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บทคัดย่อ

	 โดยปกติการด�ำเนินการด้านสาธารณสุขมักเน้นการป้องกันโรคติดต่อขณะมีการรวมตัวของคนจ�ำนวนมาก 

อย่างไรกต็ามอบัุติการณ์โรคไม่ตดิต่อทีอ่าจเป็นสาเหตใุห้เจบ็ป่วยและการเสยีชวีติกเ็กดิขึน้ได้ โดยเฉพาะในผูเ้ดินทาง

ระหว่างประเทศ การศกึษานีม้วีตัถปุระสงค์เพือ่ประเมนิความชุกของโรคไม่ตดิต่อในผูเ้ดนิทางทีเ่ข้าร่วมการรวมตวัของ

คนจ�ำนวนมาก โดยเป็นการทบทวนวรรณกรรมอย่างเป็นระบบตามแนวทาง PRISMA โดยสืบค้นข้อมลูจาก PubMed, 

Scopus และ Google Scholar และคัดเลือกงานวิจัยเชิงสังเกตที่รายงานภาวะเฉียบพลันของโรคไม่ติดต่อซึ่งเกิดขึ้น 

ระหว่างหรอืมคีวามสมัพนัธ์กบัการรวมตัวของคนจ�ำนวนมาก และสกดัข้อมลูเก่ียวกบัลกัษณะเหตกุารณ์ รปูแบบการศกึษา  

และความชุกของโรค จากการศึกษางานวิจัยทั้งหมด 2,439 เรื่อง พบว่ามี 27 เรื่อง ซึ่งเป็นการศึกษาวิจัยเชิงสังเกต 

ในผู้เดินทางระหว่างประเทศที่รายงานภาวะเฉียบพลันของโรคไม่ติดต่อระหว่างหรือสัมพันธ์กับการรวมตัวของคน

จ�ำนวนมาก เข้าเกณฑ์การคดัเลอืก ส่วนใหญ่เป็นการรวมตวัทางศาสนา โดยเฉพาะพธิฮีจัญ์ โรคหวัใจและหลอดเลอืด

เป็นสาเหตุหลักของการเจ็บป่วยรุนแรงและการเสียชีวิต คิดเป็นร้อยละ 19.4-37.5 ของการเข้ารักษาในโรงพยาบาล 

และร้อยละ 31.0-65.5 ของการเสียชีวิต ภาวะอ่ืนท่ีพบบ่อย ได้แก่ โรคท่ีเกี่ยวข้องกับความร้อน (ร้อยละ 2.0-10.5) 

ภาวะฉุกเฉินทางเมตาบอลิกและต่อมไร้ท่อ (ร้อยละ 7.3-9.5) ภาวะไตวายเฉียบพลัน (ร้อยละ 10.2) และการก�ำเริบ

ของโรคระบบทางเดินหายใจเร้ือรัง (ร้อยละ 15.0-18.0) อัตราการเสียชีวิตโดยรวมอยู่ในระดับต�่ำ  (ร้อยละ 0.0-0.1)  

แต่ส่วนใหญ่เกิดจากโรคไม่ติดต่อ ผลการศึกษาช้ีให้เห็นว่าโรคไม่ติดต่อเป็นภาระสุขภาพท่ีส�ำคัญในผู้เดินทาง 

ที่เข้าร่วมการรวมตัวของคนจ�ำนวนมาก จึงควรให้ความส�ำคัญกับการประเมินความเสี่ยง การดูแลโรคเรื้อรัง  

และการเตรียมความพร้อมก่อนการเดินทางเพื่อลดผลลัพธ์ที่รุนแรง

ค�ำส�ำคัญ: การรวมตัวของคนจ�ำนวนมาก, โรคไม่ติดต่อ, การทบทวนวรรณกรรมอย่างเป็นระบบ
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Abstract

	 Public health efforts typically focus on preventing infectious diseases during large gatherings of 

people. However, the incidence of non-communicable diseases (NCDs) that can cause illness and death 

is possible, particularly among international travelers. This study aimed to describe the prevalence of NCDs 

among travelers participating in mass gatherings. This was a systematic literature review conducted using 

the PRISMA guidelines, by searching data from PubMed, Scopus, and Google Scholar. Observational 

studies reporting acute outbreaks of NCDs occurring during or associated with mass gatherings were 

selected, and data on event characteristics, study designs, and NCD prevalence were extracted.  

From a review of 2,439 research papers, 27 observational studies involving international travelers and reporting  

acute non-communicable conditions occurring during or associated with mass gatherings met the inclusion 

criteria. Most were religious, particularly the Hajj pilgrimage. Cardiovascular diseases were a leading cause 

of severe morbidity and mortality, accounting for 19.4-37.5% of hospitalizations and 31.0-65.5% of deaths. 

Other common conditions included heat-related illness (2.0-10.5%), metabolic and endocrine emergencies 

(7.3-9.5%), acute kidney (10.2%), and exacerbations of chronic respiratory diseases (15.0-18.0%).  

Overall mortality rates were low (0.0-0.1%) but were predominantly attributable to NCDs.  

The study indicated that NCDs represented a significant burden among travelers participating  

in mass gatherings and highlighting the importance of risk assessment, management of chronic illnesses, 

and pre-travel preparation to mitigated serious outcomes.

Keywords: Mass gatherings, Non-communicable diseases, systematic literature review

Introduction

	 Mass gathering events are defined as  

organized or spontaneous events that attract a large 

number of people and have the potential to strain 

the planning and response capacities of the  

host community(1). Such events include religious 

pilgrimages, international sporting competitions, 

cultural festivals, and political assemblies. In recent 

decades, mass gathering medicine has emerged 

as a distinct field, primarily driven by concerns  

related to communicable disease transmission  

and outbreak preparedness(2).

