took five, and 2.1% took six 
or more. The prevalence of polypharmacy among pilgrims was 

found to be 4.9%. However, according to the findings, 16.6% 
of pilgrims never took medication, while 9% took 2 medica-
tions. These findings were consistent with earlier research by 
Yezli et al in 2020, which revealed that pilgrims were prescribed 
an average of 2.6 medications per consultation, and 4.8% of 
pilgrims reported polypharmacy (³5 medications) [12]. In an-
other study, most pilgrims (70.4%) received medications [17]. 
Similarly, in another study, 13.3% of the pilgrims used sever-
al medications [26]. On average, 2.25 medications were pre-
scribed per consultation in another study, with a low (1.3%) 
prevalence of polypharmacy [13]. Findings from a similar study 
revealed high usage of multiple medications; for instance, 91.6% 
of the pilgrims reported using 1 to 4 medications, while the 
prevalence of polypharmacy was 8.4% [25]. Additionally, earli-
er reports indicated that pilgrims receiving prescription-based 
medication during Hajj ranged between 47% and 95% [27]. 
However, the unnecessary overuse of medications accelerates 
the timeline for organisms to develop resistance [27], which 
can cause polypharmacy, leading to a higher risk of adverse 
drug reactions, including drug-drug interactions and adverse 
effects [27]. Additionally, polypharmacy, or the use of many 
medications, can result in higher healthcare costs, due to the 
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Variable
Always 
n (%)

Often
n (%)

Sometimes
n (%)

Rarely
n (%)

Never
n (%)

c2 P

Age (Years)

	 <20 	 7	 (2.1) 	 1	 (1.3) 	 1	 (1.0) 	 0	 (0.0) 	 3	 (2.1)

13.098
0.873

	 21-30 	 47	 (14.1) 	 15	 (19.7) 	 11	 (11.0) 	 4	 (14.3) 	 25	 (17.4)

	 31-40 	 86	 (25.8) 	 21	 (27.6) 	 34	 (34.0) 	 9	 (32.1) 	 37	 (25.7)

	 41-50 	 79	 (23.7) 	 14	 (18.4) 	 25	 (25.0) 	 6	 (21.4) 	 36	 (25.0)

	 51-60 	 74	 (22.2) 	 14	 (18.4) 	 16	 (16.0) 	 3	 (10.7) 	 24	 (16.7)

	 >61 	 40	 (12.0) 	 11	 (14.5) 	 13	 (13.0) 	 6	 (21.4) 	 19	 (13.2)

Sex

	 Male 	 177	 (53.2) 	 44	 (57.9) 	 45	 (45) 	 12	 (42.9) 	 73	 (50.7)
4.175 0.385

	 Female 	 156	 (46.8) 	 32	 (42.1) 	 55	 (55) 	 16	 (57.1) 	 71	 (49.3)

Education

	 Illiterate 	 61	 (18.3) 	 4	 (5.3) 	 12	 (12.0) 	 1	 (3.6) 	 19	 (13.2)

25.683 0.012
	 Able to read and write 	 82	 (24.6) 	 13	 (17.1) 	 14	 (14.0) 	 7	 (25.0) 	 38	 (26.4)

	 Intermediate or secondary 	 32	 (9.6) 	 13	 (17.1) 	 12	 (12.0) 	 4	 (14.3) 	 12	 (8.3)

	 University 	 158	 (47.4) 	 46	 (60.5) 	 62	 (62.0) 	 16	 (57.1) 	 75	 (52.1)

Table 4. Association between frequency of medication-taking and participants’ demographic characters.

c² – Chi-Square.

increased number of medications, potential hospitalizations, 
and treatment of adverse drug reactions [27]. Therefore, it is 
essential to regularly review and optimize medication regi-
mens to minimize polypharmacy and reduce the risk of ad-
verse drug reactions. Furthermore, educating patients on the 
safe use of medications, potential adverse effects, and adher-
ence to their treatment plans is crucial [28].

The primary reason pilgrims did not use medications for dis-
ease management was insufficient availability of drugs (25.7%), 
followed by forgetfulness (13.8%), a belief that daily medica-
tion was unnecessary (13.2%), and having too many medica-
tions (10.3%). This barrier in the present study might be be-
cause a considerable proportion of respondents were taking 
multiple medications, which can be complex and overwhelm-
ing, leading to non-adherence and reduced effectiveness of 
treatment. Another reason for the pilgrims’ responses toward 
the barriers to medication use could be a lack of awareness 
of medication availability. A previous study evaluating the pil-
grims’ preparation and uptake of preventive measures during 
Hajj 2017 revealed that 26% of the pilgrims were unaware of 
the availability of medications [29]. To improve medication ad-
herence among pilgrims, several strategies can be suggested. 
First, using reminder systems, such as mobile apps or pill box-
es, can assist pilgrims in following their medication schedules 

[12,13,30,31]. Additionally, pilgrims should be advised to plan 
and pack an adequate supply of medication for the entire du-
ration of the Hajj [12,13,16,30,31]. Moreover, it is essential to 
ensure access to pharmacies and healthcare facilities during 
the Hajj, enabling pilgrims to refill prescriptions or seek ad-
vice when necessary [12,13,16]. Lastly, offering education and 
counseling on proper medication management, including guid-
ance on handling missed doses and potential adverse effects, 
can empower pilgrims to take charge of their health [12,13,16].

