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--------------------------------------------------- 
Abstract 
Hajj and Umrah are among the largest mass gatherings globally, attracting millions of pilgrims 
annually to Saudi Arabia. These events pose significant public health challenges, primarily due 
to the heightened risk of infectious disease transmission resulting from overcrowding and close 
contact among individuals from diverse global regions. This literature review explores the 
critical role of nurses in infection control during these pilgrimages, focusing on key areas such 
as health education, implementation of standard precautions, outbreak management, 
surveillance, and vaccination campaigns. The findings highlight that while nurses demonstrate 
a substantial impact on reducing infection risks through proactive measures, gaps persist in 
knowledge, adherence to practices, and access to resources. Targeted training programs, 
continuous professional development, and improved infrastructure are essential to enhancing 
their effectiveness. By addressing these areas, the study underscores the need for a robust, 
evidence-based approach to infection prevention during Hajj and Umrah, contributing to better 
health outcomes for pilgrims and supporting global public health security. 
 
Keywords; Hajj, Umrah, Infection control, Nurses, Public health, Mass gatherings, Outbreak 
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Introduction 

Hajj and Umrah are significant Islamic pilgrimages attracting millions of Muslims annually to 

Saudi Arabia. These mass gatherings pose unique public health challenges, particularly in infection 

control, due to the close proximity of individuals from diverse global backgrounds (Nabil 

Ramadan et al., 2016). Nurses play a crucial role in maintaining infection control during these 

events, ensuring the safety of pilgrims and healthcare providers alike (Alrashdi & Thobaity, 

2024). The deployment of 25,000 healthcare workers, including nurses, during Hajj demonstrates 
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the scale of efforts to address public health concerns. Nurses actively manage respiratory and 

gastrointestinal infections, leveraging health education and prevention strategies to minimize 

outbreaks (Shafi et al., 2016). Evidence underscores the importance of ongoing training in 

infection prevention and therapeutic communication to enhance health outcomes and inform better 

policy development. By addressing both individual and systemic health challenges, nurses 

contribute significantly to public health management during one of the world’s largest mass 

gatherings. 

A study conducted by Ghabrah et al. (2007) evaluates healthcare workers' (HCWs) infection 

control knowledge, attitudes, and practices during Hajj. Using a self-administered questionnaire, 

the research involved 392 HCWs, including nurses (54.8%) and doctors (45.2%), working in 

hospitals and primary healthcare centers across Saudi Arabia. A significant proportion (81.8%) of 

HCWs demonstrated correct responses to at least 5 out of 11 knowledge-based questions, 

indicating a reasonable understanding of infection control. However, critical gaps were noted in 

specific areas, such as hospital infection control measures. The study observed variability in 

compliance with infection control practices, with nurses showing slightly better adherence than 

doctors. Nonetheless, both groups reported inconsistent application of practices, highlighting a 

need for enhanced training and monitoring (Ghabrah et al., 2007). Another study highlights the 

critical role of nurses in managing tuberculosis (TB) during high-risk mass gatherings like the 

Hajj. The research involved 540 healthcare workers (HCWs) from 13 hospitals, representing 17 

countries, and used anonymous self-administered questionnaires to assess TB-related knowledge, 

attitudes, and practices. Nurses showed moderate knowledge of TB, with an average score of 52%. 

However, significant gaps were noted in recognizing multidrug-resistant TB (MDR-TB), 

understanding latent TB infection (LTBI), and correctly identifying diagnostic protocols. These 

deficiencies underscore the need for enhanced TB-specific education among nurses (Alotaibi et 

al., 2019). 