	 Alongside the traditional focus on communicable  

diseases, non-communicable diseases (NCDs)  

have increasingly been recognized as major  

contributors to morbidity and mortality during  

mass gatherings(3). Globally, NCDs account for  

most deaths and healthcare uti l ization, and  

this burden is mirrored in mass gathering settings,  

where cardiovascular diseases, chronic respiratory 

conditions, heat-related i l lness, and other  

acute exacerbations of chronic disease are  

consistently described as the predominant causes 

of morbidity and mortality, although precise  

prevalence estimates vary across events and  

settings(3). Environmental stressors such as extreme  

temperatures, dehydration, and crowd density further  

increase the risk of acute NCD-related events(4). 
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Evidence from large-scale rel igious mass  

gatherings, particularly the Hajj pilgrimage,  

consistently demonstrates that NCDs are responsible  

for a substantial proportion of emergency  

department visits, hospital admissions, and deaths, 

with cardiovascular disease repeatedly identified  

as a leading cause of hospitalization and mortality, 

often exceeding communicable diseases(5-7).  

Correspondingly, hospital admission patterns during 

mass gatherings show a predominance of medical 

conditions related to underlying chronic illness 

rather than acute infections(7).

	 Travelers attending mass gathering events 

represent a distinct subgroup within these populations. 

Compared with local participants, travelers may be 

older, have a higher prevalence of pre-existing 

medical conditions, and face additional challenges such 

as long-distance travel, unfamiliar healthcare systems, 

language barriers, and limited access to medical  

records or regular medications. Despite these  

vulnerabilities, pre-travel health preparation for mass 

gatherings has traditionally emphasized vaccination 

and infectious disease prevention, with less  

systematic attention to NCDs risk assessment and 

mitigation(2-3).

	 Although individual studies have described 

NCDs-related outcomes at specific mass gatherings, 

the existing literature remains fragmented, and no 

comprehensive synthesis has focused specifically 

on the epidemiology of NCDs among travelers  

attending mass gathering events. A clearer  

understanding of the burden, spectrum, and  

outcomes of NCDs in this population is essential  

to inform pre-travel counseling, on-site medical 

preparedness, and public health planning for future 

mass gatherings. This systematic review therefore 

aims to synthesize available evidence on the type 

and prevalence of NCDs occurred as well as  

the severity and health-care utilization among  

travelers attending specific mass gathering events.

Objectives

	 1. 	To assess the prevalence and patterns 

of non-communicable diseases among international  

travelers attending mass gathering events.

	 2. 	To summarize the types, severity, and 

clinical outcomes of non-communicable diseases 

reported in the context of mass gatherings.

	 3. 	To evaluate healthcare utilization and 

mortality associated with non-communicable diseases  

among travelers attending mass gathering events.

Methodology

	 Study Design and Protocol

	 This systematic review was conducted to 

synthesize evidence on NCDs-related occurred among 

international travelers attending mass gathering 

events. The review was performed in accordance 

with the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines(8). 

The protocol was prospectively registered in  

PROSPERO (registration number CRD420251271847). 

	 Eligibility Criteria

	 Studies involving international travelers 

attending mass gathering events were included. 

Studies reporting the prevalence of non-communicable 

diseases among international travelers attending 

mass gathering events, were eligible for inclusion. 

Studies focusing exclusively on event staff,  

volunteers, healthcare workers, security personnel, 
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or organizers who were local residents and not 

traveling to attend or work at the mass gathering 

event were excluded. Population-based studies 

conducted during festivals or holiday periods  

without explicit linkage to event attendance or  

participation were also excluded, as were studies 

in which international traveler participation could not 

be identified or reasonably inferred

	 Operational Definition

	 Mass gatherings were defined as organized 

events involving more than 1,000 participants(9). 

International travelers were defined as individuals 

who travel across national borders to attend the 

event, and participants could include international 

spectators, attendees, athletes, or pilgrims. NCDs 

were defined as conditions occurring during,  

or temporally associated with, mass gathering events 

and included musculoskeletal injuries, non-infectious 

dermatological and respiratory conditions,  

exacerbations of underlying medical conditions,  

and environmental exposures such as heat-related 

illnesses.

	 Information Sources and Search Strategy

	 A comprehensive literature search was 

conducted in PubMed, Scopus, and Google Scholar  

from inception to 24 December 2025. Search terms 

combined concepts related to mass gatherings, 

international travel, and non-communicable medical 

outcomes. Reference lists of included studies were also 

screened to identify additional relevant publications. 

	 Study Selection

	 All records identified through database 

searching were imported into reference management 

software and duplicates were removed. Two reviewers 

independently screened titles and abstracts for  

eligibility. Full texts of potentially relevant articles 

were then assessed. Discrepancies were resolved 

through discussion between the two reviewers  

until consensus was reached.

	 Data Extraction

	 Two reviewers independently extracted  

the data. Data were extracted using a standardized  

and pilot-tested data extraction form. Extracted 

var iables included study character is t ics  

(author, year, event type and year, country or region), 

study design, participating travelers characteristics, 

study setting (e.g., hospital-based, on-site medical 

services, airport-based), timing of outcome  

assessment (pre-travel, during travel, or post-travel), 

and outcome ascertainment methods.

