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 The global increase in the number of mass gatherings and crowded events has brought 

with it new emergencies and unintended consequences for public administrators and first 

responders. Crowd managers attempt to overcome these challenges by enhancing operations, 

alleviating financial losses, keeping event organizers safe from liability and, most importantly, 

keeping the attendees safe. Effective communication among and between officials and guests has 

been identified as a key element in this process. However, there is a lack of risk communication 

studies, especially about heterogeneous crowds that congregate at religious events.  

 With this gap in mind, this research aims to investigate the use of major communication 

channels available and/or preferred by Muslim pilgrims in Makkah, Saudi Arabia during Hajj to 

gauge their effectiveness in communicating risk information. This annual religious pilgrimage 

was chosen because it attracts over 2 million pilgrims from more than 140 countries, most of 

whom speak different languages and belong to different cultures but perform the same rituals at 

the same time.  

 This dissertation seeks to answer three broad research questions: “what are the most 

popular communication channels used by pilgrims,” “what are the weaknesses of the current 

communication strategies,” and “what can be done to improve risk communication among 

pilgrims, and between pilgrims and authorities to enhance crowd control and crowd 

management strategies.” The protective action decision model (PADM) is used as the theoretical 

framework to understand the influence of six factors (environmental cues, social cues, 

information sources, channel access and preferences, warning messages, and receiver 



characteristics) on risk communication. 

 In collaboration with the Transportation and Crowd Management Center of Research 

Excellence (TCMCORE) of Saudi Arabia, a convenience sampling strategy was employed to 

interview 348 pilgrims in the Prophet’s Mosque area, during the Hajj of 2013. The surveys were 

conducted in Arabic and English and included pilgrims from different backgrounds and 

countries. Data analysis included an evaluation of the correlation between the use of risk 

communication channels and receiver characteristics, message content, and information sources.  

 Findings highlight low percentages in the overall use of communication channels. It also 

demonstrated an over-dependence on channels that foster the passive top-down communication 

strategy (such as TV stations, messages at mosques, billboard, text messages, and pamphlets), 

while marginalizing channels that foster the horizontal and bottom-up strategies (such as 

bilingual staff outreach and social media). The findings also show the differences in risk 

communication channels used by pilgrims from different socio-demographic groups. 

 The study concludes that adopting bottom-up and horizontal strategies is key to effective 

risk communication. Additionally, crowd managers must recognize the importance of social 

media and use this medium more proactively. They can also work towards increasing the overall 

effectiveness of risk communication channels by addressing the impact of information sources, 

channel access, and receiver characteristics to better suit the needs of pilgrims. Finally, the study 

states the limitations and future research directions. 



Copyright 2015 

by 

Hassan Taibah 

ii 



ACKNOWLEDGEMENTS 

First of all, I would like to express my deepest gratitude to my dissertation committee 

chair, Dr. Sudha Arlikatti. Without her expertise, knowledge, assistance, guidance, and patience, 

it would not have been possible to write this study. I am so fortunate to have her as my major 

advisor during these years that I have worked on my dissertation. 

Further, I would like to show my appreciation to my dissertation committee members, 

Drs. Simon Andrew and David McEntire, whose works have contributed to my view of 

emergency management and strengthened my understanding of research and scholarship. I would 

like to thank them for the countless hours that they have spent in reading this study and 

providing their guidance. Their encouragement has helped me proceed with completing my 

dissertation. Further, I would like to thank my friends at UNT’s Department of Public 

Administration, especially Saleh Alhumaid, Kraiwuth Jaikampan (Oil), Carlos Samuel, and 

Marina Saitgalina who were with me during my PhD journey and generously shared their 

experiences, knowledge and ideas to help me complete this dissertation in a timely manner. 

I wish to also express my gratitude and appreciation to the Transportation and Crowd 

Management Center of Research Excellence (TCMCORE) that provided a data collection grant 

during the Hajj of 2013, the Saudi Arabian Cultural Mission to the United States (SACM) that 

provided me with the expenses to attend the Hajj pilgrimage, and the Ministry of Higher 

Education for accepting me into the King Abdullah Foreign Scholarship Program. 

Last but not the least, I would like to thank my beloved parents for their love and support 

throughout my life, my lovely wife for her patience, support and company the long hours of 

dissertation writing, and my siblings for their genuine help and encouragement. Indeed, my 

family is my true source of inspiration. 

iii 



TABLE OF CONTENTS 

Page 

ACKNOWLEDGEMENTS ........................................................................................................... iii 

LIST OF TABLES AND INDICES ............................................................................................. vii 

LIST OF FIGURES ..................................................................................................................... viii 

CHAPTER 1 INTRODUCTION .....................................................................................................1 

1.1  Background and Rationale .......................................................................................1 

1.2  Major Pilgrim Events ...............................................................................................3 

1.3  Problem Statement ...................................................................................................5 

1.4  Contribution to Theory and Practice ........................................................................6 

1.5  Organization of this Dissertation .............................................................................7 

CHAPTER 2 HAJJ: PILGRIMAGE TO MAKKAH ......................................................................8 

2.1  The Context ..............................................................................................................8 

2.2  Hajj Rituals ............................................................................................................10 

2.3  Hajj Challenges ......................................................................................................11 

2.4  Management Responses .........................................................................................13 

2.5 Summary ................................................................................................................14 

CHAPTER 3 LITERATURE REVIEW AND THEORETICAL FRAMEWORK .......................15 

3.1  Crowd Control and Management Strategies ..........................................................15 

3.1.1  Bureaucratic, Command and Control Model - Containment Strategy .......15 

3.1.2  Collaborative, Bottom-up Model – Communication Strategy ...................17 

3.2  Risk Communication .............................................................................................18 

3.3  Protective Action Decision Model (PADM) .........................................................21 

iv 



3.3.1  Source Characteristics ................................................................................24 

3.3.2  Channel Characteristics .............................................................................30 

3.3.3  Receiver Characteristics.............................................................................31 

3.4  Research Hypotheses .............................................................................................40 

3.5  Summary ................................................................................................................41 

CHAPTER 4 RESEARCH METHODS ........................................................................................42 

4.1  Data Collection ......................................................................................................42 

4.2  Sampling Technique ..............................................................................................43 

4.3  Survey Instrument ..................................................................................................46 

4.3.1  Use of Risk Communication Channels ......................................................46 

4.3.2  Source Characteristics ................................................................................46 

4.3.3  Channel Characteristics .............................................................................47 

4.3.4  Receiver Characteristics.............................................................................48 

4.4  Operationalization ..................................................................................................49 

4.5  Analysis..................................................................................................................50 

4.6  Summary ................................................................................................................51 

CHAPTER 5 FINDINGS AND DISCUSSION ............................................................................52 

5.1  Use of Risk Communication Channels ..................................................................52 

5.2  The Impact of Source Characteristics on the Use of Risk Communication 
Channels .................................................................................................................55 

5.2.1  Environmental Cues ...................................................................................55 

5.2.2  Social Cues.................................................................................................57 

5.2.3  Major Information Sources ........................................................................59 

5.3  The Impact of Channel Characteristics on the Use of Risk Communication 
Channels .................................................................................................................61 

v 



5.3.1  Channel Access and Preferences ...............................................................61 

5.3.2  Warning Messages .....................................................................................63 

5.4  The Impact of Receiver Characteristics on the Use of Risk 
Communication Channels ......................................................................................68 

5.4.1  The Relationship between the Use of Each Channel and Receiver 
Characteristics ............................................................................................68 

5.4.2  The Relationship between the Level of Using All Channels and Receiver 
Characteristics ............................................................................................72 

5.5  Summary ................................................................................................................73 

CHAPTER 6 CONCLUSION........................................................................................................74 

6.1  Implications............................................................................................................74 

6.1.1  Adopt Bottom-Up and Horizontal Strategies of Communication..............74 

6.1.2  Recognize the Importance of Social Media in Risk Communication ........75 

6.1.3  Increase the Overall Level of Using Risk Channels Among Pilgrims 
by Addressing the Impact of PADM Factors on the Communication  
Structure .....................................................................................................79 

6.2  Study Limitations ...................................................................................................83 

6.3  Dissertation Summary ............................................................................................85 

6.4  Future Research Direction .....................................................................................86 

APPENDICES ...............................................................................................................................89 

REFERENCES ............................................................................................................................118 

vi 



LIST OF TABLES AND INDICES 

Page 

Table 2.1 Hajj rituals and dates as formalized by the Prophet Muhammad 
(peace be upon him) ...............................................................................................11 

Table 3.1 The number and percentage of Muslims in different regions of the world ...........34 

Table 3.2 GDP and income level of 7 countries with the highest number of Muslims 
worldwide ..............................................................................................................39 

Table 4.1 The frequencies and percentages of major demographic characteristics of the 
respondents ............................................................................................................45 

Table 4.2 Operationalization of the dependent and independent variables ...........................50 

Table 6.1 The difference between the most effective and the most used risk 
communication channels ........................................................................................82 

Index 5.1 Calculating social class indirectly from pilgrims’ assets and accommodation 
in Makkah and Mina ..............................................................................................70 

vii 



LIST OF FIGURES 

Page 

Figure 3.1.  Protective action decision model (PADM) by Lindell and Perry (2004, 2011) ....22 

Figure 3.2.  Risk communication structure in Hajj that shows the process of exchanging 
warning messages from information sources to receivers .....................................25 

Figure 3.3.  Pilgrims assigned distinct colored capes/scarves (red) to differentiate region of 
origin ......................................................................................................................33 

Figure 5.1.  Percentages among pilgrims in using various risk communication channels ........53 

Figure 5.2.  The frequencies of the extent to use all communication channels among 
pilgrims ..................................................................................................................54 

Figure 5.3.  The percentages of choosing each channel at the first, second, and third most 
effective communication tool ................................................................................64 

Figure 5.4.  The percentages of the reasons pilgrims thought that risk channels were 
effective..................................................................................................................65 

Figure 6.1.  Concept diagram demonstrating the use of social media through community 
response grids (CRGs) to enhance risk communication in Hajj ............................79 

viii 



 1 

CHAPTER 1 

INTRODUCTION 

1.1 Background and Rationale 

The growing occurrence of mass gatherings and crowded events worldwide has brought 

with it new emergencies and unintended consequences for public administrators, emergency 

personnel and facility managers. Thousands have perished in different parts of the world due to 

overcrowding and mismanagement of events where large crowds gather (Yamin and Ades, 

2009).  For example, a stampede at a Hindu festival in India in October 2014 killed 32 and 

injured another 15 (Aljazeera, 2014), and another stampede on the Ivory Coast during the 

celebrations for New Year’s Eve celebration in 2013 killed 61, and injured more than 200 (Fox 

News, 2013).  

The word “crowd” generally refers to a temporary aggregation of people in a certain 

place for a common cause with or without a previous gathering plan (Fruin, 1993). Crowd 

management refers to organizing and providing services to the crowd, and includes planning, 

training, and information gathering. It also involves the assessment of infrastructure and service 

providers’ capabilities of a crowded event (Khozium, Abuarafah, and AbdRabou, 2012; Fruin, 

1993). Crowd control on the other hand refers to the procedures of controlling situations where 

the crowd confronts an emergency, such as fire or stampede. Its operations include generating 

models and decision-making procedures that are required for successful response (Abbott and 

Geddie, 2001; McPhail, 1991). 

Crowd management research started in the early 1890s, with researchers focusing on the 

psychological decision making processes in how crowds form. By the 1970s, the research 
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developed to include quantitative methods that used experimentation with certain types of roads 

and buildings (creating movement constraints) to measure the effectiveness of crowd 

management plans and techniques. Crowd movement and management was often measured 

using video recording during that period. The 1990s saw researchers and practitioners using 

advanced technologies to simulate pedestrian flows in navigating routes (Johansson et al., 2012). 

 More recently, scholars have been using advanced modern technologies to map crowd 

clusters, using geographic information and global positioning systems. For example, Bengtsson 

et al. (2011) used subscriber identity module (SIM) cards from the largest cellphone company in 

Haiti following the 2010 earthquake to map the subsequent cholera outbreak and to locate 

disaster victims. This SIM geographic positioning system searched the location of cellphone 

towers when victims start calling. 

 Yet another technological innovation is the use of radio frequency identification (RFID) 

chips in “smart cards” that can be scanned for identifying information. Yamin and Ades (2009) 

proposed using RFID technology in lightweight wristbands that pilgrims could wear, to provide 

necessary medical history of pilgrims congregating in large numbers. Yamin and Ades (2009, 

p.440) stated that “an absolutely essential aspect of any crowd management is to collect, analyze 

and organize data about the entities, including the finger, palm and retina, of the participants into 

a database using a distributive database management system (DBMS) capable of efficient 

searching through a large amount of data.” Mohandes (2010) advanced that RFID would provide 

officials with critical information, such as personal details (e.g. name, address, nationality, etc.), 

contact information, and as an E-purse (RFID tags can work as a credit card for its holder). 

 Certainly, using modern technologies can reduce overcrowding. However, such a 

structured technology that focused on top down approach is limited in that it only helps crowd 
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managers acquire static information without allowing for open means of communication to and 

between crowd members and officials. Moreover, there is also a lack of risk communication 

studies, especially where heterogeneous crowds congregate at religious events. To meet these 

two gaps, this research aims to investigate risk communication channels to enhance crowd 

control and crowd management strategies at large pilgrimage sites.  

 

1.2 Major Pilgrim Events 

 The pilgrimage phenomenon exists in the world’s main religions including Judaism, 

Christianity, Islam, Hinduism, and Buddhism (Collins-Kreiner and Kliot, 2000). However, a 

review of several pilgrimage events in different parts of the world, highlighted that the Kumbh 

Mela, and Badrinath Yatra in India and Hajj in Saudi Arabia are the most crowded pilgrimages 

with over a million or more people in attendance at one time during the holy month, as 

prescribed by the Hindu and Islamic calendars respectively. 

 The Kumbh Mela is a religious journey that occurs four times, every 12 years with the 

site of the observance rotating between four pilgrimage places on four sacred rivers: at Haridwar 

on the Ganges River, at Ujjain on the Shipra, at Nasik on the Godavari, and at Allahabad at the 

confluence of the Ganges, Jamuna, and the Sarasvati (Encyclopedia Britannica, n.d.). It is 

considered the largest gathering of people in the world (Yamin and Ades, 2009), with around 70 

million participants (Ardh Kumbh, n.d.). The second major pilgrimage is the Badrinath Yatra, 

which occurs annually where Hindu pilgrims climb the Himalayan range to reach the sacred sites 

at its foothills (Yamin and Ades, 2009; Ardh Kumbh, n.d.). 