A study conducted by Alanzi et al. (2019), aimed to investigate the practices of healthcare workers 

towards MERS-CoV Infection at PHCs in Madinah, KSA during Hajj 1440, 2019 found that nurses 

exhibited gaps in knowledge and attitudes toward MERS-CoV. However, they demonstrated 

adherence to good infection control practices. The need for targeted educational programs was 

highlighted to enhance their understanding and address attitude challenges, particularly in high-

risk and crowded environments during Hajj. Training interventions focusing on these areas can 

significantly reduce transmission risks among healthcare workers and patients (Alanzi et al., 

2019). An interventional program for nursing staff during the Hajj significantly improved nurses' 

knowledge of mass gathering-related infectious diseases. Before the program, only 20-28% of 

participants had adequate knowledge across topics like meningitis, respiratory illnesses, 

gastrointestinal diseases, and heat exhaustion. Post-training, knowledge scores rose dramatically, 

with 91-94% achieving adequate understanding immediately after the program, though this 

declined slightly (58-74%) after three months. Improvements were most pronounced in 

recognizing causes of diseases and prevention strategies, such as vaccination and risk factor 

identification. Results also highlighted significant gains in knowledge retention among nurses, 

particularly those in intensive care units, and underscored the importance of continuous education 
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tailored to address specific infectious disease risks encountered during Hajj. Education level and 

work experience also influenced outcomes (El-Bahnasawy et al., 2014). 

The current study revolves around the unique public health challenges posed by the Hajj and 

Umrah pilgrimages, particularly concerning infection control due to the dense congregation of 

individuals from diverse global backgrounds. These mass gatherings amplify the risk of infectious 

diseases such as respiratory and gastrointestinal infections, creating a pressing need for effective 

prevention and management strategies. The aim of the study is to examine the role of nurses in 

infection control during these events, highlighting their contributions to health education, 

implementation of standard precautions, outbreak management, surveillance, and vaccination 

campaigns. 

1. Infection risks during Hajj and Umrah 

The Hajj and Umrah pilgrimages in Saudi Arabia represent significant public health challenges 

due to the risk of infectious diseases arising from overcrowding and global interconnectivity. 

These gatherings annually attract millions of pilgrims from diverse regions, creating an ideal 

environment for the transmission of respiratory, gastrointestinal, and other infectious diseases. 

Respiratory tract infections (RTIs) are particularly prominent, with studies highlighting elevated 

risks during these events due to factors like poor hygiene practices and insufficient preventive 

measures (Albutti et al., 2023). Hand hygiene knowledge and practices among pilgrims 

significantly impact the prevalence of infections. Research comparing Hajj and Umrah pilgrims 

showed higher hand hygiene compliance among Hajj attendees, correlating with lower respiratory 

tract infection rates (Mahdi et al., 2020). However, disparities in practice persist, as seen in 

Malaysian pilgrims, whose inadequate preventive behaviors necessitate enhanced educational 

campaigns (Dauda Goni et al., 2019). 

Meningococcal disease is another critical concern. Historical outbreaks linked to the Hajj 

prompted Saudi Arabia to enforce mandatory quadrivalent meningococcal vaccination and 

chemoprophylaxis, measures credited with preventing subsequent epidemics (Yezli et al., 2016). 

Nevertheless, emerging strains like serogroup X pose ongoing risks, underscoring the need for 

robust surveillance and updated vaccine strategies (Yezli, 2018). Influenza and other respiratory 

viruses, such as rhinoviruses and coronaviruses, are prevalent among returning pilgrims. Studies 

from Indian and international cohorts illustrate the high transmission rates of these pathogens, 

amplified by the dense crowding and shared accommodations during the pilgrimage (Koul et al., 

2018). Vaccination and health education targeting respiratory hygiene remain pivotal in mitigating 

these risks. Pneumococcal disease also threatens vulnerable groups such as the elderly and 

individuals with comorbidities. Despite the availability of effective vaccines, there is no unified 

policy mandating pneumococcal immunization for pilgrims. Addressing knowledge gaps and 

implementing evidence-based policies could significantly reduce associated morbidity and 

mortality (Yezli et al., 2019). Gastrointestinal diseases, although less reported compared to RTIs, 

continue to affect pilgrims due to food contamination and suboptimal hand hygiene. Studies 

emphasize the importance of alcohol-based hand sanitizers over traditional methods to reduce the 

prevalence of diarrheal illnesses (Gautret et al., 2015). 
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Severe acute respiratory illnesses, such as those caused by MERS-CoV, remain a latent threat. 