	 Only acute NCDs occurred during or in 

close temporal relation to the mass gathering were 

extracted. The prevalence of each type of NCDs 

were extracted as percentage. Baseline NCDs 

prevalence was not extracted, unless the NCDs 

became exacerbated during the mass gathering 

events. Discrepancies were resolved between the 

two reviewers until consensus was reached.

	 Risk of Bias Assessment

	 Two reviewers independently assessed  

the risk of bias. Risk of bias for included studies was 

assessed using the Hoy et al.(10) tool for prevalence 

studies, adapted as appropriate for different observational 

designs. The tool consisted of 10 questions  

with answer yes, no, and unclear. Disagreements 

between two reviewers were resolved through  

discussion until achieving the consensus.

	 Data Synthesis

	 Given substantial heterogeneity in study 

design, event characteristics, populations, and 

outcome definitions, a narrative synthesis was  

performed. Outcomes were grouped into major NCD 

categories to facilitate comparison across studies.
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Results

	 Study selection

	 The study selection process is summarized 

in the PRISMA flow diagram (Figure 1). Of 2,274 

records identified through database searching,  

188 articles underwent full-text review. Excluded 

studies included 62 studies on communicable  

diseases, 47 studies with wrong study design,  

13 studies not involving international travelers,  

11 studies that did not show temporal association 

of NCDs with mass gathering events, 10 studies 

without relevant health outcome, 9 studies not met 

criteria for mass gathering event, 5 studies that could 

not confirm whether they involved international 

travelers or not, 2 were retracted articles, and 2 were 

in foreign languages. Ultimately, 27 studies were 

included (6-7, 11-35).

Figure 1	 PRISMA flow diagram
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	 Characteristics of included studies

	 The 27 included studies were published between 2000 and 2025. Most were conducted during  

religious mass gatherings, particularly the Hajj pilgrimage in Saudi Arabia(6-7,13-14,16-19,21-35). Additional  

studies examined the Grand Magal pilgrimage in Senegal(11), the FIFA World Cup in Brazil(12) and  

the Arbaeen pilgrimage in Iraq(15, 20).

	 Study designs included 12 cross-sectional studies(11,13,15,18-20,23,27-28,30,34-35), 13 prospective  

and retrospective cohorts(6-7,14,16,21-22,24-26,29,31-33), and 2 case-control analyses(12,17). Study populations  

ranged from small clinical cohorts (n = 87)(25) to large national surveillance datasets (n = 476,506)(35).  

Data sources included hospital medical records, emergency department registries, on-site medical  

services, national surveillance systems, and self-administered questionnaires. Figure 2 presents  

the locations of mass gathering events included in the review and the range of reported NCDs outcomes 

among travelers by country. Detailed study characteristics are available upon request.

Figure 2		 Geographic distribution of mass gathering events and non-communicable disease outcomes  

		 among international travelers. Map created by the authors using data extracted from included studies.

	 Across hospital-based and cohort studies, participants were predominantly middle-aged to older 

adults. Mean or median ages ranged from approximately 43 to 69 years in most Hajj cohorts(7,18,24-25,27,29), 

with several studies reporting peak age groups between 41 and 70 years(6,13,17). Male predominance  

was observed in many hospital-based studies, with proportions ranging from 57.7% to 78.6%(7,18,24,33),  



75Vol.11 No.2 July - December 2026
INSTITUTE FOR URBAN DISEASE CONTROL AND PREVENTION JOURNAL

although some community-based cohorts  

reported more balanced distributions or female 

predominance(6,16,35). Pre-existing non-communicable  

diseases were common among participants,  

particularly hypertension (14-70.1%)(7,25,29-30),  

diabetes mellitus (13.2-60.9%)(18,25,29), and chronic 

respiratory diseases including COPD and asthma 

(6.1-33.3%)(7,24-25). Several studies reported that  

a substantial proportion of severe cases or deaths  

occurred in individuals with underlying cardiovascular  

disease or metabolic comorbidities(17,25,29).

	 Prevalence and patterns of non-communicable 

diseases 

	 1.	Cardiovascular diseases

	 	 Cardiovascular  condi t ions were  

consistently reported as a major cause of severe 

morbidity during mass gatherings. In hospital-based 

studies, cardiovascular diseases accounted  

for approximately 19.4-37.5% of admissions, including  

ischemic heart disease (8.8-23.6%), heart  

failure (0.3-6.3%), arrhythmias (1.1-4.7%),  

hypertensive emergencies (1.3-1.8%), and stroke 

(2.5-3.4%)(7,18-19,25,29). Mortality-focused analyses 

identified cardiovascular disease as the leading 

cause of death outside of crowd-related  

disasters. In large inpatient and mortality datasets, 

cardiovascular causes accounted for 31-66%  

of reported deaths, most commonly due to  

cardiac arrest (22.0-48.9%) and myocardial  

infarction (4.7-6.5%)(6,17,35).

	 2.	Metabolic and endocrine conditions

	 	 Metabolic complications, particularly 

diabetes-related emergencies, were reported across 

mult iple studies (7-10%). Hospital-based  

cohorts documented hypoglycemia (3.4-4.2%), 

hyperglycemia (3.7%), diabetic ketoacidosis (2.4-4.6%),  

and electrolyte disturbances (8.2-11.8%)(18-19,21,29). 

While baseline diabetes prevalence was frequently 

reported, acute metabolic complications during 

mass gatherings were less common but often  

required hospitalization(19,21,25).

	 3.	Renal diseases

	 	 Renal complications were primarily  

described in hospitalized populations. In one  

retrospective cohort, acute kidney injury occurred 

in approximately 10.2% of hospitalized pilgrims,  

with 24.1% requiring renal replacement therapy  

and 29.9% experiencing in-hospital mortality(25). 