 These two Indian pilgrimage events include many rituals that demand crowds move 

simultaneously, exacerbating crowd management concerns. For instance, a stampede in 1954 in 
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Allahabad resulted in over 800 deaths and 100 injuries. Another stampede in 2005 in 

Maharashtra killed 265 Hindu pilgrims (Bukisa, 2009), and more recently the flash floods and 

landslides in 2013 in the religious town of Uttarkashi in northern India which led to the deaths of 

over 5,700 persons (mostly pilgrims) (CBS NEWS, 2013). The biggest challenge the Kumbh and 

Badrinath Yatra organizers face is not having any means of tracking visitors because most of 

them come from within India converging from different states, using different modes of 

transportation. This limits information exchange between pilgrims and events’ organizers. Yamin 

and Ades (2009, p.2) stated that “there are no arrangements for collecting data of the pilgrims” in 

both Kumbh and Badrinath Yatra. The lack of entry and exit points or one temple truly makes it 

problematic. 

 The Hajj, which is an annual pilgrimage to the Holy City of Makkah, Saudi Arabia is 

considered as “one of the most complex systems to manage, with up to four million pilgrims, 

doing the same worship ceremonies at the same time” (Naser et al., 2010, p.134) within a month. 

The large number of pilgrims usually exceeds the prescribed capacity limits of the religious 

venues including the Grand Mosque, Arafat, Mina, and Muzdalifah (Ministry of Hajj, n.d.). This 

increases the likelihood of traffic jams as pilgrims’ walk from one venue to another leading to 

injuries and deaths (Naser et al., 2010). Reports suggest that around 1,094 pilgrims have died 

between 1994-2006 due to the failure in managing these large crowds in Makkah (Yamin, 2008; 

Halabi, 2006). An estimated 251 deaths and 224 injuries were recorded in 2004 due to 

overcrowding on al-Jamarat Bridge in Mina. Another stampede in 2006 on the same bridge 

killed 346 pilgrims and injured another 289. The main threats that usually result in deaths and 

injuries during the Hajj are heat stroke and exhaustion, overcrowding, infectious diseases, and 

floods (World Factbook, n.d.; Alamri, 2010; Mohandes, 2010; Binsalleeh et al., 2009). 
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 Using the Hajj pilgrimage as a case study, this research aims to investigate the modes of 

communication available and/or preferred by pilgrims in Makkah, Saudi Arabia. It explores new 

ways of communicating with the pilgrims that allows for a combination of a top-down, bottom-

up and lateral flow of information that is dynamic and can meets the needs of heterogeneous 

crowds and crowd managers.  

 

1.3 Problem Statement 

 The proposed research aims to answer three broad research questions:  

1. What are the most popular communication channels used by pilgrims?  

2. What are the weaknesses of the current communication strategies?  

3. What can be done to improve risk communication among pilgrims, and between 

pilgrims and authorities to enhance crowd control and crowd management strategies? 

 This study uses the Hajj pilgrimage as a case study because of the diverse crowds that 

gather.  Unlike the Kumbh Mela and Badrinath Yatra in India, Hajj pilgrims come from over 140 

countries, most of them speaking different languages and belonging to different cultures. 

Furthermore, the Ministry of Hajj acquires detailed information and counts of foreign pilgrims 

when issuing them a Hajj visa (Ghamri, 2011; Yamin and Ades, 2009). The availability of 

information on the diversity of pilgrims is streamlined and allows researchers to study this 

heterogeneous crowd for risk communication channels preferences. 

 The protective action decision model (PADM) proposed by Lindell and Perry (2004, 

2011) is used as a framework as it allows an investigation of how receiver characteristics 

including language, culture, gender, religious denomination, age, and social class, might 

influence pilgrims understanding of warning messages and to gauge the effects of source 
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characteristics and message content on information channel preferences. 

 The answers will lead to improving risk communication and sustaining coordination at 

large pilgrim events. By knowing the most popular risk commutation channels, warning 

messages can be tailored to different groups in the population. This is important because the 

availability of exchanging these messages and making sure that the message content is received 

and understood correctly by the target group will ensure better protective action decision-

making, and keep crowds safer through better crowd control and management. The results will 

benefit crowd managers in general, and specifically public and private pilgrimage organizations, 

pilgrims, related authorities, and international governments of foreign pilgrims in enhancing risk 

communication strategies for ensuring that pilgrims not only receive information but can also 

share it to close the information asymmetry. 

 

1.4 Contribution to Theory and Practice 

 This dissertation explores communication preferences at a religious venue to find 

effective ways to communicate to heterogeneous crowds and raise crowd members’ awareness 

towards possible risks that they can mitigate by taking protective actions. This method presents a 

collaborative strategy to sharing and communicating information. The results will emphasize the 

need for and importance of allowing pilgrims to give feedback, evaluate public services, or seek 

and verify risk information. This will lead to a 2-way communication style that makes risk 

information easily reachable and understandable to both managers and crowd members. 

 Further, by finding the most used risk communication channels among people with 

different socio-demographic characteristics, crowd managers can tailor their risk messages by 

their crowd members’ characteristics, including gender, religious denomination, age, social class, 
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education, and language. This will lead to improving risk communication and sustaining 

coordination at large crowded events 

 

1.5 Organization of this Dissertation 

 Chapter 2 presents a background of Hajj, its rituals, challenges, and current crowd 

management strategies. Chapter 3 introduces risk communication literature, the PADM 

framework and research hypotheses. Chapter 4 on methods describes the data collection 

protocols, challenges, and the analyses. Chapter 5 includes key findings and discussions. Finally, 

chapter 6 concludes with implications of this research on the global community as well as 

presents the study limitations and future research considerations for enhancing risk 

communication at religious venues. 
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CHAPTER 2 

HAJJ: PILGRIMAGE TO MAKKAH 

 

 This chapter introduces the case study of the Hajj pilgrimage as a religious crowded 

event. It starts by giving a brief history of the holy city of Makkah and its major attraction to all 

Muslims. Next, the chapter provides the details of the Hajj journey and timeline. Finally, the 

chapter concludes by stating the challenges and how Hajj managers approached to solve them. 

   

2.1 The Context 

 The holy city of Makkah was incorporated into the Kingdom of Saudi Arabia in 1924 by 

King Abdulaziz al-Saud. He united most of the Arabian Peninsula under an absolute monarchical 

state that is based on Islamic principles. His son, King Abdullah, is the Chief of State and Prime 

Minister since 2005. Currently, there are over 27 million residents in the Kingdom, including 

five million foreigners. Most of the Saudis follow the Sunni branch of Islam, while some 

minority follow the Shia branch (BBC News, 2013a; World Factbook, n.d.). 

 The country has an area of 2,149,690 square kilometers (830,000 square miles, 

approximately about one-fifth the size of the United States), most of which is unpopulated, sand, 

and desert. This causes extreme hot, dry, and dusty weather (World FactBook, n.d.), with few 

cloudbursts or thunderstorms during the year (Weather Online, n.d.). As a result, Saudi residents 

confront harsh weather conditions and are vulnerable to sand storms, floods, and extremely high 

temperatures (World FactBook, n.d.; Alamri, 2010). 
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Figure 2.1. The Grand Mosque in Makkah where 2 million pilgrims congregate during the 
month of Dhul-Hijjah. 
 

 In spite of the harsh climate, about 1.5 billion Muslims consider coming to the Kingdom 

to perform Hajj. They feel obligated to embark on this pilgrimage at least once in their lifetime if 

they have the necessary means and are physically able to undertake this pilgrim (Memish, 2002). 

In 2012, 3.1 million pilgrims performed Hajj, with about 1.4 million pilgrims coming to Makkah 

from within the Saudi Kingdom and about 1.75 million pilgrims coming from outside (Royal 

Embassy of Saudi Arabia, 2012) (Figure 2.1). The rapid change in the population size of a city 

that has 1,700,000 residents (Holy Makkah Municipality, n.d.) raises challenges of providing 

sufficient safe food, water, and sanitary facilities (Gatrad and Sheikh, 2005) and crowd safety. 

The number of pilgrims permitted was temporary reduced to 2 million in 2013 and 2014 because 

of a massive expansion in Makkah’s Grand Mosque (Arab News, 2013; CNN, 2014), but it is 
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expected to be opened-up again in 2016 (Khabar Southeast Asia, 2013). 

 

2.2 Hajj Rituals 

 Although the Prophet Muhammad (peace be upon him) taught Hajj rituals to his 

followers about 1400 years ago, it is recognized that the pilgrimage started long before Islam was 

a formalized religion. Muslims believe that the ritual of going on a pilgrimage to Makkah started 

in the days of the Prophet Abraham, 2000 BC, when he brought his wife, Hajer, and his child, 

Ishmael to Arabia (Schneider et al., 2011; Jacinto, 2015). These rituals are critical to Muslims 

because Hajj is considered as the fifth pillar of Islam representing the harmony and unity and 

demonstrating a pilgrim’s submission to God (Memish, 2002; Shafi et al., 2008). 

 To prepare for Hajj, pilgrims must bathe and wear a two-piece white garment with no 

pockets called Ihram (one for the lower body and the other for the upper body). After that, 

pilgrims say a verbal declaration of intending to perform the pilgrimage. It marks the beginning 

of their religious journey. Then, they perform the Tawaf, which is circumambulating the sacred 

house inside the Grand Mosque, called Kaaba, seven times. Their next step is going to Mina on 

the 8th of Dhul-Hijjah. Some pilgrims choose to stay in Makkah on that day because this step is 

optional. At the dawn of the next day, pilgrims travel to Arafat and devote their time to prayer. 

Next, they proceed at the sunset to Muzdalifah and stay there overnight. In Muzdalifah, pilgrims 

collect 70 pebbles to be cast in Mina at the end of their journey. Next, they have to leave again 

for Mina at the dawn of the 10th of the Hijri month (i.e, Islamic lunar calendar that consists of 

354 days per year, which is about 12 days shorter than the western solar calendar) (Feinberg and 

Alwan, 2008). Hours after arriving to Mina, pilgrims visit Makkah to perform the Tawaf around 

Kaaba and the Sa’y (i.e., a travel back and forth seven times between al-Safa and al-Marwah 
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Mountains inside the Grand Mosque). Later, pilgrims return to Mina and stay for 2 to 3 days. 

During this time, pilgrims use the 70 pebbles that they collected in Muzdalifah to stone a symbol 

of the devil (Satan) and sacrifice an animal to feed themselves and donate the rest to the poor. 

Finally, all the pilgrims return to Makkah and perform the Farewell Tawaf, which marks the end 

of their pilgrimage (Ministry of Hajj, n.d.). 

Table 2.1 

Hajj rituals and dates as formalized by the Prophet Muhammad (peace be upon him). 

*  Hijri date No of days Activities 

  12/8 or before Varies a. Bathe and wear a 2 piece white garment. 
b. Verbal declaration of intending to perform Hajj. 
c. Perform the Tawaf. 

  12/8 1 day a. Travel to Mina (optional). 

  12/9 1 day a. Travel at dawn to Arafat. 
b. Travel to Muzdalifah after sunset and collect 70 

pebbles (optional). 

  12/10 1 day a. Travel at the dawn to Mina. 
b. Visit Makkah to perform the Tawaf and the Sa’y. 
c. Return to Mina. 

  12/11 to 12/13 2 to 3 days a. Sleep in Mina for 2 to 3 nights (Dhul-Hijjah 13 is 
optional). 

b. Stone the symbol of Satan. 
c. Sacrifice an animal. 
d. Return to Makkah (last day). 
e. Perform the Farewell Tawaf. 

∗ Hijri calendar: Islamic lunar calendar, which is comprised of 12 months, with 354 days per 
year (Feinberg and Alwan, 2008). 

 

2.3 Hajj Challenges 

 Many studies have highlighted the myriad challenges faced by authorities in serving 

pilgrims during Hajj. For instance, Yamin (2008) noted that over-dependence on using the paper 

format and manual exchange of pilgrims’ documents among various Hajj organizations creates a 



 

 12 

major challenge for pilgrims at airports and ports of entry into the country. Due to this system, 

pilgrims experience long-waiting times at the airport (usually the Hajj terminal) for immigration 

and other mandatory background checks. 

 Binsalleeh et al. (2009) identified major factors that impede the management of Hajj 

crowds as cultural and language barriers, unfamiliarity with pilgrimage venues, and not having 

the medical records for pilgrim patients. It is difficult to communicate with lost and sick pilgrims 

who belong to different cultures and speak different languages. Moreover, not having access to 

pilgrims’ medical records makes treating them a challenge. It may even cause death in some 

cases due to inappropriate treatment or mismanagement of data. 

 Ahmed et al. (2006) advanced that the congestion of pilgrims in the religious areas 

magnifies health issues; especially risks from emerging that could become epidemic infectious 

diseases. The authors stated that “this mass migration entails some of the world’s most important 

public-health and infection- control problems. Although distances are small, the congestion of 

the Hajj poses high physical, environmental, and health-care demands” (p.1008). This forces 

Hajj authorities to constantly refine their health procedures. 

 Naser et al. (2010) advance that the high number of pilgrims usually exceeds the capacity 

limits of Hajj religious places. Further, a few pilgrims lose their identification papers (such as 

passport, residence permit, and national ID) and other valuable documents (such as money or 

credit card) during their long journey, which impedes their Hajj procedures or causes delays in 

returning to their home countries (Mohandes, 2010). 

 Khozium et al. (2012) stated that the challenges are likely to increase since the number of 

pilgrims is growing every year. For instance, the number of pilgrims was 2.5 million in 2009, 2.8 

million in 2010, 2.9 million in 2011 and 3.1 million in 2012 (Royal Embassy of Saudi Arabia, 
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2009, 2010, 2011, 2012). In 2013, the permitted number of pilgrims was decreased to 2 million 

pilgrims due to major construction in the Grand Mosque in Makkah (Arab News, 2013; CNN, 

2014). These limits are expected to be lifted in 2016 (Khabar Southeast Asia, 2013). 

 

2.4 Management Responses 

 Both practitioners and researchers have attempted to increase safety awareness and 

procedures during Hajj. For instance, the Ministry of Hajj requires detailed information when 

registering for a Hajj visa (Ghamri, 2011; Yamin and Ades, 2009, Haq and Jackson, 2009). This 

process has enabled Hajj authorities to keep the flow of foreign pilgrims in check, giving 

preference to first-time pilgrims, and limiting repeat visits (Majlis Ugama Islam Singapura, 

2013). Also, the Saudi interior ministry reconstructed and widened al-Jamarat Bridge to increase 

its capacity in order to mitigate against overcrowding and resulting stampedes (Schneider et al., 

2011; BBC News, 2006). 

 In addition, Binsalleeh et al. (2009) noted that service provider companies give pilgrims 

simple, white, non-technical bracelets in an effort to identify them. These bracelets only provide 

basic information, such as a pilgrim’s name, nationality and associated company. The authors 

advocated for the use of radio frequency identification (RFID) technology that can be scanned as 

a more advanced and efficient way to store and manage information, including health history in 

computer databases. It is a mode of communication that detects and identifies RFID tag carriers 

automatically (Auto-ID) at any distance (either close or long range) by using a lightweight 

handheld reader to scan RFID tags on wristbands. 