Enhanced surveillance and vaccination campaigns have been effective in preventing outbreaks 

among Hajj and Umrah pilgrims (Hoang et al., 2020). However, the potential for zoonotic and 

novel pathogens requires ongoing vigilance. Tuberculosis and other airborne infections are 

exacerbated by overcrowded conditions during pilgrimages. A prospective study highlights the 

heightened risk of tuberculosis transmission, necessitating pre-travel screening and post-travel 

monitoring to mitigate long-term health impacts (Wilder-Smith et al., 2005). The globalization 

of pathogens during Hajj and Umrah is evidenced by the cross-contamination of viruses and 

bacteria among international pilgrims. This underscores the role of mass gatherings in spreading 

infections worldwide and the importance of comprehensive health policies, including vaccinations 

and hygiene practices (Memish et al., 2015). 

Ultimatly, the COVID-19 pandemic introduced unprecedented challenges to the organization of 

Hajj and Umrah, given their nature as large-scale mass gatherings. The virus’s rapid spread via 

respiratory droplets, combined with the typical demographic profile of pilgrims—many of whom 

are older and have underlying health conditions—posed severe risks for outbreaks during these 

events (Sheerah et al., 2023). In 2020, Saudi Arabia implemented significant restrictions, 

including the suspension of Umrah and a scaled-down Hajj, to protect public health. The success 

of these measures highlighted the importance of early interventions in controlling viral 

transmission. Countries that adopted swift action to limit travel and mass gatherings saw lower 

rates of COVID-19 spread associated with returning pilgrims (Arbaein et al., 2024). Enhanced 

health screening, mandatory vaccination, and reduced participant numbers were crucial strategies 

in mitigating the pandemic's impact on these religious events. In subsequent years, vaccination 

campaigns were a cornerstone of Saudi Arabia’s approach to reopening Hajj and Umrah safely. 

Pilgrims were required to present proof of vaccination against COVID-19, in addition to other 

mandatory immunizations, such as those for meningococcal disease and influenza. Strict health 

protocols, including testing before and after travel, mask mandates, and physical distancing during 

rituals, were also enforced to minimize risks (Khan et al., 2024). 

2. Roles of nurses in infection control 

 

2.1. Health education and awareness 

Nurses play a critical role in health education, particularly in infection prevention during mass 

gatherings such as pilgrimages. By educating participants on infection control measures, including 

hand hygiene, respiratory etiquette, and the use of personal protective equipment (PPE), nurses 

empower individuals to take proactive steps to protect their health. Research shows that consistent 

infection prevention education enhances nurses' ability to protect patients and prevent disease 

transmission (Rebmann & Carrico, 2017). This education is pivotal, especially in environments 

with heightened infection risks. Research indicates that health education significantly reduces the 

incidence of respiratory and gastrointestinal infections among pilgrims. Alsahafi and Cheng (2019) 

investigates the preparedness and practices of healthcare workers (HCWs) regarding Ebola Virus 

Disease (EVD) during the 2015 Hajj in Saudi Arabia. The study highlighted the significance of 

HCW training in infection control to mitigate risks during mass gatherings. With regard to 

knowledge levels among HCWs, Medical practitioners demonstrated higher awareness (76.5%) of 

EVD compared to nurses (59.6%) and other healthcare workers (56.7%). HCWs who underwent 
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pre-deployment Hajj-specific training exhibited significantly better infection control practices and 

knowledge than their untrained counterparts. Training improved awareness of transmission risks 

and proper handling protocols (Alsahafi & Cheng, 2019). Pre-departure seminars and on-site 

health briefings have proven effective in changing health behaviors. For example, education 

programs focusing on hand hygiene and the use of PPE have significantly reduced nosocomial 

infections, demonstrating the impact of nurses as educators (Angelina, 2021). 

On-site education provided by nurses includes real-time demonstrations and reinforcement of 

hygiene practices, which have been linked to improved compliance among both healthcare workers 

and the public. A study in a tertiary hospital revealed that education significantly enhanced nurses' 

knowledge of infection control practices, though adherence remains a challenge without ongoing 

training and resources (Salem, 2019). This emphasizes the need for consistent monitoring and 

feedback mechanisms. The role of health workers in preventing respiratory infections among Hajj 

pilgrims is crucial. They are responsible for designing and delivering health education campaigns 

that emphasize basic hygiene, mask usage, cough etiquette, and social distancing. Health workers 

also evaluate pilgrims' knowledge, attitudes, and practices, tailoring interventions to address gaps. 