Renal disease was frequently reported in  

association with cardiovascular and metabolic  

comorbidities(18,25,29).

	 4.	Chronic respiratory diseases

	 	 Chronic respiratory conditions, including 

asthma (4.6-17.9%) and chronic obstructive  

pulmonary disease (7.3-14.4%) exacerbations, 

con t r ibu ted  subs tan t i a l l y  t o  morb id i t y .  

Hospital-based studies reported respiratory  

conditions accounting for approximately 15.0-18.0% 

of admissions(7,18-19 29). Pulmonary embolism  

was infrequently reported (0.9-1.4%) but documented  

in emergency and critical care settings(19,29).

	 5.	Heat - re la ted i l l ness and o ther  

non-communicable conditions

	 	 Heat-related il lness was reported  

across diverse events and settings, ranging from 

heat exhaustion (17.3-39.8%) to confirmed  
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heat stroke (5.7-6.1%), with other reported  

manifestations including heat syncope or  

hyperpyrexia (31.2-54.5% in heat-illness-specific 

cohorts), heat cramps (16.0%), and heat-related 

peripheral edema (6.9%)(11,13-15,18,23,29,31). During the 

Grand Magal pilgrimage in Senegal, heat-related 

conditions accounted for approximately 10.5% of 

healthcare encounters(11). Among hospitalized  

pilgrims during the Hajj, heat-related illness  

represented 1.9-4.0% of admissions(7,18).

	 	 Musculoskeletal, and dermatologic  

(15.0-40.4%), conditions were common in on-site 

and ambulatory care settings. Musculoskeletal 

complaints accounted for approximately 17.6-18.0% 

of primary care encounters(15, 30), while foot-related 

conditions were reported by 58.9% of pilgrims in 

one prospective cohort(26).

	 Severity spectrum, healthcare utilization, 

and clinical outcomes

	 The clinical spectrum of non-communicable 

conditions ranged from mild ambulatory presentations  

to life-threatening emergencies. Mild to moderate 

conditions were predominantly managed in on-site 

or outpatient settings and included musculoskeletal 

complaints (17.6%)(15,30) and dermatologic disorders 

(15.0-40.4%)(30,34). In contrast, hospital admission 

was more frequently associated with cardiovascular 

diseases, which represented a substantial proportion  

of inpatient admissions during the Hajj(7,19,29).  

Hospi ta l iza t ion ra tes were cons iderably  

lower in the Grand Magal (3.4%) and FIFA  

World Cup (0.6%)(11-12).

	 Among hospitalized patients, intensive care 

unit (ICU) admission was reported in up to 8.3%(18). 

Cardiac arrest cohorts demonstrated an overall 

survival-to-discharge rate of 15.5%(24). Although 

overall mortality across mass gatherings was  

low (0.0-0.1%)(11,35), deaths were predominantly  

attributable to cardiovascular causes(6,17).

	 Severe presentations were frequently  

described in individuals with pre-existing chronic 

conditions, including hypertension, diabetes  

mellitus, cardiovascular disease, and chronic  

respiratory disorders(7,17,25,29). However, the  

proportion of these comorbidities specifically among 

severe or fatal cases was not quantified across 

studies. Environmental heat exposure, prolonged 

walking, dehydration, and crowd density were  

also described as contributing factors to clinical 

deterioration(13,23,31).

	 Event-specific variation in non-communicable  

disease patterns

	 Religious mass gatherings, particularly  

the Hajj pilgrimage, were associated with a higher 

burden of severe cardiovascular and metabolic 

complications requiring hospitalization and  

intensive care(7,18,29). In contrast, sporting and  

communi ty -based events  predominant ly  

involved mild, self-limited conditions managed  

in ambulatory settings(11-12,15,20). Differences in  

env i r onmen t a l  c ond i t i o n s ,  pa r t i c i pan t  

demographics, and healthcare infrastructure  

likely contributed to these variations. Table 1  

summarizes the event-specific patterns and  

severity of non-communicable diseases among  

international travelers.
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Table 1 	 Event-specific patterns and severity of non-communicable diseases among international travelers

Event Predominant NCD Patterns Typical Severity 
Profile

Mortality Pattern

Hajj (Saudi Arabia) Cardiovascular (19.4-37.5%)
(7,19,29), metabolic (7.3-9.5%)
(18,21), AK I (10.2%)(25), 
respiratory exacerbations

Frequent hospital 
admissions; ICU up 
to 8.3%(18); cardiac 
arrest cases reported

Cardiovascular 
causes 31.0-65.5% (6,17) 
of deaths

Grand Magal 
(Senegal)

Trauma (10.8%)(11), 
fatigue (12.1%)(11), 
heat-related illness (10.5%)(11)

Mostly ambulatory; 
hospitalization 3.4%(11)

Low mortality (0.03%)(11), 
mainly trauma-related

Arbaeen (Iraq) Musculoskeletal (17.6%)(15), 
cardiac complaints (9.6%)(20), 
heat-related illness (1.5%)(15)

Predominantly 
outpatient 
management

Mortality not reported

FIFA World Cup 
(Brazil)

Sunburn (46.2%)(12), 
hyperthermia (4.6%)(12), 
dehydration (1.7%)(12)

Rare hospitalization 
(0.6%)(12)

Mortality not reported

	 Risk of bias

	 Using the Hoy et al. tool, five studies were 

assessed as having low risk of bias, eighteen as 

moderate risk, and four as high risk. The most common  

sources of bias were limited representativeness  

and healthcare-based sampling, which likely 

over-represented moderate to severe NCD  

presentations.