 Khozium et al. (2012) proposed the use of a decision support system that uses thermal 

cameras as sensors on the access roads between Arafat and Muzdalifah (two religious areas) to 
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help authorities monitor and manage Hajj pilgrims. An analysis module linked to those sensors 

can assess the flow and density of crowds in real-time. The importance of this system is that it 

warns the responsible authorities from high crowds, setting in motion better decision-making and 

crowd control mechanisms. 

 

2.5 Summary 

 Hajj managers have focused on major infrastructure obstacles and provided valuable 

solutions, including building stronger and wider bridges, roads, and public facilities. Information 

exchange between different public agencies has been improved by replacing the manual transfer 

of official papers to exchanging information by advanced computerized technologies and data 

management systems. 

 However, the current approach to organizing and managing Hajj pilgrims depends 

heavily on a bureaucratic top down strategy while ignoring the opportunity to reach out to and 

collaborate with pilgrims and allow them to be part of the communication process.   
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CHAPTER 3 

LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

 

 This chapter reviews two crowd control and crowd management strategies popularized 

thus far and elaborates on the need for improving risk communication for effective crowd 

management. This is followed by a discussion of risk communication literature. Specifically, the 

protective action decision model (PADM) as an appropriate theoretical framework to capture the 

preferences of pilgrims in receiving information via face-to-face, printed, and electronic channels 

is proposed. Finally, the research hypotheses for testing are stated. 

 

3.1 Crowd Control and Management Strategies 

 Crowd control and management strategies have gone through constant change to meet the 

changing needs of our times and achieve and maintain high standards of safety. This has led to 

the development of two major approaches, which are the traditional command and control 

(Borch, 2013, Le Bon, 2002; Tarde, 1968) and the collaborative approach (Kendra, Wachtendorf, 

and Quarantelli, 2003; McEntire, 2007; Harrald, 2006). 

 

3.1.1 Bureaucratic, Command and Control Model - Containment Strategy 

 The roots of the command and control model can be traced to the classical crowd theory 

that portends crowds behave irrationally when faced with danger (Borch, 2013, Le Bon, 2002; 

Tarde, 1968). It presupposes that when people experience life threatening events they will 

behave in a chaotic manner, with complete disregard to social order and an abandoning of day to 

day social life, social rules and duties, attachments and the norms and values of society (Johnson, 
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1988; Quarantelli, 1981). The irrationality assumption thus calls for a centralized and 

bureaucratic command and control structure to bring about social order. Organizations that adopt 

this structure depend on clear objectives, a formal structure that defines the processes of each 

component in the organization; a division of labor; and policies and standard operating 

procedures (SOPs) that guide the activities of each member in the organization (Schneider 1992). 

The model’s main assumption is that when faced with potential danger people will panic and the 

ensuing social chaos calls for organizations to intervene and control the situation (Quarantelli, 

1954, 1960). A major strength of this model is that it achieves and maintains a standardized and 

well-structured system through clear and written roles that specify the objectives of every 

division in an organization. This structure enables all responding partners to prepare for and 

provide a unified effort to emergent situations. 

 However, the model was originally based on dubious or exaggerated assumptions of 

social chaos and disbelief in civil society (Helsloot and Ruitenberg, 2004, p.102). Even though 

emergencies produce disruption and disorder, many studies have proven these assumptions to be 

unrealistic. Quarantelli (1954) noted that the classical crowd theorists focused far too heavily on 

theoretical concepts and missed vital information gleaned from direct observations of real events.  

 Evidence suggests that on the contrary, when individuals experience danger they do not 

panic and ignore all the elements of social order. Rather, people think rationally and use their 

previous knowledge of where the escape route is, or follow other individuals as they escape from 

a disaster site (Dynes, 1994). Also, the rigid structure of the bureaucratic model ignores 

emergent challenges that might not be considered in pre-disaster response plans, which may 

impede respondents’ procedures (Neal and Phillips, 1994). The excessive use of roles, limits 

respondents flexibility to modify their actions and be innovative since those roles generate 
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persistent control from agencies’ headquarters and increases red tape and eventually reduces 

respondents’ effectiveness (Brattberg, 2012). Therefore, planning and response needs to be 

viewed as a means of problem solving, rather than the rigid norms of the bureaucratic approach 

that may lead to conflict among different stakeholders (Schneider, 1992). 

 Crowd managers who are proponents of the command and control style of management 

inadvertently prefer a top-down bureaucratic communication strategy to reach their target 

populations. Since managers assume that crowds will behave irrationally, they give limited 

information on a need to know basis through the television, radio or publicly owned social media 

channels and seek to control crowd members’ actions. They fail to give room for crowd members 

to interact and participate in risk information seeking and sharing (Taibah and Arlikatti, 2015). 

 

3.1.2 Collaborative, Bottom-up Model – Communication Strategy 

 The bottom-up collaborative and horizontal approaches to crowd management promote 

coordination amongst peers and with their superiors, and enhance flexibility in adopting 

emergent changes. This connects ordinary individuals with public officials or connects 

employees with their managers and leaders, while promoting peer-to-peer communication. 

Where emergent norms hinder the prepared plan’s goals and tasks, flexibility and improvisation 

can fill the gaps by creating new structures and rules (Kendra and Wachtendorf, 2003). 

 Thus, the strengths of this style of crowd management includes its ability to reorganize 

and redistribute roles and powers to effectively adapt to emergent norms. Managers who are 

proponents of collaborating with their constituents do not hesitate to interact with crowd 

members. They recognize the utility of nonstructural factors such as improvisation, adaptation, 

and creative solutions in enhancing coordination, collaboration and communication among key 
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stakeholders (Harrald, 2006). Bottom-up and horizontal approaches are critical because they 

enable ordinary individuals to both generate and consume information, and empower those 

individuals through public involvement and participation (Shafritz, Ott, and Jang, 2011; Wu et 

al., 2008). The flexibility is generated through fostering conversations and networking and 

sharing of information about plans and procedures between stakeholders in disasters. This is 

critical because it enables ordinary individuals to both receive and consume information, which 

would lead to improving the understanding of potential risk and the actions to take to prepare and 

respond to disasters. The system depends on a communication style that encourages two-way 

information flow between managers and crowd members, which allow input from each 

stakeholder in the event (Taibah and Arlikatti, 2015). 

 However, the weaknesses of the collaborative model include the lack of a clear definition 

of the implementation procedures. It is important for emergency managers to reach a consensus 

to strengthen the concept and bring theory to practice in order to shift from the traditional 

command and control model to one of collaboration (Thomson et al., 2009). Also, the literature 

needs more experimentally investigated studies on how flexibility can be introduced or blended 

into a traditionally rigid emergency management system.  Collaborative theories could be 

strengthened if more real events are studied in the future. 

 

3.2 Risk Communication 

 Hazard researchers have long emphasized that risk communication and warnings that are 

simple to understand are important for ensuring that people heed the warnings and take 

protective actions to protect their family and themselves (Aguirre, 1988; Arlikatti et al., 2010; 

Benavides and Arlikatti, 2010; Arlikatti, Taibah, and Andrew, 2014).  
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 Numerous disaster scholars have proposed diverse concepts and theories to demonstrate 

how humans communicate risk and take protective actions. In this context, risk communication 

refers to a nonstructural or nonphysical solution for risk reduction by providing risk related-

information to raise public awareness (Okada and Matsuda, 2005; Prevention Web, 2009). 

Lundgren and McMakin (2004) identified risk communication as a process of interaction and 

information exchange between stakeholders (i.e., individuals, groups and institutions) to avoid 

potential harm to the environment or human health. Covello et al. (2001) added that 

communication process has multiple purposes, such as demonstrating risk, public opinion and 

concerns of hazard victims. 

 Risk communication literature addresses the impediments of transmitting and exchanging 

information about the nature, magnitude, significance, control, and management of risks. 

Further, the literature articulates the features and problems of various risk communication 

channels, such as press releases, public meetings, hot lines, web sites, small group discussions, 

information exchanges, public exhibits and availability sessions, public service announcements, 

and other print and electronic materials (Covello et al., 2001). 

 Fessenden-Raden et al. (1987) studied the communication of risk in more than a dozen 

non-metropolitan communities that were exposed to hazardous chemicals in the ground water; 

most of them are in New York and Maine. The authors reviewed decisions, actions, and reactions 

of government agencies and local residents and focused on previous events at the location. They 

conducted in-depth interviews with the local, state, and federal organizations, and also attended 

public hearings and meetings and had informal discussions with residents. Their findings 

highlighted the complexities of risk communication, which involves three actors namely the 

messenger, the message, and the receiver. It also revealed that risk communication analysis and 
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practice paid no attention to the role of the receiver even though it was of paramount importance. 

They concluded that as perceptions of risk are affected by receiver characteristics, risk 

communication should be more receiver focused to achieve success. 

 According to Wickler et al. (2011), the key factor in the management of large-scale 

crowded events is effective communication amongst all stakeholders, including communication 

between officials and guests. Effective risk communication relies not only on sending and 

receiving messages, but also in allowing recipients to verify and understand the message content, 

exchanging updated real time information, and adopting suitable protective actions (Arlikatti, 

Lindell, and Prater, 2007; Lindell, Arlikatti, and Prater, 2009). Abbott and Geddie (2001) 

illustrated that information sharing was also a significant element from an emergency manager’s 

perspective when security and medical concerns were paramount. Information that was clear, 

concise, unambiguous, well written, and readily recognizable had the most effect in improving 

crowd management. They suggested that it is important to warn, interact, inform and direct the 

public about potential risks and find innovative ways of delivering emergency messages.  

 Auf der Heide (2006) emphasized that the key to enhancing responsiveness was by 

initiating programs that fostered networking, connectivity and sharing of information between 

stakeholders in all phases of an emergency from mitigation-preparedness-response to recovery. 

Effective communication enables individuals to cooperate and contribute input in the process of 

the communication network. Andrew and Kendra (2012, p.523) added that “an abundance of 

relationships allows for exploration of opportunities and create the potential for wider efficiency 

gains.” 
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3.3 Protective Action Decision Model (PADM) 

 Lindell and Perry (2004, 2011) presented PADM as a comprehensive and a multistage 

theoretical risk communication and protective action model. The authors based their framework 

on previous research on individuals’ responses to social messages in disasters. Their main 

purpose was to characterize the decision-making process that individuals go through to decide 

what actions to take to protect themselves and their loved ones against dangerous situations. 

 PADM has three risk communication bases. Social influence is the first and main factor 

in the model. It refers to the impact of surrounding people on an individual’s response to risk 

information, such as neighbors moving away from an area. The second base is the behavioral 

decision theory, which describes the decision-making and problem-solving processes. The last 

base is the integration of social and cognitive processes to build the PADM model. 

 Lindell and Perry (2011) posited that both perception of risk information and the extent 

of protection responsibility determine individuals’ protective actions. The authors also brought 

into focus the level of creativity and innovation of disaster victims on their decisions when 

responding to an unexpected danger. This proves a strong relationship between intelligent 

protective actions and proper and updated risk information. 

 PADM has been used effectively in developing better risk communication programs, 

evacuation and modeling and adoption of long-term hazard modeling (Sellnow and Seeger, 

2013). Therefore, the present study uses the PADM as the basic theoretical framework to build 

on, to understand risk communication channel preferences during Hajj. The aim is to show what 

channels the pilgrims use and prefer depending on PADM’s six factors — environmental cues, 

social cues, information sources, channel access and preference, warning messages, and receiver 

characteristics. The model argues that these are key factors impacting individuals’ perceptions of 
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risk and their decision making process (see Figure 3.1). 

 

 

Figure 3.1. Protective action decision model (PADM) by Lindell and Perry (2004, 2011). 
 

 As shown in Figure 3.1, the indicators elicit three pre-decisional processes that lead to 

protective responses, namely, exposure of information, attention to risks, and comprehension of 

warnings and cues. The indicators alone cannot produce a protective action unless individuals 

receive risk information, became aware of potential threats, and accurately interpret the need for 

protective actions. These processes lead to perceptions of relevant stakeholders (such as Hajj 

authorities, medical professionals, the national establishments, news media, and pilgrims), 

perceptions of environmental threats (such as a disruption of expected activities during a journey 

that causes injuries or deaths), and perceptions of alternative protective actions (i.e., identifying 

risk, assessing risk, searching for alternative protective actions, assessing choices, and selecting 

and implementing one of the alternative choices). This could also lead to understanding where to 

shelter, congregate, or seek professional help (Lindell and Perry, 2011). 

 The outcome of the three perceptions is the protective action decision-making that 



 

 23 

encompasses the assessment of the three perceptions and the selection of a behavioral response, 

considering the situational facilitators and impediments. This response covers information 

search, protective response (problem focused coping), and emotion-focused coping. The 

situational impediments allude to an individual’s physical and social environment that hinder 

one’s ability to take protective actions, such as not obtaining a private vehicle or having a 

physical disability. Sorensen, Shumpert, and Vogt (2004, p.1) stated that “the protective action 

decision is . . . a resource-dependent decision. The availability of transportation and other 

resources, including shelters, factors heavily in the decision making process,” while “each 

institutional facility (e.g., hospitals, schools, day care centers, correctional facilities, assisted 

living facilities, and nursing homes) in the community should be considered individually to 

determine the specific measures that will provide maximum protection for its residents.” Finally, 

Figure 3.1 shows that the response can lead to a feedback loop (supplementary to warning 

messages or social/environmental cues) from risk information respondents to new risk 

information receivers. 

 The model shows that information seeking is initiated when disaster victims feel 

uncertain at any stage and need additional sources. It starts with risk identification, which 

answers the question “is there a risk that requires an individual’s awareness and attention” Then, 

risk assessment that responds to one’s feeling to take protective action. After that, protective 

action search is the result of sensing a real threat and a need for action. This, in turn, leads to at 

least one choice that requires protective action assessment, which incorporates the question 

“what is the best protection method” After choosing the proper alternative, the next step is 

protective action implementation that attempts to maintain safety by answering the question 

“does an individual need to execute the chosen protective action” The sixth stage is information 
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needs assessment that examines and evaluates available choices to check if a person needs more 

risk information. Next, communication action assessment takes place that attempts to find 

sources and ways of obtaining new information. The final stage is communication action 

implementation that responds to the question “does an individual need to find the information 

now” Once victims confirm their risk information, they progress in their protective action 

decision-making process (Lindell and Perry, 2011). 

 Although PADM was found to describe the whole process of receiving risk information 

and taking protective actions, this dissertation only focuses on the factors in the pre-decision 

phase. Additionally, these factors were reorganized under three constructs to investigate the 

effect of different pre-decision processes, which are source characteristics (encompasses 

environmental cues, social cues, and information sources), channel characteristics (includes 

PADM’s warning messages and channel access and preferences), and receiver characteristics 

(i.e., demographic features). Each of these is discussed further. 