They actively engage in pre-departure orientations and on-site health monitoring, ensuring 

compliance with preventive measures. Their efforts significantly enhance the adoption of 

protective behaviors, ultimately reducing infection rates during the pilgrimage (Goni et al., 2020). 

A qualitative study of Indonesian nurses revealed that their effectiveness depends on competencies 

in ethical healthcare delivery, adherence to legal requirements, and strategic workforce 

coordination. Results showed that nurses emphasized the importance of therapeutic 

communication, particularly through platforms like WhatsApp, for effective collaboration with 

teams and stakeholders. Continuous training, resource allocation, and adherence to cultural and 

ethical practices were identified as essential for improving care quality (Setiyarini & Kertia, 

2024). 

2.2. Implementation of standard precautions 

Nurses play a pivotal role in implementing standard infection control precautions during the Hajj 

and Umrah pilgrimages in Saudi Arabia. These precautions, including hand hygiene, the use of 

personal protective equipment (PPE), and safe injection practices, are critical in preventing 

hospital-acquired infections (HAIs) and ensuring the safety of both patients and healthcare 

providers (Mahfouz et al., 2013). Compliance with hand hygiene practices is the cornerstone of 

infection prevention. Studies in Saudi Arabia show varied compliance rates among nurses and 

other healthcare workers. For example, a study at Aseer Central Hospital found that 41% of 

healthcare workers failed to comply with hand hygiene protocols (Mahfouz et al., 2013). Regular 

training and reminders significantly improve compliance (Mahfouz et al., 2014).  Proper use of 

PPE minimizes direct exposure to infectious agents. A study in Buraidah revealed barriers such as 

discomfort and patient stigma that deterred PPE use, despite its effectiveness (ALjohani & 

Sulaiman, 2021). Training sessions have been shown to improve knowledge and adherence to 

PPE protocols. 

The prevention of bloodborne infections like Hepatitis B and C relies heavily on safe injection 

practices. Inadequate training on the proper disposal of sharps is a common gap identified in 

healthcare settings (Sangeetha et al., 2015). Nurses trained in these practices demonstrate 

significantly better compliance, reducing risks for both patients and themselves. Studies also 

emphasize the importance of continuous education in infection control. A project in the U.S. 

demonstrated that targeted training significantly improved nurses' knowledge and compliance with 



Infection Control Practices by Nurses during Hajj and Umrah in Saudi Arabia 

 

180 
 

standard precautions (Ard, 2016). Similarly, nurses in Najran, Saudi Arabia, who received formal 

hand hygiene training, showed better knowledge and practices (Al-Qahtani, 2023). Implementing 

multimodal strategies, such as education combined with feedback and systemic changes, has 

proven effective. A study at King Fahd Hospital demonstrated a significant increase in compliance 

with hand hygiene and a decrease in HAIs following such interventions (Al Kuwaiti, 2017). 

The Kingdom of Saudi Arabia (KSA) has made significant investments in implementing these 

practices to protect millions of pilgrims. The KSA conducts extensive public health campaigns to 

educate healthcare workers and pilgrims about infection prevention. These campaigns focus on 

vaccinations, respiratory hygiene, and safe injection practices, reducing the risk of disease 

outbreaks (Razavi et al., 2018).  Saudi Arabia’s investments in advanced care units for infectious 

diseases, including isolation wards and rapid diagnostic labs, play a crucial role. These facilities 

are pivotal during Hajj to contain infections like MERS-CoV and influenza (Shafi et al., 2016). 

Studies highlight significant reductions in HAIs during Hajj. For instance, catheter-associated 

infections dropped from 3.73 to 1.75 per 1,000 patient-days following a comprehensive hand 

hygiene intervention (Al Kuwaiti, 2017). These efforts serve as a model for global mass gathering 

health management. 