Discussion

	 This systematic review synthesizes available 

evidence on NCDs-related medical outcomes among 

international travelers attending mass gathering 

events. Across 27 studies, cardiovascular diseases, 

heat-related illness, metabolic and renal complications,  

chronic respiratory disease exacerbations,  

and trauma were consistently reported as leading 

causes of hospital  admission and death.  

These findings highlight that, beyond communicable 

disease threats, NCDs represent a dominant and 

often underappreciated health burden in mass 

gathering medicine.

	 A key finding of this review is the  

disproportionate contribution of cardiovascular 

disease to severe outcomes and mortality.  

Several hospital-based and mortality-focused  

studies identified cardiovascular causes (particularly  

acute coronary syndromes, arrhythmias, heart  

failure, and sudden cardiac death) as the leading 

causes of death among pilgrims and mass  
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gathering attendees, accounting for up to two-thirds 

of reported fatalities in some cohorts(17,29,35).  

Heat-related illness also emerged as a recurrent 

trigger for severe illness, either as a primary  

diagnosis or as a precipitat ing factor for  

cardiovascular and renal decompensation(13,18,23,29). 

Together, these findings underscore the interaction 

between environmental stressors, physical exertion, 

and underlying chronic disease in shaping health 

outcomes during mass gatherings.

	 Environmental conditions appear to play  

an important role in shaping the pattern of  

non-communicable diseases during mass  

gatherings. Studies conducted during hotter  

pilgrimage seasons consistently reported higher 

frequencies of heat-related illness and secondary 

cardiovascular or renal complications(13,23,31).  

Extended walking, physical exertion, dehydration, 

and crowd densi ty may fur ther increase  

physiological stress, particularly in individuals  

with underlying disease(15,22). Differences in climate, 

event duration, and infrastructure likely contributed 

to the variation observed across settings.

	 Most participants in hospital-based cohorts 

were middle-aged or older adults with established 

chronic conditions, including hypertension, diabetes 

mellitus, cardiovascular disease, and chronic  

respiratory disorders(7,18,25,29). These comorbidities 

were frequently present among hospitalized and 

critically ill patients and were associated with  

increased mortality in several cohorts(17,25).  

In many cases, severe presentations reflected  

exacerbation of pre-existing disease rather than 

new-onset conditions.

	 Reported severity also varied according  

to the healthcare setting. Hospital-based studies 

naturally captured more serious presentations(18,29), 

whereas on-site clinics predominantly managed mild 

or self-limited conditions(15,30). Differences in referral 

pathways, access to intensive care, and local  

surveillance systems should therefore be considered 

when comparing outcomes between events.

	 When compared with data from general 

international travelers, the NCDs profile observed in 

mass gathering attendees differs markedly in 

both severity and clinical impact. Large surveillance 

studies of ill returned travelers, particularly  

from the GeoSentinel network, consistently  

demonstrate that most travel-related illnesses 

are mild and self-limited, with gastrointestinal,  

febrile, and dermatologic conditions predominating, 

and relatively low rates of hospital ization  

and death(36-37). In the one analysis of GeoSentinel 

data, cardiovascular disorders accounted for fewer 

than 10 cases per 1,000 ill travelers, and overall 

mortality was rare(36). Similarly, summaries  

of GeoSentinel survei l lance highlight that  

the majority of travelers are managed in outpatient 

settings, with inpatient care required in only  

a minority of cases(37). This pattern is broadly  

consistent with reports from international sporting 

mass gatherings, such as the FIFA World Cup(12), 

where acute NCD events among spectators  

are relat ively uncommon and under ly ing  

cardiovascular disease is more often documented 

as a background comorbidity than as the primary 

reason for medical consultation.
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	 In contrast, the studies included in the 

present review largely captured moderate to severe 

presentations requiring medical evaluation or  

hospitalization, which explains the higher observed 

burden of cardiovascular, renal, and metabolic 

complications. Unlike typical leisure or business 

travelers, mass gathering attendees are often  

exposed to prolonged physical exertion, high crowd 

density, heat stress, sleep deprivation, and limited 

access to routine medical care, all of which increase 

the risk of acute decompensation of underlying 

chronic disease(3-4). In addition, participants  

attending mass gatherings (particularly religious 

pilgrimages such as the Hajj) tend to be older  

and have a higher prevalence of pre-existing 

non-communicable diseases, including cardiovascular  

disease, diabetes mellitus, and chronic respiratory 

condit ions, compared with general travel  

populations(3,5,-6). These contextual factors likely 

explain why NCDs-related mortality appears  

disproportionately higher in mass gathering settings 

compared with general travel populations(36).

	 Comparisons with local or domestic mass 

gathering populations reveal both similarities and 

important contrasts. Surveillance studies conducted 

during large religious gatherings in Pakistan, Iraq, 

and Jordan demonstrate that communicable  

diseases and minor injuries often account  

for the majority of healthcare encounters, NCDs 

typically represent a smaller proportion of total 

consultations(38-41). For example, public health  

surveillance during the Baba Farid Urs in Pakistan 

reported that non-communicable diseases  

accounted for approximately 11% of healthcare 

visits, while minor injuries and trauma, such as cuts, 

falls, and soft-tissue injuries, predominated  

alongside communicable diseases, most commonly  

acute respiratory tract infections and diarrheal  

illness(41). Similarly, studies from Ashura gatherings 

in Karbala, Iraq identified trauma (primarily minor 

injuries related to crowd movement and processions) 

as well as communicable diseases, including upper 

respiratory tract infections and gastroenteritis as 

major contributors to hospital workload, although 

cardiovascular disease remained a leading cause 

of in-hospital mortality(39).