 

3.3.1 Source Characteristics 

 Source characteristics are attributes attached to risk information that affect the receiver’s 

behavior to a potential emergency. It includes environmental cues, social cues, and information 

sources. First, environmental cues refer to the changes in sights, smells, or sounds that a person 

perceives based on his/her familiarity with the current location and previous knowledge and 

exposure to disasters. For example, a tourist who has visited a city in the past is assumed to know 

from prior experience how to avoid crowded roads and busy time periods in that city. Second, 

social cues are observations of community networks and social organizations. It focuses on how 

individuals’ behaviors are affected when they observe their peers’ taking action in response to 
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risk information (Lindell and Perry, 2011; Arlikatti, Lindell and Prater 2007; Lindell, Arlikatti 

and Prater, 2009).  

 

 

Figure 3.2. Risk communication structure in Hajj that shows the process of exchanging warning 
messages from information sources to receivers. 
∗ TCMCORE: Transportation and Crowd Management Center of Research Excellence. 
∗ CTHMIHR: The Custodian of the Two Holy Mosques Institute of the Hajj Research. 
∗ GDCD: General Directorate of Civil Defense. 
 

 Third, information sources are powerful individuals or entities that have the ability to 

trigger either trust or disbelief when they distribute risk information (Gladwin and Peacock, 

1997), such as local officials, government representatives, and religious leaders. In Hajj, these 

individuals or entities serve pilgrims directly or indirectly through their positions. Their roles 

vary from issuing policies and regulations to bringing services and information to the pilgrims. 
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They share the goal of guiding pilgrims in the holy city and provide information through face-to-

face interactions or written and electronic communication channels. This study focuses on six 

major sources of information in Hajj, which are the Ministry of Hajj, Tawafa establishments, 

pilgrimage missions, research centers, the Ministry of Culture and Information, and the General 

Directorate of Civil Defense (see Figure 3.2). 

 

3.3.1.1 Ministry of Hajj 

 The Ministry of Hajj is the second major source, as the responsible body for policies, 

regulations and standards related to the Hajj and Omrah (i.e., a religious pilgrimage to Makkah 

but smaller than Hajj and performed any time during the year). The Ministry works as a 

coordinator between different national and international entities that are concerned about the 

pilgrims. The ministry website explains its duties as “planning, implementation, supervision and 

control in order to make sure that the best levels of the services required for the pilgrims of 

Allah's Inviolable House, Umrah performers and visitors of the Mosque of the Prophet, peace be 

upon him, are provided, whether by the government authorities that are directly or indirectly 

concerned with the provision of such services, or by the local establishments that are concerned 

with looking after the guests of the Most Merciful, and monitoring the field services that are 

provided to them” (Ministry of Hajj, n.d.). 

 

3.3.1.2 National Tawafa Establishments 

 Another source of information in Hajj is the National Tawafa Establishments that are 

service providers who are constant by in touch with Hajj pilgrims. They were created and are 

supervised by the Ministry of Hajj (Ministry of Hajj, n.d.). Based on geographic location, 
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pilgrims are allocated to one of the following Tawafa establishments: (1) Arabian Countries; (2) 

South East Asia Pilgrims; (3) South Asian Pilgrims; (4) Pilgrims of Turkey and Muslims of 

America, Australia and Europe; (5) Pilgrims of the Non-Arab African Countries; and (6) 

Pilgrims from Iran (Ministry of Hajj, n.d.). Their services include providing transportation, 

housing, and other needs to perform the Hajj rituals in Makkah. Each establishment has 

numerous offices (Khan, 2011) to provide services, coordinate the work of qualified and long 

experienced workers, train workers to raise their efficiency in management, coordinate with 

other Hajj organizations (specially the Ministry of Hajj), to unify their efforts in serving pilgrims, 

and for implementing the Ministry of Hajj’s rules and regulations (National Tawafa 

Establishment for South Asian Pilgrims, n.d.). 

 

3.3.1.3 Pilgrimage Missions 

 Other than Saudi local organizations, many countries provide pilgrimage missions, which 

are groups that help their own country/region pilgrims in mitigating or reducing hardships during 

the religious journey (Ministry of Hajj, n.d.; Khan, 2011). Some of the Hajj missions meet with 

the Ministry of Hajj representatives to discuss matters related to their pilgrims’ affairs (Ministry 

of Hajj, n.d.). There are also nationally registered charity missions that promote health and safety 

awareness, such as the Association of British Hujjaj (Pilgrims). The objective of these voluntary 

associations is to ease the Hajj journey by finding new and more effective procedures, 

coordinating with Hajj authorities, educating and training pilgrims, and distributing written 

health and safety materials (Association of British Hujjaj (Pilgrims) U.K., n.d.). 
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3.3.1.4 Research Centers 

 The Saudi government established the Custodian of the Two Holy Mosques Institute for 

Hajj Research at Umm Al-Qura University in 1975. This institute is devoted to improving the 

Hajj experience and management, by funding new scientific and technological solutions to 

improving Hajj in administration, healthcare, humanitarian aid and public service. Its goals 

include creating an information bank for scientific studies, providing a referential historical 

source, and maintaining both the nature and the Islamic milieu at the holy shrines (Umm Al-Qura 

University, n.d.). 

 The Transportation and Crowd Management Center of Research Excellence 

(TCMCORE) at Umm Al-Qura University focuses on transportation infrastructure and crowd 

management services. The center aims to initiate a partnership with domestic and foreigner 

universities and centers in order to bring up-to-date solutions and technologies. Some of its 

research partners are King Abdullah University of Science and Technology, University of 

Toronto, Northwestern University, University of Southern California, Waterloo Public 

Transportation, Buckinghamshire New University, INTEL, and University of Tokyo. 

TCMCORE also sponsors transportation and crowd management studies (TCMCORE, n.d.; 

Umm Al-Qura University, n.d). 

 Findings from these research studies help create improved safety systems. Such 

scholarship is shared with the policy makers in the form of recommendations to enhance 

pilgrims’ safety and security. Hence these research centers are indirectly vital to helping the lay 

pilgrims. 
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3.3.1.5 Ministry of Culture and Information 

 The Ministry of Culture and Information is the main governmental body that regulates and 

controls the Saudi and foreign media in Saudi Arabia (Knowledge View, n.d.). First, Saudi 

media includes Saudi state-run media (such as Saudi TV Channel 1 & 2, and Al-Ekhbariya) or 

the privately owned media (such as Okaz newspaper, Al-Watan newspaper, and MBC group). 

This type of media is regulated and censored by the Saudi government (BBC News, 2015). 

Therefore, its filtered news about management and public services might be biased.  

 On the other hand, the foreign media provides an alternative source of news that is less 

biased towards the Saudi government (BBC News, 2015). Further, this type is easily accessible 

and popular among local citizens inside Saudi Arabia, especially the Qatar-based Al-Jazeera and 

UAE-based Dubai TV (Answers, n.d.). 

 However, there is no one media entity that focuses solely on pilgrims’ awareness about 

Hajj activities and risks. Also, most of Hajj information that airs on TV and radio channels 

comes from other actors, specially the Ministry of Hajj and Civil Defense. Therefore, this 

research will not include the media when studying the effect of major sources of information on 

the use of risk communication channels. 

 

3.3.1.6 General Directorate of Civil Defense (GDCD) 

 One of the main information sources during Hajj is the General Directorate of Civil 

Defense (GDCD) as it is the government body responsible for emergency cases in the kingdom. 

It is the main Saudi Arabian civilian defense body during both peace and times of unrest. GDCD 

is required to protect civilians and property (both public and private) from any emergency 

situations, including fire, natural disaster and wars. It incorporates many emergency management 
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departments, such as fire brigades in different cities including fire brigades in Makkah that were 

originally created to serve pilgrims (Alamri, 2010). 

 There are three levels in the GDCD structure. The first and the highest level is the Board 

of GDCD, which consists of the Minister of Interior as Chairman, Assistant Minister of Interior 

as Deputy-Chairman and other representatives of GDCD divisions and associated sectors, such 

as the fire and police departments and emergency medical services. The board is responsible for 

issuing policies, standards and regulations. The second level is the Executive Committee that 

consists of members appointed by the board to implement the GDCD policies and regulations. 

The last level is the GDCD Volunteers who are ordinary citizens that offer their help in case of 

an emergency. These volunteers undergo a recruitment process through the GDCD website and 

receive training after being accepted (Alamri, 2010). 

 

3.3.2 Channel Characteristics 

 Channel characteristics refers to channel access and its message content. First, channel 

access refers to the availability and reachability of different modes of communications (Lindell 

and Perry, 2004, 2011), including electronic media (TV, radio, phones and Internet), written 

media (pamphlets, billboards and newspapers), and face-to-face communication (messages at 

religious buildings, public events, health clinics, and bilingual staff outreach). It focuses on 

ways, locations, times, and days when pilgrims were using these channels (Arlikatti, Taibah, and 

Andrew, 2014). This characteristic highlights the importance of finding innovative ways of 

warning, interacting, informing, and directing the public about potential risks. 

 Second, message content notes the extent of understanding a risk message or its clarity. It 

includes how sufficient or accurate the information is and in what language(s) (Lindell and 
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Perry, 2004, 2011; Arlikatti, Taibah, and Andrew, 2014). This is an important channel 

characteristic because information that was clear, concise, unambiguous, and readily 

recognizable had the most effect in improving crowd management (Abbott and Geddie, 2001). 

 In sum, effective risk communication relies not only on sending and receiving messages, 

but also on the message content and accessibility. Recipients need to understand and verify 

warning messages and exchange updated real time information in order to adopt suitable 

protective actions. 

 

3.3.3 Receiver Characteristics 

 Receiver characteristics refer to demographic variables, such as region of residence, 

religion, gender, social class (income), and age. This is essential for inclusion in the Hajj context 

because to brings together heterogeneous crowds. 

 

3.3.3.1 Region of Residence  

 In a multi-national event like Hajj, there is no doubt that culture is a major factor 

influencing how people behave (Sower and Sower, 2004). Schein, (2004) explained that culture 

is the shared values and norms by a group of individuals who learned them from older members 

of the group. These assumptions are usually reflected through group members’ behaviors, 

attitudes, and values. Hofstede (1983) observed the effect of national cultures on individuals’ 

values from an organizational theory perspective and found that they are culturally bounded. The 

author characterized four dimensions to analyze cultural values, which are power distance 

(attraction to hierarchy), uncertainty avoidance (acceptance of ambiguity), individualism versus 

collectivism (the tendency to favor one's self-interest vs. community interest), and masculinity 
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versus femininity (preference of competitiveness, earnings, and achievements vs. cooperation, 

job security, and quality of life). 

 Several studies point to national culture as a factor that affects individuals and how they 

communicate and react to risk information (Kreuter and McClure, 2004; Kalichman and Coley, 

1995). For instance, Neil Payne at a Re Insurance and Post Magazine conference in London 

(2005) noted that Middle Eastern cultures have strong family relationships and “such family 

centered cultures tend to put the interests of the family first.” This cultural feature would 

certainly enhance sharing of information between family members if they were on the pilgrimage 

together, or seeking or sharing information with people in home countries. 

 Kreuter and McClure (2004) examined the effect of culture by using a 1993 national 

survey of 2522 African American household. This study was concerned about Black newspapers 

that were found to serve black communities in the states. The findings showed that Black 

communities trusted those newspapers more than any other regular newspapers because they feel 

that these Black newspapers are part of their local community. In sum, people look for 

information sources that are culturally relevant to them, such as leaders from their groups or 

from their nationality. 

 In addition, Kalichman and Coley (1995) explained that people who share some cultural 

characteristics are assumed to communicate better than others. The authors measured the effect 

of three different videos that have an identical message about HIV testing, but with different 

narrators. The sample was 100 random black women and the first narrator was an African-

American male, while the others were African-American females. When one of the female 

narrators delivered the same message, she stressed culturally relevant losses because of ignoring 

the HIV test. The results showed that female narrators significantly impacted women because 



 

 33 

they were from the same gender, but the narrator who personalized the risk by relating the loss of 

a relative affected them even more. This shows that culture as a factor that affects individuals’ 

choice of communication sources, thereof perception and protective action behavior. 

 

 

Figure 3.3. Pilgrims assigned distinct colored capes/scarves (red) to differentiate region of 
origin.  
 

 The Hajj quota for foreign pilgrims results in bringing people from all corners of the 

world (Table 3.1). Based on region, the Saudi Ministry of Hajj allocates those pilgrims to one of 

the 6 National Tawafa Establishments. Each establishment allocates pilgrims to one of its offices 

based on their nationality. The offices provide transportation, housing, and other needs to 

perform the Hajj rituals in Makkah (Ministry of Hajj, n.d.). This system indicates that pilgrims 

who belong to one region/nationality are grouped under one entity, and they will often be the 
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same buildings, tents, vehicles, and roads. 

Table 3.1 

The number and percentage of Muslims in different regions of the world. 

Rank Region Muslim population Percentage of the total Muslim 
populations (N ~ 1.6 billions) 

1 Asia-Pacific 985,530,000 61.65% 

2 Middle East-North Africa 317,070,000 19.84% 

3 Sub-Saharan Africa 248,110,000 15.52% 

4 Europe 43,490,000 2.72% 

5 North America 3,480,000 0.22% 

6 Latin America-Caribbean 840,000 0.05% 
∗ Source: Pew Research (2012). 
 

3.3.3.2 Language  

 Considering that pilgrims come from all corners of the world (Table 3.1), they speak many 

different languages. This issue challenges Hajj organizers to find an adequate and feasible 

communication methods. For instance, the Ministry of Islamic Affairs in Saudi Arabia addressed 

it by distributing booklets that have Hajj information in several languages (Royal Embassy of 

Saudi Arabia, n.d.), while the Saudi health authorities provided free health related brochures in 

10 major languages (World Health Organization, 2013). Also, the Saudi Ministry of Culture and 

Information hosted many foreign journalists, who covered the event in their foreign languages. 

Moreover, Hajj routes were equipped with billboards in different major languages (Royal 

Embassy of Saudi Arabia, n.d.). 

 However, Mohandes (2010) emphasized that language barrier is still a critical issue, 

especially when Hajj authorities help lost or sick pilgrims. Taibah and Arlikatti (2015) added that 

most Saudi employees that came in contact with pilgrims speak only Arabic, while only a few 
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learn English as a second language, which impedes their communication with a larger percentage 

of pilgrims from non-Arab Asian and African countries. 

 

3.3.3.3 Religious Denomination  

 A religious denomination is “a subgroup within a religion that operates under a common 

name, tradition, and identity” (Princeton University, n.d.). Several scholars have emphasized the 

importance of religion in garnering trust among believers. For instance, Kreuter and McClure 

(2004) stated that faith-based stories in church settings are trusted and had an influence on 

people because the story tellers shared the same religious believes as the story receivers. Another 

study in Bangladesh by Johansson-Stenman et al. (2009) examined the level of trust on a sample 

of Muslim majority and Hindu minority in the country. The authors concluded that both Hindus 

and Muslims were trusting people from the same religion more than others, which indicates that 

individuals are more willing to listen to people that embrace the same religious denomination. In 

the case of Hajj pilgrims who are all followers of Islam, a more nuanced approach to 

understanding whether their denomination has an effect on trust in information sources and its 

effect on risk communication is key. 