2.3. Surveillance and early detection 

Nurses are pivotal in the surveillance and early detection of infectious diseases, performing a wide 

range of roles that include patient monitoring, data collection, and case reporting to public health 

authorities. Their involvement ensures timely interventions that are critical for preventing disease 

outbreaks and mitigating public health crises (Kim & Cho, 2023).  Modern infectious disease 

surveillance systems rely heavily on the contributions of nurses. For example, the establishment 

of surveillance mechanisms during Hajj, where millions of pilgrims gather, demonstrates the 

effectiveness of real-time infectious disease tracking. Nurses play a crucial role in identifying high-

risk individuals, implementing isolation measures, and ensuring targeted interventions (Beggs-

Yeager et al., 2021). 

Moreover, hospital-based surveillance systems often depend on infection control nurses to detect, 

report, and respond to infectious conditions, such as meningitis and influenza. A study in 

Mpumalanga Province, South Africa, highlights how hospital-based nurses' timely interventions 

effectively contained cholera outbreaks, underscoring their value in outbreak surveillance 

(Durrheim et al., 2001). The use of computer-based surveillance systems has expanded the 

capacity for early disease detection, particularly for central nervous system infections like 

meningitis. These systems analyze laboratory data and patient records to identify potential 

outbreaks, showcasing how nurses can harness technology for effective disease monitoring 

(Gundlapalli, 2006). Community-based surveillance also benefits significantly from nurses' 

expertise. For instance, a school-based syndromic surveillance system in Taipei successfully 

identified early cases of influenza-like illness and enterovirus, demonstrating how nurses' 

involvement in community settings can enhance public health interventions (Weng et al., 2015). 

Nurses also contribute to virological diagnostics by ensuring timely testing and reporting of 

infectious diseases. This approach was critical during the 2009 H1N1 influenza pandemic, where 

laboratory diagnostics provided early warnings, enabling appropriate public health responses 

(Schweiger & Buda, 2012). The role of nurses extends to addressing bioterrorism threats and 

emerging infectious diseases. They provide frontline detection and epidemiological insights, 

ensuring that public health systems are prepared to respond swiftly to intentional or unintentional 

biological events (Veenema & Tõke, 2006). Nurses' effectiveness in surveillance also depends on 
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continuous training and coordination with microbiological laboratories. Collaborative efforts 

ensure that infection control measures are up-to-date and responsive to emerging threats (Takano, 

2001). Advances in rapid detection technologies, such as real-time influenza detection, have 

further empowered nurses in primary care settings to provide accurate surveillance data to public 

health entities. These innovations enhance the timeliness and accuracy of disease outbreak 

detection (Temte et al., 2017). 

The Kingdom of Saudi Arabia (KSA) has implemented comprehensive infectious disease 

surveillance and control measures during Hajj and Umrah to mitigate health risks associated with 

these mass gatherings. These efforts include mandatory vaccinations, real-time surveillance 

systems, and health education campaigns. For example, meningococcal vaccination is required for 

all pilgrims, along with chemoprophylaxis for travelers from the African meningitis belt, reducing 

the risk of outbreaks during these gatherings (Yezli et al., 2016). Advanced surveillance systems 

and public health strategies are employed to monitor diseases like influenza and MERS-CoV. 

During Hajj, the government collaborates with international health agencies to ensure compliance 

with vaccination requirements and deploys electronic surveillance tools for real-time monitoring 

of health conditions among pilgrims. This approach enhances the timely detection and 

management of health risks, as demonstrated in the significant containment of respiratory diseases 

during the Hajj seasons (Al-Tawfiq & Memish, 2014). The KSA also focuses on pre-travel health 

education for pilgrims, highlighting preventive measures such as vaccination, hand hygiene, and 

face mask use. Health authorities actively disseminate guidelines on minimizing disease spread 

and maintain emergency response plans. These strategies, coupled with collaboration with the 

World Health Organization and other agencies, position Saudi Arabia as a global leader in 

managing health challenges during mass gatherings (Memish et al., 2014). 

2.4. Vaccination campaigns 

Vaccination is a cornerstone of infection control during Hajj and Umrah. Nurses play a pivotal 

role in administering vaccines such as the quadrivalent meningococcal vaccine, influenza vaccine, 

and, more recently, COVID-19 vaccines (Barría, 2021). The Kingdom of Saudi Arabia (KSA) 

has established robust immunization policies to mitigate the risk of communicable diseases. Key 

vaccines, such as the quadrivalent meningococcal vaccine, influenza vaccine, and, recently, the 

COVID-19 vaccine, are mandated for pilgrims. Nurses play a pivotal role in administering these 

vaccines, ensuring compliance, and addressing hesitancy. These measures are particularly 

significant in preventing outbreaks and maintaining public health (Al-Tawfiq et al., 2017).  