	 Ev idence  f rom Ha j j  su rve i l l ance  

suggests that international pilgrims experience  

a disproportionately higher burden of severe 

non-communicable disease outcomes, whereas 

domestic pilgrims more commonly present with 

minor trauma and communicable illnesses.  

Studies focusing on domestic Saudi pilgrims report 

predominance of respiratory, gastrointestinal,  

and musculoskeletal complaints, while analyses  

of international pilgrim cohorts consistently  

demonstrate higher rates of cardiovascular  

morbidity and mortality, likely reflecting differences 

in age distribution, baseline comorbidities,  

and healthcare-seeking behavior(40,42).

	 This review has several limitations. First, the 

predominance of healthcare-based studies likely 

overestimates the severity of NCDs burden and 

underrepresents mild or self-limited conditions. 

Second, heterogeneity in study design, outcome 

definitions, and reporting practices limited  
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direct quantitative comparison and precluded  

meta-analysis. Third, most included studies focused 

on religious mass gatherings (particularly the Hajj) 

potentially limiting generalizability to other  

event types. Finally, information on pre-travel risk 

assessment, medication adherence, and preventive 

interventions was inconsistently reported.

	 Future research should prioritize standardized  

survei l lance systems  that  in tegrate both  

communicable and NCDs monitoring across the full 

spectrum of care, including on-site, outpatient,  

and hospital-based services. Prospective studies 

incorporating pre-travel health assessment and 

post-event follow-up would improve understanding 

of modifiable risk factors and preventive strategies 

for NCDs-related outcomes.

	 From a publ ic health perspect ive,  

these findings highlight the need to reframe mass 

gathering preparedness to explicitly include 

non-communicable diseases alongside infectious 

disease threats. Pre-travel health advice should 

emphasize cardiovascular risk assessment,  

optimization of chronic disease management, 

heat-related illnesses prevention, and medication 

continuity, particularly for older travelers and those 

with known comorbidities. On-site medical planning 

should ensure adequate capacity to manage acute 

cardiovascular events, heat-related illnesses, renal 

complications, and trauma including timely referral 

pathways to higher-level care.

	 As global participation in mass gatherings 

continues to increase and traveler populations age, 

the burden of NCDs is likely to rise further. Integrating  

NCDs-focused risk assessment and preparedness 

into mass gathering health systems will be essential 

to reduce preventable morbidity and mortality and 

to strengthen overall public health resilience  

at large-scale events.

Conclusion

	 NCDs were a common cause of serious 

illness among international travelers attending  

mass gathering events. Cardiovascular disease, 

heat-related illnesses, metabolic and renal  

complications, and trauma accounted for most 

hospitalizations and deaths. These findings suggest 

that health planning for mass gatherings should not 

focus solely on communicable diseases.  

Greater attention to non-communicable disease risk, 

prevention, and clinical preparedness is needed  

to reduce avoidable adverse outcomes.
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แนะน�ำการอ้างอิงส�ำหรับบทความนี้

ภีมเดช กฤติยานนท์, พัฒน์ ฉันทภิญญา, สกานต์ เจริญสกุลไชย, รณิดา เตชะสุวรรณา. ความชุกของโรคไม่ติดต่อ 

ในผู้เดินทางที่เข้าร่วมการรวมตัวของคนจ�ำนวนมาก: การทบทวนวรรณกรรมอย่างเป็นระบบ. วารสาร 

สถาบันป้องกันควบคุมโรคเขตเมือง. 2569;11(2):69-84.

Suggested citation for this article

Krittiyanont P, Chantapinya P, Charoensakulchai S, Techasuwanna R. Prevalence of non-communicable 

diseases among travelers attending mass gathering: a systematic literature review. Institute  

for Urban Disease Control and Prevention Journal. 2026;11(2):69-84.

References

1.	 Tam JS, Barbeschi M, Shapovalova N, Briand S, Memish ZA, Kieny MP. Research agenda for 

mass gatherings: a call to action. Lancet Infect Dis. 2012 Mar;12(3):231-9.

2.	 Memish ZA, Stephens GM, Steffen R, Ahmed QA. Emergence of medicine for mass gatherings: 

lessons from the Hajj. Lancet Infect Dis. 2012 Jan;12(1):56-65.

3.	 Steffen R, Bouchama A, Johansson A, Dvorak J, Isla N, Smallwood C, et al. Non-communicable 

health risks during mass gatherings. Lancet Infect Dis. 2012 Feb;12(2):142-9.

4.	 Shafi S, Dar O, Khan M, Khan M, Azhar EI, McCloskey B, et al. The annual Hajj  

pilgrimage-minimizing the risk of ill health in pilgrims from Europe and opportunity for driving  

the best prevention and health promotion guidelines. Int J Infect Dis. 2016 Jun;47:79-82.

5.	 Al Shimemeri A. Cardiovascular disease in Hajj pilgrims. J Saudi Heart Assoc. 2012 Apr;24(2):123-7.

6.	 Pane M, Imari S, Alwi Q, Nyoman Kandun I, Cook AR, Samaan G. Causes of mortality for  

Indonesian Hajj Pilgrims: comparison between routine death certificate and verbal autopsy findings. 

PLoS One. 2013 Aug 21;8(8):e73243. doi: 10.1371/journal.pone.0073243.

7.	 Al-Ghamdi SM, Akbar HO, Qari YA, Fathaldin OA, Al-Rashed RS. Pattern of admission to hospitals 

during muslim pilgrimage (Hajj). Saudi Med J. 2003 Oct;24(10):1073-6.