 Moreover, Collins-Kreiner and Kliot (2000) studied the differences between pilgrims of 

two main Christian denominations (Catholic and Protestant) in Israel. The authors first 

emphasized that Christian pilgrimage to Israel represents about one quarter of all Israeli visitors. 

About three million tourists visited the holy lands in 2011, 60% of them were from Christian 

countries (Central Bureau of Statistics (Israel), n.d.). Collins-Kreiner and Kliot tested whether 

pilgrims view their visit based on their perception of holy sites and tourism. The authors put a 

scale to measure the cultural variances in “secularism versus sacredness and tourism versus 
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pilgrimage” (p.55). 100 questionnaires were disseminated in Galilee region to capture pilgrims’ 

values, incentives, and experience. Later, the authors conducted a qualitative analysis and found 

that religious denominations do affect pilgrims’ behavior. For instance, Protestant pilgrims were 

interested in visiting religious sites (the holy lands) and non-religious sites (historic and tourist 

sites), while Catholic pilgrims were interested to only visit religions’ holy sites (including 

Islamic and Jewish sites). 

 Religious denomination is an important factor in this study because Muslims belong to 

one of only two denominations worldwide. The first and the most followed is the Sunni Islam, 

which represents more than 85% of the world’s Muslim population including a majority in 

Indonesia, Malaysia, India, Egypt, Algeria, and Morocco (Columbia University, n.d.). It is also 

dominant in Makkah, Madinah, and most of other cities in Saudi Arabia. The second 

denomination called Shia Islam, consists of less than 15% of the world Muslim population. They 

are a minority group in Saudi Arabia residing in the Eastern Province of the kingdom, while a 

small portion live in Madinah and areas along the Saudi Arabian-Yemen border (Pew Research, 

2009; BBC News, 2013a; Khozium et al., 2012). Internationally, Shia Muslims represent most of 

Iran’s population, with a considerable number that reside in Iraq, Bahrain, Pakistan, Afghanistan, 

Lebanon, Yemen and some other countries in West and South Asia (World Factbook, n.d.). 

 

3.3.3.4 Gender 

 Gender is another important factor for consideration because Muslim women and men 

abide by a different set of rules during the pilgrimage. Young (1993) stated that the gender of a 

pilgrim affected the ritualistic activities that they partake in. During Hajj, women’s involvement 

in commerce and their contact with men in the streets of Makkah streets on a daily basis is 
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restricted due to the tenets of the religion. Hafkin and Taggart (2001) noted that women in many 

countries (especially in the Middle East) are not allowed to go without a male guardian or a 

chaperone to public places and venues when foreign men are present. This isolation of women 

may lead to a restriction in accessing important information because of their limited 

communication with male foreigners. 

 Moreover, the digital divide between men and women must be considered because 

women in developing countries are about 25% less likely than men to access the Internet. 

Literacy rate for women is also13% lower than men in developing countries, which affects their 

access to information as well (Intel, 2013).  

 A less thought of factor is also that male pilgrims are obligated to wear an attire 

consisting of two pieces of a non-pocket garment called Ihram, which hinders them from 

carrying documentation and cell phones. Even though most Ihram belts contain pockets, most 

pilgrims prefer not to have their identification papers on them due to fear of losing them in 

crowds. This also impedes Hajj authorities in identifying injured, lost, or ill, male pilgrims 

seeking assistance. 

 

3.3.3.5 Education 

 Literacy level in Saudi Arabia is also of concern. In 2011 there were 12.8% illiterate 

adults (i.e, 15 years and older) in the country (World Factbook, n.d.). Further, when considering 

the larger Muslim population, UNESCO (2014) reported that 781 million adults were illiterate in 

2012. Most of them are from Africa and west and south of Asia. 

 This is a big issue since illiteracy hinders the use of multiple communication channels. 

For example, illiterate pilgrims would not be able to use messages that are disseminated through 
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pamphlets, SMS, and billboards. In addition, Alamri (2010) stressed that the less educated 

communities in Saudi Arabia tend to misunderstand risk information, underestimate the danger 

of potential disasters, and disregard official risk messages, thereby increasing their vulnerability. 

 

3.3.3.6 Income 

 Additionally, income is an important factor to include when studying risk communication 

preferences as noted by Fothergill and Peek (2004) and Arlikatti, Taibah, and Andrew (2014). 

Low-income communities perceive disasters more seriously than others. There are several 

reasons for this finding, such as limited access to risk information, monetary, political power, 

transportation or living in high-risk areas. These reasons show that poor communities deal with 

more risks than rich communities, which could lead them to have a heightened sense of 

vulnerability about disasters. The authors also found that warning communication need to be 

different because individuals respond to disasters based on their personal understanding of risk 

messages. Fothergill and Peek (2004, p.93) stated that “groups of people with lower 

socioeconomic status were especially likely not to receive, understand, or believe earthquake 

warnings.” This also may be a result of culture and language barriers since poor communities 

they studied were often comprised of racial or ethnic minorities. 

 It may be presumed that Hajj pilgrims are wealthy as they are able to bear the cost of air-

travel and stay for over a month in Saudi Arabia to make the Hajj journey. However this may not 

be entirely true as accommodations in Makkah have been subsidized tremendously and can be as 

low as $15/ night for twin sharing, and the whole trip could cost approximately $3000 for people 

from U.K, for instance (Miller, 2010). According to Onishi (2010), more than 80% of all 

Indonesian pilgrims come on the state-run package of $3,342 dollars. In some instances it takes 
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some pilgrims’ their lifetime savings, or pressures them to sell their property or livestock to 

make this journey, especially those from poorer nations of the world (see Table 3.2). 

Table 3.2 

GDP and income level of 7 countries with the highest number of Muslims worldwide. 

Country Muslim 
population in 

millions 

Percentage with the total 
Muslim populations    

(N ~ 1.6 billions) 

GDP per capita, 
PPP (in US $) 

Income 
economy level 

Indonesia 209,120 13.08% $9,559 Lower-middle 

India 176,190 11.02% $5,410 Lower-middle 

Pakistan 167,410 10.47% $4,699 Lower-middle 

Bangladesh 133,540 8.35% $2,557 Low 

Nigeria 77,300 4.84% $5,601 Lower-middle 

Egypt 76,990 4.82% $11,085 Lower-middle 

Morocco 31,940 2.00% $7,200 Lower-middle 

Total 872,490 54.58%   
∗ Low: Gross National Income (GNI) per capita of $1,045 or less. 
∗ Lower-middle: GNI per capita between $1,046 to $4,125. 
∗ Source: Pew Research (2012) and The World Bank (2013). 
 

3.3.3.7 Age 

 A big percentage of pilgrims are old due to their government’s preference to give the 

opportunity to the elderly in an effort to adhere to the quota (the number of visas is limited for 

every country), as well as most pilgrims choose to perform Hajj rituals at an old age (Mohandes, 

2010). The large number of elderly pilgrims in the same prescribed locations makes them victims 

of emergency situations more so than the younger population. 

 Klinenberg (2001) discussed the effect of age on risk communication by describing the 

1995 heat wave that struck Chicago and resulted in the death of over 700 low-income senior 

residents. Based on meeting some of the people who witnessed the incident, the author found 
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that victims were isolated as a result of four factors, which were the growing proportion of 

individuals living alone, the increasing number of people who withdraw from social interaction 

because of the fear of crime, the occurring fortification of public space, and the political 

dysfunctions that resulted from treating public organizations as private entities and looking at 

citizens as consumers regardless of the growing number of residents who lack access to 

necessary information of get those social services (p.501). The author concluded that the elderly 

victims of the 1995 heat wave were reported as being isolated and not having close relatives or a 

support system to look out for them. 

  

3.4 Research Hypotheses 

 The review of literature in preceding sections elaborated the importance of adopting the 

collaborative management and risk communication strategy and the need for engaging crowd 

members from different socio economic and cultural backgrounds in the decision making 

process. This leads to the following hypotheses for testing: 

1. Source characteristics 

a. Environmental cues 

H1a: Pilgrims’ choice of risk communication channels will be related to the number 

of times they have made the Hajj pilgrimage. 

b. Social cues 

H1b: Pilgrims’ choice of risk communication channels will be whether related to 

their peers choose that channel (other pilgrims in the group). 

c. Information sources 

H1c: Pilgrims’ choice of risk communication channels will be related to the level of 
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trust they have in the information source (e.g. GDCD and Hajj missions). 

2. Channel characteristics 

a. Channel access and preferences 

H2a: Pilgrims’ choice of risk communication channels will be related to the ease of 

access of the channel. 

b. Warning messages 

H2b: Pilgrims’ choice of risk communication channels will be related to the ease of 

understanding the information. 

3. Receiver characteristics 

H3: Pilgrims’ choice of risk communication channels will be related to their 

demographic characteristics — religion, gender, residency, age, education, and 

income. 

 

3.5 Summary 

 This chapter presented the need to focus on individual characteristics as a means of 

enhancing risk communication, networking and collaboration, among heterogeneous crowds. To 

do so, the PADM was presented as an appropriate framework to measure individual's perception 

and preferences of different channels. Based on PADM’s six factors (environmental cues, social 

cues, information sources, channel access and preferences, warning messages, and receiver 

characteristics) and the Hajj communication structure, six hypotheses were presented.  
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CHAPTER 4 

RESEARCH METHODS 

 

 This chapter describes the survey methodology used to collect data in Saudi Arabia 

during the Hajj season of 2013 and empirically analyze the data. The data collection was funded 

by the Transportation and Crowd Management Center of Research Excellence (TCMCORE) and 

the airfare and travel expenses were covered by the Saudi Arabian Cultural Mission (SACM) as 

part of a research scholarship received by me.  

 A quantitative survey methodology was selected for this research with the intention of 

interviewing a few hundred pilgrims over a short period of time. Unlike qualitative studies, a 

quantitative research strategy with close-ended questions allows the investigation of a causal 

relationship of using risk communication channels. It also lends itself to generalization of the 

results to the larger group of all Hajj pilgrims. Furthermore, qualifies the number of users for 

each channel separately and explore their relationship with the six PADM factors. Finally, 

extensive interview are not feasible with pilgrims having a busy schedule. 

 

4.1 Data Collection 

 Institutional Review Board (IRB) approval to conduct this research in Saudi Arabia was 

received from the University of North Texas on October 9, 2013. Subsequently, data collection 

was coordinated with the TCMCORE. This center provided 21 interviewers and 3 supervisors to 

help with data collection. These interviewers were given training during which they were 

introduced to the rules, regulations and ethics as stated by UNT-IRB. They also signed an 

Interviewer Responsibility Form, which indicated that they were committed to conducting the 
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interviews as stipulated by UNT-IRB. 

 The interviewers were familiarized with the objectives of this study, which was primarily 

focused on capturing the communication channels between Hajj sources and different pilgrim 

groups as shown in Figure 3.2. It was also clarified to the interviewers that they were 

investigating most prevalent risk communication channels in Hajj, including face-to-face (e.g. 

speeches at mosques and public events), printed (e.g. pamphlets, billboards, bilingual staff 

outreach and messages at health clinics) and electronic media (e.g. Television, radio, city 

websites, social media including Facebook, Twitter, Google plus, and YouTube, and text 

messaging) to suggest improvements. 

 

4.2 Sampling Technique  

 Face-to-face interviews were conducted in Madinah, Saudi Arabia on October 28, which 

is Dhul-Hijjah 23 in Hijri calendar. The data were collected in one day from 1:00 pm to 1:00 am. 

The respondents were randomly selected from the Prophet’s Mosque area, nearby streets and 

hotels. These areas were chosen because they are major destinations for millions of annual Hajj 

pilgrims. 

 Half of the interviewers had the Arabic version of the questionnaire, while the other half 

had the English version. This resulted in 174 samples in each group generating a total of 348. 

The two languages were chosen because of their excessive use during Hajj, considering that 

Arabic is the official language and English is the second language in the Kingdom. Also, using 

these languages would cover a multi-national group of pilgrims with different backgrounds since 

there are 76 countries that speak either Arabic (22) or English (54) as the official language (BBC 

News, 2014; North Carolina State University, n.d.). The results have 168 respondents from Asian 
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and African Arab countries (48.3%), 114 respondents from non-Arab Asian countries (32.8%), 

27 respondents from non-Arab African countries (7.8%), and 39 from American and European 

countries (11.2%). 

 It was also the intent to get equal number of female respondents from both Arabic and 

English speaking population. But, the rules in Saudi Arabia require that female interviewers 

speak to only female pilgrims, and male interviewers speak to male pilgrims. The research team 

was comprised of 17 male and only 4 females, resulting in a sample that contains 301 males 

(86.5%) and 47 females (13.5%). 

 The interviewers were also asked to ensure that they selected respondents from different 

age groups (young, middle-aged and elderly). From a total of 348 respondents, 79 were between 

18 to 35 years (22.7%), 196 were aged between 36 to 55 years (56.3%), and 73 were aged 

between 56 to 82 years (21.0%). Table 4.1, presents the frequencies and percentage breakdown 

of the pilgrims by various demographic characteristics. 

 Additionally, the random sampling resulted in capturing a representative mixture of 

pilgrims from different social class, education, and Islamic denomination. There were 14 (4.0%) 

respondents in the low income group, 208 (59.8%) respondents in the medium income group, 

and 25 (7.2%) respondents in the high income group. Also, 77 (22.1%) respondents had less than 

a high school certificate, 102 (29.3%) respondents had a school diploma, and 166 (47.7%) 

respondents obtained a college degree. Finally, the Shia pilgrims were only 24 (6.9%) of the 

sample, which is close to the actual Shia percentage in the Islamic population; i.e, between 10% 

to 15% (World Factbook, n.d.). 
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Table 4.1 

The frequencies and percentages of major demographic characteristics of the respondents. 

Demographic Group Frequency (N = 348) 

Region of Residence Arab countries 168 48.3% 

Non-Arab Asian countries 114 32.8% 

Non-Arab African countries 27 7.8% 

American and European countries 39 11.2% 

 Missing 0 0.0% 

Education Less than high school 77 22.1% 

High school diploma 102 29.3% 

College degree 166 47.7% 

Missing 3 0.9% 

Language Arabic 174 50.0% 

English 174 50.0% 

 Missing 0 0.0% 

Islamic Denomination Sunni 317 91.1% 

Shia 24 6.9% 

Missing 7 2.0% 

Gender Male 301 86.5% 

Female 47 13.5% 

 Missing 0 0.0% 

Age 18 to 35 (young) 79 22.7% 

36 to 55 (middle-aged) 196 56.3% 

56 - 82 (old) 73 21.0% 

 Missing 0 0.0% 

Income (see Index 5.1) 0 - 10 (low level) 14 4.0% 

11 - 20 (medium level) 208 59.8% 

21 - 30 (high level) 25 7.2% 

Missing  101 29.0% 
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4.3 Survey Instrument 

 The survey was structured to capture the elements of the communication processes and 

the PADM factors, including receiver characteristics, information sources, and message content. 