The implementation of the quadrivalent meningococcal vaccine is among the most successful 

interventions. After meningococcal outbreaks in the late 20th century, the KSA mandated 

meningococcal vaccination for all pilgrims, significantly reducing associated infections during 

mass gatherings (Yezli et al., 2016). Nurses stationed at health centers and entry points ensure that 

all arriving pilgrims comply with vaccination requirements, often providing on-the-spot 

vaccinations to those who have not been immunized. Influenza also remains a significant health 

concern during Hajj and Umrah due to the respiratory infections common in crowded settings. 

Saudi health authorities recommend annual influenza vaccinations for all pilgrims, particularly 

those with underlying health conditions or the elderly. Nurses not only administer these vaccines 

but also engage in health education campaigns to promote their uptake, reducing the burden of 

influenza during these gatherings (Zeitouni et al., 2015). Finally, the emergence of COVID-19 

added a new layer of complexity. Saudi Arabia prioritized COVID-19 vaccinations for all Hajj and 

Umrah attendees. Nurses were instrumental in mass vaccination drives, ensuring timely 
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immunization of millions of pilgrims. This effort extended to educating the public on vaccine 

safety and addressing concerns about side effects, which helped overcome vaccine hesitancy 

(Alqahtani et al., 2022). 

To complement these vaccination efforts, Saudi Arabia early recognized the need to use electronic 

health surveillance systems that monitor vaccination status in real-time. Nurses contribute to these 

systems by documenting immunization records and identifying gaps in coverage, which helps 

ensure compliance with health requirements (Madani & Ghabrah, 2007). This data-driven 

approach allows for targeted interventions and efficient management of health risks. Health 

education remains a cornerstone of these initiatives. Nurses provide information on the importance 

of immunization, addressing myths and misconceptions that deter vaccine uptake. During pre-

travel consultations and at vaccination centers, nurses play a crucial role in fostering trust and 

ensuring informed decision-making among pilgrims (Sridhar et al., 2015). The KSA's policies 

also extend to healthcare workers (HCWs) who serve pilgrims. Nurses working in these 

environments are required to receive meningococcal, influenza, and hepatitis B vaccinations to 

prevent nosocomial infections. Compliance among HCWs ensures a safer healthcare environment 

during the pilgrimage season (Madani & Ghabrah, 2007). Despite these successes, challenges 

remain. Studies have shown variability in vaccine uptake among pilgrims, influenced by factors 

such as awareness and accessibility. Addressing these gaps requires continuous collaboration 

between Saudi health authorities and international organizations to enhance compliance through 

global awareness campaigns (Alotaibi et al., 2021). 

2.5. Management of outbreaks 

Management of Outbreaks: In the event of an infectious disease outbreak, nurses take on leadership 

roles in containment efforts. They implement isolation protocols, provide direct patient care, and 

coordinate with other healthcare professionals to mitigate the spread of infection. For example, 

during the Hajj, nurses were instrumental in managing respiratory outbreaks, emphasizing the need 

for respiratory hygiene and the use of face masks to reduce pathogen transmission (Jefferson et 

al., 2023).  COVID-19, a global health crisis, further underscored the importance of nurses in 

outbreak management. During the pandemic, nurses led initiatives in isolation units, ensuring strict 

adherence to infection control protocols. In Saudi Arabia, efforts during the Hajj were amplified, 

with nurses playing a significant role in implementing quarantine measures and ensuring safe 

interaction between pilgrims (Jokhdar  et al., 2020). In addition to isolation protocols, nurses 

addressed psychological needs during outbreaks. The pandemic highlighted the mental strain on 

both healthcare workers and patients. Nurses provided critical psychological support to reduce 

stress among isolated patients and their families, which was vital for maintaining patient morale 

and adherence to isolation requirements (Duan & Zhu, 2020). Technology also played a role in 

managing COVID-19 outbreaks during Hajj. Nurses utilized electronic health records to monitor 

patient conditions in real-time, ensuring swift identification and management of emerging cases. 