In the present study, diabetes affected one-third of the sam-
ple, followed by chronic headaches among 40% of the pil-
grims. Cardiovascular disease was found among 24.7% of the 
pilgrims, and hypertension affected 22.8% of them. Earlier 
studies reported different findings. For example, a survey by 
Alrufaidi et al reported hypertension in 19.9% of participants, 
and bronchial asthma in 17.9% [32]. Additionally, 5.4% of pa-
tients had a myocardial infarction, and 3.4% had cerebrovas-
cular accidents [32]. Furthermore, 4.4% of pilgrims reported 
having pneumonia [32]. Another recent study found that the 
most common conditions among pilgrims were cardiovascu-
lar disease, diabetes, and hypertension [1]. The most frequent 
problems among pilgrims in this study were foot pain (59.9%), 
body aches (20.4%), dizziness (20%), and blood sugar changes 
(10.6%) (n=72). However, a prior study discovered that 9.4% of 
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pilgrims had hyperglycemia, hypoglycemia, or diabetic ketoac-
idosis. Of the pilgrims, 4.4% had cut wounds, 3.7% had bone 
fractures and dislocations, and 1.4% had experienced head 
injuries [32]. All pilgrims should, therefore, take their medica-
tions as prescribed to control their diseases and mitigate fur-
ther complications [16]. Thus, it is recommended that pilgrims 
receive pre-travel instructions on how to manage their diseas-
es and use drugs [16]. Healthcare authorities should also pro-
vide adequate health services and sustainability education for 
better pilgrims’ health during Hajj.

In this study, a statistically significant association was found 
between the number of medications taken and the age of pil-
grims. However, sex and education level were not found to 
be significantly associated with the number of medications 
consumed. The frequency of using 1 medication was signifi-
cantly higher among young pilgrims, while the frequency of 
using 5 and 6 medications was higher among pilgrims aged 
between 40 and 60 years old. This suggests that the age of 
the pilgrims was significantly associated with the number of 
medications used. On the other hand, the education level of 
the pilgrims was significantly associated with the consisten-
cy in taking medication. For example, pilgrims who were able 
to read and write and those with university educations were 
more consistent in taking medication than were pilgrims with 
other education levels. This suggests that the education and 
age of the pilgrims were significant factors in medication-
taking behavior. Studies examining the variation in the num-
ber of medications used by pilgrims and their characteristics 
are currently lacking. Some studies have been conducted on 
medication use [29,33], and handling [25] among pilgrims, 
but these earlier studies did not explore the relationship be-
tween the number and frequency of medication use and the 
pilgrims’ characteristics.

Therefore, to avoid the use of multiple medications and associ-
ated complications, it is necessary to implement various mea-
sures to improve medication management [13,16,34]. This in-
cludes providing multilingual medication guidance, which can 
be achieved by offering clear, translated medication instruc-
tions to pilgrims before the Hajj. Additionally, offering per-
sonalized medication plans can help create tailored medica-
tion schedules and plans for pilgrims with chronic conditions 
[31,32]. Healthcare providers should also be trained to counsel 
pilgrims on proper medication management. Pilgrims should 
be allowed to carry electronic medical records or medication 
cards. Introducing public health policy implications to reduce 
polypharmacy risks and implementing policies to minimize 

multiple drug combinations and potential interactions is essen-
tial. Standardized health guidelines should be developed and 
disseminated for pilgrims with chronic conditions. Adequate 
healthcare infrastructure and resources should be ensured 
during the Hajj.

The present study included a relatively larger sample size than 
earlier published studies. Moreover, respondents from different 
socioeconomic backgrounds were included, using convenience 
sampling. This study provides much-needed information about 
pre-existing chronic diseases among the Hajj population, their 
complications, and medication-taking behavior, which can help 
direct future policymaking.

This study has several limitations that should be acknowledged. 
First, the cross-sectional design restricts the generalizability 
of our findings. Additionally, our sample focuses exclusively 
on pilgrims with pre-existing chronic diseases, which may not 
accurately represent the broader pilgrim population. Potential 
biases, such as selection or recall bias, may also be present. 
Furthermore, the interview-based data collection method may 
have introduced social desirability bias, where pilgrims might 
have provided inaccurate information about their health con-
ditions. To build upon our research, future studies could ben-
efit from larger, more diverse samples, including pilgrims from 
various geographical regions, to enhance the validity and ap-
plicability of the findings.

Conclusions

This study highlights the significant burden of chronic diseas-
es and medication-related challenges among pilgrims, includ-
ing polypharmacy and inconsistent adherence to medication 
regimens. To address these issues, targeted interventions are 
crucial, focusing on enhanced health education, improved med-
ication availability, and healthcare support. Pre-travel health 
education and awareness about the risks of multiple medica-
tion use can also help mitigate these challenges. By addressing 
medication-related barriers and promoting safe and effective 
medication use, healthcare outcomes during mass gatherings 
can be significantly improved.
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