8.	 Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting items 

for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. 

BMJ. 2015 Jan 2;350:g7647. doi: 10.1136/bmj.g7647. Erratum in: BMJ. 2016 Jul 21;354:i4086. 

doi: 10.1136/bmj.i4086.

9.	 Aljohani M, Kennedy KE. Ciottone's Disaster Medicine. 2nd ed. Amsterdam: Elsevier; 2016.



82 ปีท่ี 11 ฉบับท่ี 2 กรกฎาคม - ธันวาคม 2569
วารสารสถาบันป้องกันควบคุมโรคเขตเมือง

10.	 Hoy D, Brooks P, Woolf A, Blyth F, March L, Bain C, et al. Assessing risk of bias in prevalence 

studies: modification of an existing tool and evidence of interrater agreement. J Clin Epidemiol. 

2012 Sep;65(9):934-9.

11.	 Sokhna C, Mboup BM, Sow PG, Camara G, Dieng M, Sylla M, et al. Communicable and  

non-communicable disease risks at the Grand Magal of Touba: The largest mass gathering in 

Senegal. Travel Med Infect Dis. 2017 Sep;19:56-60. doi: 10.1016/j.tmaid.2017.08.005.

12.	 Eberhardt KA, Vinnemeier CD, Dehnerdt J, Rolling T, Steffen R, Cramer JP. Travelers to the FIFA 

world cup 2014 in Brazil: Health risks related to mass gatherings/sports events and implications 

for the Summer Olympic Games in Rio de Janeiro in 2016. Travel Med Infect Dis. 2016  

May-Jun;14(3):212-20.

13.	 Khan ID, Hussaini SB, Khan S, Ahmad F, Ahmad F, Salim M, et al. Emergency Response of  

Indian Hajj Medical Missionto Heat Illness Among Indian Pilgrims in Tent-Clinics atMina and  

Arafat During Hajj, 2016. International Journal of Travel Medicine and Global Health. 2017;5(4):135-9.

14.	 Gautret P, Soula G, Delmont J, Parola P, Brouqui P. Common health hazards in French pilgrims 

during the Hajj of 2007: a prospective cohort study. J Travel Med. 2009 Nov-Dec;16(6):377-81.

15.	 Farahmand F, Hayati F, Mousavi-Roknabadi RS, Hayati F, Safaei-Firouzabadi H, Hosseini-Marvast 

SR, Mohsenian L. Treatment Camp and Patients in Arbaeen Pilgrimage in 2019. International 

Journal of Travel Medicine and Global Health. 2021;10(1):24-31.

16.	 Mahomed O, Jaffer MN, Parker S. Morbidity amongst South African Hajj pilgrims in 2023-a  

retrospective cohort study. Sci Rep. 2024 Jun 1;14(1):12622. doi: 10.1038/s41598-024-62682-z.

17.	 Gaddoury MA, Armenian HK. Epidemiology of Hajj pilgrimage mortality: Analysis for potential  

intervention. J Infect Public Health. 2024 Apr;17 Suppl 1:49-61. doi: 10.1016/j.jiph.2023.05.021.

18.	 Madani TA, Ghabrah TM, Al-Hedaithy MA, Alhazmi MA, Alazraqi TA, Albarrak AM, et al.  

Causes of hospitalization of pilgrims in the Hajj season of the Islamic year 1423 (2003).  

Ann Saudi Med. 2006 Sep-Oct;26(5):346-51. doi: 10.5144/0256-4947.2006.346.

19.	 Alrufaidi KM, Nouh RM, Alkhalaf AA, AlGhamdi NM, Alshehri HZ, Alotaibi AM, et al. Prevalence of 

emergency cases among pilgrims presenting at King Abdulaziz International Airport Health Care 

Center at Hajj Terminal, Jeddah, Saudi Arabia during Hajj Season, 1440 H - 2019. Dialogues 

Health. 2023 Jan 9;2:100099. doi: 10.1016/j.dialog.2023.100099.

20.	 Al-Ansari F, Al Ansari M, Hill-Cawthorne GA, Abdulzahra MS, Al-Ansari MB, Al-Ansari B, et al. 

Arbaeen public health concerns: A pilot cross-sectional survey. Travel Med Infect Dis. 2020  

May-Jun;35:101546. doi: 10.1016/j.tmaid.2019.101546.



83Vol.11 No.2 July - December 2026
INSTITUTE FOR URBAN DISEASE CONTROL AND PREVENTION JOURNAL

21.	 Fteiha B, Abul Al-Rub T, Schwartz E, Lachish T. Morbidity among Arab-Israeli and Palestinian Hajj 

Pilgrims: A Prospective Study. Am J Trop Med Hyg. 2021 Jan 18;104(4):1596-1601. doi: 10.4269/

ajtmh.20-1460.

22.	 Mushi A, Yassin Y, Khan A, Alotaibi B, Parker S, Mahomed O, et al. A Longitudinal Study  

Regarding the Health Profile of the 2017 South African Hajj Pilgrims. Int J Environ Res Public Health. 

2021 Mar 31;18(7):3607. doi: 10.3390/ijerph18073607.

23.	 Alkassas W, Rajab AM, Alrashood ST, Khan MA, Dibas M, Zaman M. Heat-related illnesses  

in a mass gathering event and the necessity for newer diagnostic criteria: a field study.  

Environ Sci Pollut Res Int. 2021 Apr;28(13):16682-89.