These tools improved decision-making and optimized resource allocation, such as ICU beds and 

ventilators (Khan et al., 2021). 

Collaboration with international health bodies enhanced Saudi Arabia’s response during 

outbreaks. Nurses coordinated with organizations like the World Health Organization to 

implement evidence-based practices and share data, ensuring a robust response to global health 

threats. This cooperation also facilitated the training and capacity-building of nursing staff 

(Alabbasi et al., 2022). The success of outbreak management in Hajj and Umrah underscores the 

importance of integrating nurses into leadership roles in health systems. Their ability to adapt, 
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lead, and provide care in challenging circumstances is invaluable. As seen during the COVID-19 

pandemic, their roles go beyond clinical care to encompass advocacy, education, and systemic 

coordination, forming the backbone of effective outbreak responses (Sharma & Ahwal, 2020). 

2.6.  Training and capacity building 

Continuous professional development in infection control is a cornerstone of public health 

strategies during mass gatherings such as Hajj and Umrah. Saudi Arabia has prioritized training 

and capacity-building for nurses, recognizing their pivotal role in managing and preventing 

infectious diseases. These efforts include specialized training programs, workshops, and 

simulation exercises to ensure that nurses remain at the forefront of infection control practices. A 

study in Makkah hospitals during Hajj highlighted that training significantly improves healthcare 

workers' adherence to infection control protocols, leading to better patient outcomes (Madani et 

al., 2006). Saudi Arabia's healthcare initiatives have demonstrated the impact of targeted infection 

control training like Ebola (Alsahafi & Cheng, 2019). The introduction of electronic surveillance 

systems has complemented these training programs. Nurses trained in using these systems can 

monitor patient data in real-time, ensuring rapid identification of infectious disease cases. This 

integration of technology and training enhances overall healthcare response efficiency (Alslamah 

& Abalkhail, 2022).  

Capacity-building extends to nursing students, who represent the future of healthcare. In Saudi 

Arabia, nursing students undergo rigorous infection control workshops and practical training. A 

multi-institute study showed that these programs significantly improved students' knowledge, 

attitudes, and practices related to infection prevention, ensuring they are well-prepared for clinical 

challenges (Albarmawi et al., 2024). Simulation-based training is another effective method 

implemented in Saudi Arabia. By recreating real-world scenarios, nurses can practice responding 

to complex situations such as managing respiratory infections during Hajj. These simulations 

improve critical thinking and preparedness, as shown in studies emphasizing their impact on 

nurses' performance (Ghabrah et al., 2007). 

Workshops focusing on emerging threats, such as Middle East Respiratory Syndrome Coronavirus 

(MERS-CoV), have been pivotal. Nurses trained in MERS-CoV management demonstrated 

greater confidence and competence in applying infection control measures, which is critical during 

Hajj, where large gatherings heighten the risk of outbreaks (Rabaan et al., 2017). Saudi Arabia's 

infection control programs also prioritize psychological safety and supportive environments for 

nurses. Training sessions often include stress management techniques and psychological support 

to help nurses handle the pressures of working during mass gatherings, improving both mental 

health and job performance (Colet et al., 2018). To ensure sustained improvements, Saudi Arabia 

has institutionalized infection control policies that mandate periodic refresher courses. These 

initiatives have been successful in keeping healthcare workers updated on best practices, as seen 

in studies where trained nurses showed significantly higher compliance with infection control 

measures (Alojaimy et al., 2021). 

 

Conclusion 

 This review underscores the pivotal role of nurses in safeguarding the health of millions 

pilgrimages during Hajj and Umrah. However, the persistent gaps in knowledge, resource 

availability, and adherence to standardized practices highlight the need for innovative strategies to 

enhance healthcare delivery during these events. To address these challenges, it is recommended 

that Saudi Arabia invest in the integration of advanced digital health technologies, such as AI-
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driven surveillance and predictive analytics, to enable real-time monitoring and response to 

emerging health threats. Additionally, fostering an interdisciplinary approach by incorporating 

cultural competency and behavioral science into nursing education will empower healthcare 

professionals to engage more effectively with diverse populations, ensuring both compliance and 

trust. 
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