19 questions were in a closed-ended format that used either dichotomous or Likert scale 

responses. The rating questions were structured to even-numbered scale so as to not allow for 

neutral answers (Garland, 1991). This structure would compel respondents to choose a side. 

Also, 7 follow-up questions in both open-ended and closed-ended formats were included to ask 

for clarification about earlier answers. Further, there were another 8 questions in the instrument 

that were not used in the data analysis and were excluded from this study. All questions were 

pretested and revised to reflect issues or suggestions made by respondents or the interviewers. 

Finally, the answers were noted in paper by the research team and translated into English upon 

return. 

 

4.3.1 Use of Risk Communication Channels 

 To find the most popular risk communication channel used, pilgrims were asked to rate 

the channels from 1 (not at all) to 4 (very great extent) on how they usually received their 

information about emergency messages. The choices were pamphlets, television, radio, city 

websites, messages at mosques, public events, health clinics, social media (e.g., Facebook, 

Twitter, Instagram, and YouTube), text messaging, billboards, bilingual staff outreach, and other. 

 

4.3.2 Source Characteristics 

 The questionnaire started by asking respondents if they had previously visited Makkah 

and performed Hajj to gauge their familiarity with Hajj sites and rituals (i.e., their environment). 
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If they had, two follow-up questions asked them to clarify the number of times they had been to 

Makkah and the number of their previous pilgrimages. 

 The survey obtained respondents’ level of trust by asking them if they trusted the 

emergency/risk information they received from GDCD representatives (police, fire, etc.), Tawafa 

establishments, ministry of Hajj, pilgrimage missions, group leaders, residential/hotel manager, 

and other pilgrims. The rating scale for this question was 1 (not at all), 2 (some extent), 3 (great 

extent), or 4 (very great extent). 

 The next question asked pilgrims on how much they were influenced by other pilgrims’ 

imminent response to risk information. The rating for this question was also from 1 (not at all) to 

4 (very great extent). There were three follow-up questions for this part. The first was a 

dichotomous (yes or no) question that asked pilgrims if they were influenced by others’ 

imminent response to risk information, would they be looking for more information to confirm 

potential risk. If they answered “yes,” another question would ask them to report which person or 

entity they would contact to confirm potential risk. The last question in this part was in an open-

ended format, which requested pilgrims to inform on how they would contact that person or 

entity. 

 

4.3.3 Channel Characteristics 

 The questionnaire requested respondents to indicate if they received information about 

possible risks since they arrived to Makkah. This question was used as a proxy to find out if they 

accessed risk information. The answers to the question were yes, no, don’t know, or not 

applicable. They were also asked to specify the reason if they answered “not applicable.” 

 The second question asked pilgrims if they had a leader(s) in their group and the choices 
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were yes, no, don’t know, or not applicable. If they answered “yes,” another question asked them 

to specify how they often got in touch with their leader(s). These two questions were used to find 

out the level of accessibility those pilgrims had with their leaders. The choices were none, once a 

month or less, once a week, several times a week, once a day, or several times a day. If they 

chose “not applicable,” a follow-up question would ask them to specify the reason. 

 The next question prompted respondents to choose the three most effective channels from 

the previously listed modes of communication. In addition, a follow-up question requested to 

explain why the chosen three media channels were effective. The given choices were clear, easy 

to access, language of choice, trust, or day/time and pilgrims were encouraged to select all that 

apply. These two questions allow to finding if understanding risk messages has an impact on the 

use of risk channels. 

 

4.3.4 Receiver Characteristics 

 The last set of questions focused on receiver characteristics. Pilgrims were asked to 

identify their age, gender, Islamic denomination (Sunni or Shia), nationality, residence, 

languages, and education. Also, they were asked indirectly about their economic status by asking 

them if they owned a smart-phone or a laptop; if they were living in a VIP tents, regular tents, or 

other type of accommodation in Mina; and if they were living in 5 star hotel, 4 star hotel, 3 star 

hotel, 2 star hotel, 1 star hotel, or an apartment in Makkah. 

 To capture pilgrims’ perception of risk, a question was added to ask pilgrims on 

risks/emergencies they worried about. The rate was from 1 (not at all) to 4 (very great extent) 

and the choices were flood, stampede, personal health (e.g., diabetes, stomach ache), pick 

pocketing, terrorism/bombing, getting lost, car accident, fire, and other. 
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 The final question was open-ended and asked respondents if they had any suggestions or 

comments about what needs to be done to improve emergency management communication for 

Arabic and non-Arabic-speaking pilgrims. 

 

4.4 Operationalization 

 The dependent variable is “the most used or chosen risk communication channels.” It was 

operationalized as the frequency of pilgrims’ use of different modes of communication. Next, the 

independent variables are the source characteristics, channel characteristics, and receiver 

characteristics. 

 First, source characteristics include three variables, which are environmental cues, social 

cues, and information sources. Environmental cues are operationalized by the individuals’ 

familiarity with Makkah and other religious places. The variable is measured by the number of 

returning visitors to Makkah and the number of times Hajj was performed in the past. Next, 

social cues are operationalized as the effect of peers’ imminent response to risk information on 

respondents. Further, information sources refer to the main Hajj sources (e.g., GDCD 

representatives, Tawafa establishments, and the Ministry of Hajj). Second, channel 

characteristics include channel access and warning messages. The channel access variable is 

concerned with the ease of communicating risk information, which is measured by the frequency 

of receiving risk information and contacting a leader in Makkah. On the other hand, warning 

messages variable focuses on the understanding of the message content, which is measured by 

the effectiveness of those messages. Third, receiver characteristics point to individuals’ 

demographic features, such as age, gender, nationality, residency, language, education, income 

and Islamic denomination. 
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Table 4.2 

Operationalization of the dependent and independent variables. 

Dependent variable Operationalization 

Chosen risk communication channels Number of using pamphlets, television, radio, city 
websites, messages at mosques, messages at public 
events, messages at health clinics, social media, 
(e.g., Facebook, Twitter, and Instagram), text 
messaging, billboards, and bilingual staff outreach. 

Independent variables Operationalization 

1. Source characteristics  
        a. Environmental cues 

 
Familiarity, whether visiting Makkah a second time 
and the number of previous Hajj pilgrimages made 
by the respondent. 

        b. Social cues The effect of peers’ response to risk information. 

        c. Information sources 
  

The origin of risk information (GDCD 
representatives, Tawafa establishments, Ministry of 
Hajj, Ministry of Culture and Information, research 
centers, and pilgrimage missions). 

2. Channel characteristics  

      a. Channel access The frequency of receiving risk information and 
contacting a leader in Makkah. 

      b. Warning messages The effect of understanding the warning message on 
the popularity of the communication channels. 

3. Receiver characteristics Demographic elements (age, gender, region of 
residence, language, education, income class, and 
Islamic denomination). 

 
 

4.5 Analysis 

 From all 348 pilgrims who received the questionnaire only 247 (71.0%) responded to all 

the questions. Thus, the findings are based on the analyses of these 247 respondents’ perceptions. 

Descriptive statistics was used to describe the frequencies and percentages of demographic 

characteristics and the Somers’d was used to measure the correlation between the use of each 

channel and the six PADM factors. Finally, t-test, ANOVA and regression analysis were used to 
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measure the relationship between the combined level of using all channels and PADM factors. 

 

4.6 Summary 

 This chapter reported the data collection procedure starting from applying for and 

receiving UNT’s IRB approval to traveling to Madinah, Saudi Arabia and interviewing pilgrims. 

It also demonstrated the convenience sampling technique that was employed due to challenges in 

accessing a random sample of pilgrims. The survey instrument was then described by including 

the specific questions used to operationalize environmental cues, social cues, source 

characteristics, message characteristics, and receiver characteristics. An overview of the analyses 

conducted was then provided.  
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CHAPTER 5 

FINDINGS AND DISCUSSION 

 

 This chapter describes the findings related to the effect of receiver characteristics, 

sources, and messages on the use of risk communication channels. Descriptive statistics, 

Somers’d, t-test, ANOVA and regression analysis are conducted using Statistical Package for the 

Social Studies (SPSS) version 18.0 to test the hypotheses. 

 

5.1 Use of Risk Communication Channels 

 The use of risk communication channels was captured by asking the question: “how do 

you usually receive/update information about emergencies.” Since respondents were asked about 

each channel separately, the answers resulted in a multi-level categorical variable. There are 

twelve channels mentioned in this study, which are pamphlets, television, radio, Internet, 

mosques, public events, clinics, social media, text messaging, billboards, and bilingual staff 

outreach.   

 Based on the results of 247 respondents, the percentages (Figure 5.1) showed that 

messages at mosques were the most communicated. 173 (70.0%) of respondents used mosques to 

some extent, great extent, or very great extent. Since Hajj is a religious event, mosques may have 

attracted its religious crowd. In addition, text messaging, billboards, health clinics, public events, 

pamphlets and television were very popular channels since more than 124 (50.0%) respondents 

use them to a certain extent. This could be an outcome of Hajj authorities’ and organizations’ 

behavior toward communication. For instance, it was recognized during data collection that 

informative Hajj billboards were spread across religious shrines. In addition, Hajj authorities sent 
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text messages frequently to all people in the religious shrines. The messages were mostly about 

possible danger of over-crowding and discouraging non-pilgrims from joining the crowd. 

Moreover, many TV stations broadcasted Hajj live, which helped to update individuals’ 

information about the event. 

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Pamphlets 

TV 

Radio 

Internet 

Mosques 

Public events 

Clinics 

Social media 

Text messaging 

Billboards 

Bilingual staff 

Other 

Very great extent Great extent Some extent Not at all 
 

Figure 5.1. Percentages among pilgrims in using various risk communication channels.  
* The number of respondents is 247. 
 

 On the other hand, more than 124 (50.0%) of respondents do not use radio, bilingual 

staff, Internet and social media. This is problematic because the marginalization of government-

citizens interaction through bilingual staff outreach, the Internet, and social media leads to 

reducing the use of bottom-up and horizontal types of communication. 

 In addition, the rating scale of using the 12 risk information channels were combined to 

have a one variable that has a value of all those channels in reaching information for each 
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pilgrim. The reason for the aggregation is to create an interval and ordinal usage variable and test 

it with the PADM factors using different statistical tests. This process will lead to more 

clarification on how much each respondent use communication channels. 

 The aggregation of using those 12 channels was accomplished by creating an index from 

0 (not at all) to 36 (very great extent). Cronbach’s alpha for combining the channels was 0.615, 

which is acceptable (Juul, Van Rensburg, and Steyn, 2012; Hassad, 2010). The results were also 

normally distributed (Figure 5.2) and ranged from 0 to 27, with an average of 9.74. It states that 

these international pilgrims seldom access communication channels during Hajj to look for risk 

information. This is very dangerous bearing in mind their unfamiliarity with possible risks in 

Hajj religious shrines. 

 

 

Figure 5.2. The frequencies of the extent to use all communication channels among pilgrims.  
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5.2 The Impact of Source Characteristics on the Use of Risk Communication Channels 

5.2.1 Environmental Cues 

The first hypothesis in this section addresses the effect of the familiarity with Makkah’s 

sacred sites on pilgrims’ use of communication channels (H1a). Four questions were utilized to 

measure these cues, which were: “have you visited Makkah before,” “if you answered yes, please 

provide the number of times you visited Makkah,” “is this your first pilgrimage to Makkah,” and 

“if you answered no, please provide the number of pilgrimages you previously did.” 

The results show that 107 (43.3%) respondents had visited Makkah before and 56 

(22.7%) had previously performed Hajj. Since these answers were nominal (i.e., yes/no scale), 

the study compared the use of channels between pilgrims who previously visited the sacred sites 

and who performed Hajj in the past with those who did not, which show the significance of the 

familiarity on impacting the channels’ usage level. 

5.2.1.1 The Relationship between the Use of Each Channel and Environmental Cues 

Somers’d is an appropriate test to present the differences between pilgrims who 

previously visited Makkah and those who did not. The test illustrated that the use of 

communication channels among first time visitors are consistently less than those who 

previously been to Makkah (Appendix A). This difference is more recognizable in TV stations 

(χ² = -0.276, p < 0.001), bilingual staff outreach (χ² = -0.159, p < 0.01), health clinic messages 

(χ² = -0.128, p < 0.05), text messages (χ² = -0.159, p < 0001), and billboards (χ² = -0.165, p < 

0.01). Additionally, the results on Appendix B also show differences between first time pilgrims 

and returning pilgrims in receiving risk information from TV stations (χ² = 0.150, p < 0.01), 
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health clinics (χ² = 0.166, p < 0.01), billboards (χ² = 0.134, p < 0.05), and text messaging (χ² = 

0.121, p < 0.05). The percentages indicated that people who are more familiar with Makkah and 

Hajj used these channels more than others, on average. Therefore, the familiarity variable 

impacted the way pilgrims communicate. 

 

5.2.1.2 The Relationship between the Aggregate Level of Using All Channels and Environmental 

Cues 

 An independent samples t-test is the appropriate statistical method for both the first and 

the third questions since their answers are nominal. The results presented a difference in the 

mean between pilgrims who previously visited Makkah (M = 5.41, SD = 0.52) with those who 

did not (M = 4.55, SD = 0.39), and between pilgrims who performed Hajj in past (M = 6.14, SD 

= 0.82) and those who did not (M = 4.54, SD = 0.33). Also, t-values for both questions were 

significant (t visiting Makkah = 3.594, p1 < 0.001; t performing Hajj = -3.511, p2 < 0.01). 

Therefore, the null hypothesis can be rejected and the level of confidence is 95% that previously 

being in Makkah and performing Hajj explain how pilgrims use risk communication channels. 

 Only 107 respondents had visited the city at least once before. 100 of those respondents 

reported their number of trips, which ranged from 1 to 50 with an average of 6.0 visits. Further, 

only 56 of these had performed Hajj at least once before. 53 of those respondents reported the 

number of their trips, which ranged from 1 to 20, with an average of 3.5 pilgrimages. The impact 

of these frequencies on channels’ use was tested using Pearson correlation. The results showed 

that visiting the city previously was moderately significant (r = 0.264, p < 0.01) with the channel 

use. However, the number of previous pilgrimages was insignificant. Therefore, the null 

hypothesis can be rejected regarding the familiarity with Makkah city and conclude that it does 
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predict the preferred use of risk communication channels among pilgrims. People who are more 

familiar with Makkah and Hajj sites are using local channels more than new pilgrims, especially 

TV stations, bilingual staff, billboards, health clinics.  