24.	 Shirah BH, Al Nozha FA, Zafar SH, Kalumian HM. Mass Gathering Medicine (Hajj Pilgrimage  

in Saudi Arabia): The Outcome of Cardiopulmonary Resuscitation during Hajj. J Epidemiol Glob 

Health. 2019 Mar;9(1):71-5. doi: 10.2991/jegh.k.190218.001.

25.	 Elrewihby WH, Hasan NF, Fikry W, Wafa E. Acute kidney injury in hospitalized patients  

during muslim pilgrimage (Hajj: 1432). Saudi J Kidney Dis Transpl. 2018 Sep-Oct;29(5):1128-32. 

doi: 10.4103/1319-2442.243971.

26.	 Sridhar S, Benkouiten S, Belhouchat K, Drali T, Memish ZA, Parola P, et al. Foot ailments during 

Hajj: A short report. J Epidemiol Glob Health. 2015 Sep;5(3):291-4. doi: 10.1016/j.jegh.2014.12.007.

27.	 Mortazavi SM, Torkan A, Tabatabaei A, Shamspour N, Heidari S. Diseases Led to Refer Iranian 

Pilgrims From Hajj in 2012. Iran Red Crescent Med J. 2015 Jul 31;17(7):e12860. doi: 10.5812/

ircmj.12860.

28.	 Alfelali M, Barasheed O, Alshehri J, Bokhary H, Alsaedi S, Alhamzi A, et al. Foot Injuries Among 

Hajj Pilgrims with and Without Diabetes Mellitus: Implications for Infection Management. Infect 

Disord Drug Targets. 2014;14(2):140-7. doi: 10.2174/1871526514666140713160413.

29.	 Mandourah Y, Ocheltree A, Al Radi A, Fowler R. The epidemiology of Hajj-related critical illness: 

lessons for deployment of temporary critical care services*. Crit Care Med. 2012 Mar;40(3):829-34. 

doi: 10.1097/CCM.0b013e318236f49b.

30.	 Alzahrani AG, Choudhry AJ, Al Mazroa MA, Turkistani AH, Nouman GS, Memish ZA. Pattern of 

diseases among visitors to Mina health centers during the Hajj season, 1429 H (2008 G).  

J Infect Public Health. 2012 Mar;5(1):22-34. doi: 10.1016/j.jiph.2011.10.003.

31.	 Meysamie A, Ardakani HZ, Razavi SM, Doroodi T. Comparison of mortality and morbidity  

rates among Iranian pilgrims in Hajj 2004 and 2005. Saudi Med J. 2006 Jul;27(7):1049-53.

32.	 Al-Salamah SM. General surgical problems encountered in the Hajj pilgrims. Saudi Med J. 

2005;26(7):1055-7.



84 ปีท่ี 11 ฉบับท่ี 2 กรกฎาคม - ธันวาคม 2569
วารสารสถาบันป้องกันควบคุมโรคเขตเมือง

33.	 Al-Harthi AS, Al-Harbi M. Accidental injuries during muslim pilgrimage. Neurosciences (Riyadh). 

2001 Jul;6(3):175-7.

34.	 Fatani MI, Al-Afif KA, Hussain H. Pattern of skin diseases among pilgrims during Hajj season in 

Makkah, Saudi Arabia. Int J Dermatol. 2000 Jul;39(7):493-6. doi: 10.1046/j.1365-4362.2000.00009.x.

35.	 Kolivand P, Saberian P, Arabloo J, Namdar P, Doroudi T, Marashi A, et al. Hospitalization,  

mortality, and health service delivery pattern among Iranian Hajj pilgrims by age, sex, and province 

in 2013-22. Front Public Health. 2025 Mar 13;13:1451591. doi: 10.3389/fpubh.2025.1451591.

36.	 Freedman DO, Weld LH, Kozarsky PE, Fisk T, Robins R, von Sonnenburg F, et al. Spectrum  

of disease and relation to place of exposure among ill returned travelers. N Engl J Med. 2006 Jan 

12;354(2):119-30. doi: 10.1056/NEJMoa051331.

37.	 Harvey K, Esposito DH, Han P, Kozarsky P, Freedman DO, Plier DA, et al. Surveillance for  

travel-related disease--GeoSentinel Surveillance System, United States, 1997-2011.  

MMWR Surveill Summ. 2013 Jul 19;62:1-23.

38.	 Abdullah S, Sharkas G, Sabri N, Iblan I, Abdallat M, Jriesat S, et al. Mass gathering in Aqaba, 

Jordan, during Eid AI Adha, 2010. East Mediterr Health J. 2013;19 Suppl 2:S29-33.

39.	 Al-Lami F, Al-Fatlawi A, Bloland P, Nawwar A, Jetheer A, Hantoosh H, et al. Pattern of morbidity 

and mortality in Karbala hospitals during Ashura mass gathering at Karbala, Iraq, 2010.  

East Mediterr Health J. 2013;19 Suppl 2:S13-8.

40.	 Al-Jasser FS, Kabbash IA, AlMazroa MA, Memish ZA. Patterns of diseases and preventive  

measures among domestic hajjis from Central, Saudi arabia [complete republication].  

East Mediterr Health J. 2013;19 Suppl 2:S34-41.

41.	 Hassan S, Imtiaz R, Ikram N, Baig MA, Safdar R, Salman M, et al. Public health surveillance  

at a mass gathering: urs of Baba Farid, Pakpattan district, Punjab, Pakistan, December 2010.  

East Mediterr Health J. 2013;19 Suppl 2:S24-8.

42.	 Exploring the prevalence of chronic diseases and health status among international Hajj pilgrims. 

PLoS One. 2025 Apr 1;20(4):e0317555. doi: 10.1371/journal.pone.0317555.