 Findings suggest that pilgrims’ familiar with Makkah’s streets and signs, may have 

developed skills to effortlessly find nearby clinics and billboards. Also, their past visits might 

result in having more connections with Makkah’s bilingual residents and Hajj staff. In contrast 

first timers used the Internet and social media more than others, to possibly connect with 

families’ overseas and familiar international news sources. That being said, Hajj authorities 

could use the Internet if they want to target international pilgrims. 

 

5.2.2 Social Cues 

 The second hypothesis (H1b) emphasizes the relationship between pilgrims’ choice of 

risk communication channels and their peers’ protective response to potential risks. This factor 

was examined by two questions: “how much are you influenced by other pilgrims’ imminent 

response to risk information” and “if you are influenced by others’ imminent response to risk 

information, would you be looking for more information t/o confirm potential risk.” 

 From 247 respondents, the results of the influence by other pilgrims’ question and were: 

not at all= 148 (59.9%), some extent= 65 (26.3%), great extent= 24 (9.7%), and very great 

extent= 10 (4.0%). In response to whether pilgrims looked for more information, the respondents 

were truncated to only those who described themselves as being affected by social cues to some 

extent, great extent, or very great extent. From 96 respondents, the results show that 64 (66.7%) 

respondents answered “yes,” while 32 (33.3%) respondents answered “no.” 
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5.2.2.1 The Relationship between the Use of Each Channel and Social Cues 

 The relationship is tested with the usage variables using Somers’d (Appendix C).  The 

results put on show a significant effect of social cues on four of the usage variables (χ² pamphlets 

= 0.166, p < 0.01; χ² mosques = 0.141, p < 0.05; χ² social media = -0.128, p < 0.05; and χ² 

bilingual staff = 0.120, p < 0.05). The percentages show that as the influence of other pilgrims 

increases, the use of channels increases. 

 For the second question (looking for risk confirmation), the study tested its effect on 

channels’ use by conducting Somers’d, but none of the findings were significant and cannot be 

applied to prove the relationship. 

 

5.2.2.2 The Relationship between the Level of Using All Channels and Social Cues 

 The results of applying one-way ANOVA on the relationship between the aggregate use 

of all channels and social cue is not significant (F = 2.443, p > 0.05), which fail to support the 

claim that being influenced by other pilgrims’ imminent response to risk information increase the 

use of communication channels. Additionally, the relationship between looking for more 

information after influencing by social cues was also not confirmed when conducting an 

independent sample t-test with the aggregate usage (t = .400, p > 0.05). This means that 

respondents feel that their peers are concerned about a threat does not encourage them to look for 

more risk information and raise their awareness. Thus, Hajj researchers need to investigate more 

on why pilgrims do not feel compelled to confirm risks and merely depend on what they observe 

around them. 
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5.2.3 Major Information Sources 

 The third hypothesis in this section (H1c) focuses on the relationship between pilgrims’ 

choice of risk communication channels and their trust in information sources. The effect of trust 

was captured by asking pilgrims if they trust the emergency/risk information they received from 

Hajj major sources. 

 

5.2.3.1 The Relationship between the Use of Each Channel and Major Information Sources 

 Somers’d was used since the answers were categorical for each of the 7 sources (GDCD, 

Tawafa establishments, Ministry of Hajj, pilgrimage missions, group leaders, residential/hotel 

managers, and other pilgrims). First, the results of six channels were significant with trust in 

GDCD, including, 

 The use of three risk channels were significantly correlated with trust in public 

organizations (GDCD, Tawafa establishments, and Hajj ministry) — television stations, radio 

stations, and messages at mosques. All these channels support the top-down communication style 

and do not provide a way to interact with pilgrim (see Appendices D, E, and F). 

 Further, the use of another 3 channels were correlated with trust in GDCD only, which 

are text messages, billboards, and bilingual staff outreach (Appendix D). These channels are also 

used for top-down flow of information, except the bilingual staff. It indicated that some of 

GDCD’s first respondents (such as policemen and fire fighters) may have contacted pilgrims in 

their language. 

 Next, there was more variety in risk channels that were significantly correlated with trust 

in social sources (i.e., hotel managers, group leaders, pilgrimage missions, and other pilgrims). 

First, television, messages at mosques and health clinic messages were common among pilgrims 
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who trusted in hotel managers, group leaders and pilgrimage missions. Moreover, pilgrims who 

trusted in hotel managers added that they use pamphlets, public events, billboards, and bilingual 

staff more than others, while pilgrims who trusted in group leaders were using billboards and 

social media more than others. Finally, trust in other pilgrims was significant with public events, 

billboards, and bilingual staff. These results indicated that pilgrims who value social interactions 

are more likely to engage in communication styles other than the top-down command and control 

(see Appendices G, H, I, and G). 

 

5.2.3.2 The Relationship between the Level of Using All Channels and Major Information 

Sources 

 Another way of testing the effect of trust in information sources is by adding all answers 

for each source and creating an index from 0 as minimum trust to 21 as maximum trust. 

Cronbach’s alpha for trusting in 7 sources was 0.810, which demonstrates a high degree of 

internal consistency (Juul, Van Rensburg, and Steyn, 2012; Hassad, 2010). The results ranged 

from 0 to 21, with an average of 8.56. This cumulative variable of trust was used to assess its 

relationship with aggregate usage by conducting regression analysis. 

 The results showed that their relationship is moderate with high significance (r = 0.399,  

p < 0.001). Thus, it can be confirmed from all the previous results that there is a significant effect 

of trust on the use of risk communication channels. On average, Hajj pilgrims use more risk 

communication channels when they have more trust in Hajj information sources. Therefore, trust 

in the sources must be increased in order to enhance awareness. 
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5.3 The Impact of Channel Characteristics on the Use of Risk Communication Channels 

5.3.1 Channel Access and Preferences 

The first hypothesis in this section (H2a) points to the effect of the availability or 

accessibility of risk channels on pilgrims’ choice of these channels. The questions that were 

designed to capture the access level are: “have you received information about possible risks 

since you arrived to Makkah,” “do you have a leader(s) in the group that you came with”, and “if 

you answered Yes, please specify how often you get in touch with your leader(s).” 

Of the 247 respondents, 85 (34.4%) pilgrims had received information since arriving to 

Makkah. Further, 177 (71.7%) indicated that they had a leader, while 70 (28.3%) stated that they 

either do not have a leader (61 persons), do not know if they had a leader (5 persons), or think 

that this question is irrelevant (4 persons). For those who indicated that they had leaders, 15 

(6.1%) did not contact even once, 11 (4.5%) contacted once a month, 42 (17.0%) contacted once 

a weak, and 102 (41.3%) contacted several times a week. 

5.3.1.1 The Relationship between the Use of Each Channel and Channel Access and Preferences 

For the question that refers to whether pilgrims had received information since arriving to 

Makkah, Somers’d was appropriate to test its relationship with pilgrims’ use of risk 

communication channels. The answers were significant for pamphlets (χ² = -0.355, p > 0.001), 

television stations (χ² = 0.199, p > 0.05), health clinics’ messages (χ² = 0.162, p > 0.01), social 

media (χ² = 0.132, p > 0.05), billboards (χ² = 0.132, p > 0.05), and bilingual staff outreach (χ² = 

0.125, p > 0.05). However, the percentages of people who received information had a positive 

relationship only with their level of receiving information from pamphlets, but a negative 
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relationship with television, health clinics, social media, billboards, and bilingual staff outreach 

(Appendix K). These results indicate that access to channels do not mean that pilgrims were 

aware of risks. To address this awareness issue, managers of those communication channels need 

to increase their distribution of risk warnings. 

 Furthermore, by using Somers’d for the relationship between having a leader and the use of 

each communication channel, the results showed low correlation with having a Hajj group 

leader. Only 3 out of 11 channels were significant, which are radio (χ² = -0.116, p < 0.05), 

Internet (χ² = -0.135, p < 0.05), and social media (χ² = -0.122, p < 0.05) (Appendix L). Also, only 

the use of television stations (χ² = 0.201, p < 0.01) that was correlated with the answers to 

whether pilgrims had contacted their leaders in Hajj (Appendix M). At this point, the number of 

respondents to the contacting a leader question was 170 because it was truncated to include only 

those who had a leader. 

 In sum, the previous results showed very few significant relationships with having a leader, 

contacting a leader, and receiving risk information. This means a week relationship between 

channel access and the use of risk communication channels. 

 

5.3.1.2 The Relationship between the Level of Using All Channels and Channel Access and 

Preferences 

 A paired-samples t-test was conducted for the having a group leader question with the 

aggregate use of all channels because of its binary and nominal answer choices (i.e., yes or no). 

The results were not significant (t = 1.657, p > 0.05). However, the other question that focuses 

on contacting a leader was tested by utilizing ANOVA with the aggregated use of channels and 

the results were insignificant (F = 1.033, p > 0.05). Hence, accessibility to leaders doesn’t 
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enhance the communication of risk information through those leaders. 

 Unlike the previous question, the results were negatively significant after conducting a 

paired sample t-test on the receiving information in Makkah and usage (t = -3.078, p < 0.01). 

The average channels’ use for people who received risk information in Makkah is 8.4, while 

those who did not receive risk information averages at 10.5. This is evidence that the information 

that was disseminated were not warnings. 

 In sum, the results of this section indicated that the correlation between channel access and 

preferences and usage of risk communication channels is very low. There is no evidence that the 

use of risk communication channels can be predicted by channel access and preferences. 

 

5.3.2 Warning Messages 

 The second message characteristics’ hypothesis (H2b) focuses on the relationship between 

pilgrims’ level of understanding warning messages and their choice of risk communication 

channels. Two questions were asked to capture the effect of warning messages through major 

channels, which are “which of the channels is most effective according to you” and “why are 

these three media channels affective according to you.” 

 Respondents were requested in the first question to choose their first, second and third 

most effective channels (Figure 5.3). The combined answer of the three choices show that 

pamphlets 193 (78.1%), television 102 (41.3%), and mosques 81 (32.8%) were the most 

effective, followed by text messaging 76 (30.8%) and billboards 67 (27.1%). The least effective 

channels were bilingual staff 23 (9.3%), clinics 38 (15.4%), radio 43 (17.4%), public events 37 

(15.0%), Internet 46 (18.6%), and social media 25 (10.1%). These results indicated that pilgrims 

heeded traditional written and electronic media channels, while disregarded most of the face-to-
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face and new media channels. 
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Figure 5.3. The percentages of choosing each channel at the first, second, and third most 
effective communication tool.  
 

 The second question was asked to clarify why pilgrims thought these communication 

channels were effective. Since pilgrims were asked to “check all that apply,” many had more 

than one choice. Therefore, the answers were recoded to have 5 new variables for each choice. 

Pilgrims who circled one of the choices were coded as “Yes,” while the choices that were not 

circled were recoded as “No.” The answers were as follow: clear= 83 (33.6%), easy to access = 

113 (45.7%), language of choice = 72 (29.1%), trust = 104 (42.1%), and day/time = 19 (7.7%). 

The results highlighted that pilgrims believe that being clear, trustworthy, and easy to access are 

more important than the language and day/time of messages (see Figure 5.4). 
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Figure 5.4. The percentages of the reasons pilgrims thought that risk channels were effective.  
 

5.3.2.1 The Relationship between the Use of Each Channel and Warning Messages 

 Somers’d is appropriate to analyze the effectiveness of warning messages. The results were 

significant for the relationship between pilgrims’ answers of the first most effective choice and 

the use of pamphlets (χ² = -0.207, p < 0.001), text messages (χ² = 0.217, p < 0.001), billboards 

(χ² = 0.245, p < 0.001), and bilingual staff (χ² = 0.128, p < 0.05). Also, the results between the 

second choice of most effective channels were significant with the use of television stations (χ² = 

0.123, p < 0.01), public events (χ² = 0.158, p < 0.01), text messages (χ² = 0.169, p < 0.01), 

billboards (χ² = 0.210, p < 0.001), and bilingual staff outreach (χ² = 0.128, p < 0.05). Finally, the 

third most effective choices were significant with the use of radio stations (χ² = 0.112, p < 0.05), 

messages at mosques (χ² = 0.229, p < 0.001), health clinics’ messages (χ² = 0.266, p < 0.001), 

and billboards (χ² = 0.127, p < 0.05). Further, the percentages clearly show that people who 

choose a channel as their first, second, or third effective communication tool are using that 

channel the most (see Appendices N, O, and P). For instance, 9 (60.0%) of 15 respondents who 

used pamphlets to a very great extent chose that channel as their first choice, 17 (54.8%) of 31 

respondents who use text messages to a very great extent chose it as their most effective, 2 
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(25.0%) of all respondents who used messages at public events chose that source of information 

as the second most effective tool, and 3 (21.4%) of the respondents who used radio to a very 

great extent chose it as their third most effective communication tool. Therefore, people who 

believe a channel to be effective are more likely to use it more than others. 

 Somers’d was applied on the relationship between channel’s effectiveness reasons and 

the use of communication channels (Appendix Q). 5 channels that had a significant results with 

the choice “clear,” which are radio stations (χ² = -0.164, p < 0.01), Internet (χ² = -0.164, p < 

0.01), public events’ messages (χ² = 0.123, p < 0.05), social media (χ² = -0.209, p < 0.001), 

billboards (χ² = 0.134, p < 0.05), and bilingual staff outreach (χ² = 0.140, p < 0.05). From all 

these noteworthy relationships, public events, billboards, and bilingual staff had positive 

correlation with the choice “clear,” while radio, Internet, and social media had a negative 

correlation. The second choice “easy to access” had a significant relationship with only 

television (χ² = 0.250, p < 0.001). The percentages in Appendix R clarify that this channel had a 

positive correlation with the ease of access. 

 Furthermore, the choice “language” had significant relationships with pamphlets (χ² = 

0.194, p < 0.01), television stations (χ² = -0.205, p < 0.001), messages at mosques (χ² = -0.133, p 

< 0.05), health clinics (χ² = -0.146, p < 0.05), and billboards (χ² = -0.144, p < 0.05). However, 

the percentages display that only pamphlets, radio, and Internet that had a positive correlation 

(Appendix S). Trust in communication channels is the fourth choice that had a strong 

relationship with radio stations (χ² = 0.171, p < 0.01), messages at mosques (χ² = 0.131, p < 

0.05), and health clinics’ messages (χ² = -0.135, p < 0.05). Channels’ use percentages indicated 

positive correlations with trust (Appendix T). 

 Finally, “day/time” choice had strong relationship with radio stations (χ² = -0.112, p < 
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0.01), billboards (χ² = 0.199, p < 0.001), and bilingual staff outreach (χ² = 0.133, p < 0.05). They 

also had positive correlations with the day/time of messages as well (Appendix U). These results 

indicated that clarity and language of messages are the most reasons that affected the way 

pilgrims use risk communication channels. Also, the results showed that the reasons for using 

each channel differ based on the features of that channel. For instance, people who used radio 

stations thought that it was trustworthy and available during their preferred day/time, whereas 

respondents who used television thought that it was easy to access and it sent messages in their 

preferred language. 

In sum, pilgrims who thought that clarity of channels is essential were using radio, 

Internet, public events, social media, billboards, and bilingual staff more than others. Second, 

television stations were proven by statistics that they were easier to access than others. Third, 

pamphlets, television stations, messages at mosques and health clinics were more used by those 

who chose the language of channels as their reason for usage.  Fourth, pilgrims were trusting 

messages that came from radio, mosques, and health clinics. Fifth, radio stations, billboards, and 

bilingual staff were reaching pilgrims in a more convenient day/time than other channels. 

5.3.2.2 The Relationship between the Level of Using All Channels and Warning Messages 

A one-way repeated measures ANOVA was conducted for the three most effective 

channels because the answer choices were categorical. The results showed that the relationship 

between the use of channels and the first most effective choice of those channels was 

insignificant (F first choice = 1.255, p > 0.05), but both the second and third choices were 

significant (F second choice = 4.893, p < 0.001, F third choice = 7.066, p < 0.001). Thus, it can 

be stated that viewing risk communication channels as effective increases the use of that channel. 
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Further, t-test was conducted to check if there was any difference in the use of risk 

communication channels between those who chose one of the effectiveness reasons and those 

who did not. However, only the relationship between the language and usage is significant (t = 

2.080, p < 0.05), while all other results were insignificant and cannot be used in this section to 

reject the null hypothesis that these reasons affect how people choose the way of communicating 

risk information during Hajj. 

5.4 The Impact of Receiver Characteristics on the Use of Risk Communication Channels 

The receiver characteristics’ hypothesis (H3) suggests that pilgrims from different 

demographic groups used risk communication channels with different degrees. This section 

analyzes the correlation between pilgrims’ use of risk communication channels and their 

demographic characteristics. Specifically, the study focuses on residency, education, religion, 

gender, age, and income. 

5.4.1 The Relationship between the Use of Each Channel and Receiver Characteristics 

The effect of residency (Asian and African Arab countries = 122 [49.4%], non-Arab Asian 

countries = 73 [29.6%], non-Arab African countries = 23 [9.3%], and American and European 

countries = 29 [11.7%]), language (Arabic = 126 [51.0%] and English = 126 [49.0%]), social 

class (low = 14 [5.7%], middle = 208 [84.2%], and high = 25 [10.1%]), education (less than high 

school= 46 [18.6%], high school diploma= 83 [33.6%], and college degree= 118 [47.8%]), 

gender (men= 210 [85.0] and women= 37 [15.0%]), religion (Sunni= 228 [92.3%] and Shia= 19 

[7.7%]), and age (young = 61 [24.7%], middle aged = 140 [56.7%], and old = 46 [18.6%]) were 

tested with the use of risk communication channels by conducting Somers’d. 
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 The results in Appendix V indicated that region impacted the use of 7 risk communication 

channels (χ² pamphlets = -0.170, p < 0.01; χ² television = -0.417, p < 0.001; χ² mosques = 0.143, 

p < 0.001; χ² social media = 0.147, p < 0.01; χ² text messages = 0.142, p < 0.01; χ² billboards = -

0.234, p < 0.001; and χ² bilingual staff = -0.251, p < 0.001). Second, the percentages reflected 

that people from Arab countries preferred to receive information from television, mosques, 

billboards, and text messaging more than other channels. Second, the results for using channels 

among the non-Arab Asians are similar, but they tend to receive information from mosques and 

the Internet slightly more than the other channels. Third, Africans had higher percentages of 

using pamphlets, text messaging, and health clinics. Finally, western pilgrims received their 

information from pamphlets, mosques, health clinics, and social media. These results indicate 

that individuals from different regions may use or prefer different risk communication channels. 

 Next, all channels were significantly impacted by language, except receiving information 

from clinics (χ² pamphlets = -0.195, p < 0.01; χ² television = 0.502, p < 0.001; χ² Internet = -

0.126, p < 0.05; χ² mosques = 0.205, p < 0.001; χ² public events = 0.130, p < 0.05; χ² health 

clinics = 0.118, p < 0.05; χ² social media = -0.129, p < 0.05; χ² text messages = 0.203, p < 0.001; 

χ² billboards = -0.320, p < 0.001; and χ² bilingual staff = -0.281, p < 0.001), except the use of 

radio stations (Appendix W). The percentages show that English speaking respondents received 

information more from pamphlets, Internet, and social media; while the Arabic speaking 

respondents received information more from television, mosques, public events, health clinics, 

text messaging, billboards, and bilingual staff. This is evidence that language has a remarkable 

influence on channel usage. The results show that people who cannot speak the national 

language (i.e., Arabic) turned to the Internet and social media, while Arab speaking population 

used local media, such as television stations, mosques, and public events. 
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 Social class was measured indirectly by asking pilgrims about their accommodation in 

Makkah and Mina and the electronics they brought with them in Hajj (cell-phones and laptops). 

Therefore, an income variable was created based on combining the results of the three questions. 

An index was used to assign certain values to each choice (Index 5.1). These values help to 

indicate which choices that respondents selected because a combination between any choice 

from the three variables will have a distinct value. Furthermore, these values helped to categorize 

respondents into three groups, which were as follow: 14 respondents (5.7%) were categorized 

under the low-income group because they fell between 0 to 10, 208 respondents (84.2%) were 

categorized under the middle-income group because they fell between 11 to 20, and 25 

respondents (10.1%) were categorized under the upper-income group because they fell between 

21 to 30. 

Index 5.1 

Calculating social class indirectly from pilgrims’ assets and accommodation in Makkah and 
Mina. 

Asset (device) 
Value 

None 
0 

Cell-phone 
1 

Laptop or both devices 
4 

Makkah accommodation 
Value 

Apt or 1 star hotel 
0 

2, 3, or 4 star hotel 
5 

5 star hotel 
7 

Mina accommodation 
Value 

Other 
0 

Regular tent 
10 

VIB tent 
20 

 
 

 Unlike the previous variables, social class had limited impact on the use of channels 

(Appendix X). Only receiving information from television that had a significant correlation (χ² = 

0.097, p < 0.05). The percentages show that pilgrims who had higher income category tend to 

watch more television. At this point, the results could be inaccurate since only 3.0% of 

respondents were under the low income group as will as the social class questions were 
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indirectly measuring respondents’ income level. 

 In addition, the respondents were highly affected by the level of education (Appendix Y). 

The use of 7 channels had significant relationship with this variable (χ² television = 0.142, p < 

0.05; χ² Internet = 0.157, p < 0.01; χ² health clinics = 0.122, p < 0.05; χ² social media = -0.142, p 

< 0.05; χ² text messages = 0.195, p < 0.001; χ² billboards = -0.142, p < 0.05; and χ² bilingual 

staff = -0.159, p < 0.01). The results indicated that pilgrims with higher education tend to have 

higher percentages of using communication channels. 

 Moreover, the use of 5 out of 11 channels differed by gender (χ² pamphlets = -0.179, p < 

0.01; χ² television = 0.162, p < 0.05; χ² Internet = -0.167, p < 0.01; χ² mosques = 0.195, p < 0.01; 

and χ² bilingual staff = -0.170, p < 0.05. The percentages demonstrated that male respondents 

used the Internet and received pamphlets more than women. On the other hand, women watched 

TV, went to mosques, and contacted bilingual staff more than men (Appendix Z). 

 Religious denomination results were not significant with most of the channels, except with 

the use of radio stations (χ² = -0.120, p < 0.01) and the Internet (χ² = -0.098, p < 0.05) (Appendix 

AA). The percentages indicated that Sunni Muslims tend to use more of these two channels than 

Shia Muslims. 

 The lack of differences between Sunnis and Shias could be due to fact that they are all 

denominations under one religion. Since Hajj is limited to only Muslims, the low variance in 

religious orientations among pilgrims hindered to study the impact of religion on risk 

communication. The results could be different if another study focused on pilgrimage to 

Jerusalem, where Jews, Christians, and Muslims visit the city’s sacred sites. 

 Finally, age affects the use of pamphlets (χ² = -0.127, p < 0.05), Internet (χ² = -0.113, p < 

0.05), and social media (χ² = -0.152, p < 0.01). The percentages in Appendix AB show that the 
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young pilgrims (aged between 18 to 35) were consuming these channels more than the middle-

aged pilgrims (aged between 36 to 55) and old pilgrims (aged between 56 to 82), while the old 

pilgrims were least to know about danger or receive warning messages. 

 

5.4.2 The Relationship between the Level of Using All Channels and Receiver Characteristics 

 A one-way ANOVA was conducted for residency, age and education because of their 

categorical answers. The results show highly significant relationships with residency and 

education (F region reside = 8.469, p < 0.001 and F education = 8.799, p < 0.001), but the 

results were insignificant with the age of respondents. 

  Second, independent samples t-test were conducted for religion, language, and gender 

since their answers were binary and nominal. The results show that Sunni and Shia Muslims had 

almost the same average (M Sunni = 9.8, SD = 5.2; M Shia = 9.1, SD = 3.4). Also, the t-values 

for the regions and gender were lower than the critical-t; therefore, the null hypothesis cannot be 

rejected and conclude that the Islamic denomination and gender do not impact usage. On the 

other hand, there were differences in the scores of different categories under language (M 

English = 8.1, SD = 4.3; M Arabic = 11.3, SD = 5.2) and the t-test result was significant (t 

language = - 5.277, p < 0.001). It indicates that on average, Arabic speaking respondents tend to 

use more risk communication channels than English speaking respondents. 

 In conclusion, residence, language and education impacted the use of most channels. 

Moreover, the impact of age affected the use of few channels, especially the Internet and social 

media. Finally, the religious denomination, gender, and social class were the least to affect 

pilgrims’ behavior toward usage. Although the effect of religion was tested among pilgrims from 

different denomination (Sunni and Shia), they are from the same religion (Islam). The results 
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could be more significant if the religion effect was tested in events other than Hajj, where there is 

more variety of religions (such as Christianity, Judaism, and Hinduism). In addition, there were 

very few respondents that represent the Shia Muslims, women, low-income pilgrims, and high-

income pilgrims. These reasons may have impacted the statistical tests’ results. 

 

5.5 Summary  

 The findings’ chapter highlighted the strengths and weaknesses of risk communication 

channels in providing information to Hajj pilgrims. First of all, the use of those channels among 

pilgrims varied dramatically. The results showed that the top-down communication was popular 

between Hajj organizations and their pilgrims since risk messages were communicated mostly 

through mosques, SMS, billboards, TV, pamphlets, public events, and health clinics. On the 

other hand, the bottom-up and horizontal communication styles were ignored since the outreach 

from bilingual staff, radio, Internet, and social media were the least to be used.  

 Second, four of PADM’s factors were impacting the use of risk information channels, 

including environmental cues, information sources, warning messages, and receiver 

characteristics affected. Therefore, Hajj organizations need to highlight these factors in their 

decision-making processes. 

 On the other hand, the results on the effect of social cues and channel access and 

preferences on usage failed to reject the null hypotheses and indicated that they do not affected 

the way pilgrims use of risk communication channels. Therefore, Hajj researchers need to study 

these two factors in more details to find why they did not affect pilgrims’ use of channels. 
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CHAPTER 6 

CONCLUSION 

This chapter concludes by giving a brief description of recommended strategies on how 

to improve risk information dissemination to various demographic groups in religious settings 

and their practical implications. Next, the chapter highlights the limitations of the PADM 

theoretical model in explaining how individuals behave when receiving risk information. Also, 

chapter 6 introduces other limitations that resulted from not having enough representatives of 

sub-groups (i.e., women, Shia Muslims, and low and high income individuals), which may have 

affected research findings and generalizability. Finally, the chapter concludes by giving a 

dissertation summary and future research directions. 

6.1 Implications 

6.1.1 Adopt Bottom-Up and Horizontal Strategies of Communication 

This study found that most of the used risk communication channels are those that allow 

for only a passive top-down communication channels, such as TV stations, messages at mosques, 

billboard, text messages, and pamphlets. These results indicated the adoption of a rigid command 

and control communication style, which tend to fail during emergencies (Andrew and Kendra, 

2012; Harrald, 2006; Kapucu, 2009). It is important to realize the impact of networking, 

connectivity, and sharing of information between all stakeholders (i.e., event organizations and 

crowd members) in order to empower them to cooperate and contribute (Auf der Heide, 2006). 

Recognizing that unpredicted events and conditions will result in emergency situations and 
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these must be dealt with by allowing flexibility and improvisational actions taken by different 

stakeholders. Andrew and Kendra (2012, p.523) posited that, “improvisation is part of adaptive 

governance. The notion of improvisation in emergency response recognizes cognitive limitations 

in preplanning and celebrates flexible and adaptive responses, since the full array of relationships 

and tasks cannot be identified in advance.” Flexibility may solve emergent challenges by 

creating emergent norms and behaviors, such as creating new social relationships and structures 

(Harrald, 2006). In recent years the advancement of “a more network and partner-based system 

(public-private, nonprofit) and less hierarchical approach” is being called for (Kapucu, 2009, 

p.17). Ordinary citizens might seek officials or others around them to find and supplement 

disaster related information. They may also be the first on the scene and save disaster victims or 

advise and direct their peers to take protective actions (Lindell et al., 2009).  

 

6.1.2 Recognize the Importance of Social Media in Risk Communication 

 The results of using social media are very low. Therefore, there is a need to urge crowd 

organizers to reconsider the use of this 2-way communication style. This communication 

technology has changed the way communication and information is being dispersed and 

consumed, and have improved and opened doors in distributing and gathering valuable 

information (Taibah & Arlikatti, 2015; Wu et al., 2008; Heighington, 2011). Information 

technology systems allow easy exchange of information with multiple societal representatives. 

Therefore, managers can move easily from an only downward approach of communication to a 

multi-structural communication through this technology (Shafritz et al., 2011).  

 In recent years social media has gained popularity in Saudi Arabia with 66.9% of all Saudis 

use the Internet and 31% of them active social media users (Statista, 2014; Internet World Stats, 
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n.a.). Of all the Saudi Internet users, the most popular social media websites are Facebook and 

Twitter (Statista, 2014). The Jordan Times (2014) reported that there are 8 million Facebook 

users in Saudi Arabia, while the Economist (2014) reported that the country has the highest 

Twitter penetration in the world. By March of 2014, there were 2.4 million Twitter users in 

Saudi Arabia (Arab Social Media Report, n.a). BBC News (2013b) reported that the popularity 

of social media in Saudi Arabia is among the highest in the Middle East mainly because of the 

high percentage of smartphone ownership. Refworld organization stated in 2010 that there is 

nearly 200% mobile penetration in the country (Refworld, n.d.). In addition, the number of 

Internet users in Saudi Arabia jumped from 200,000 in 2000 to 17.4 million in 2014, which is 

59.2% of its population (Internet World Stats, n.a.). 

 Despite the challenges of carrying a cell-phone because of the pilgrims’ clothing (i.e, no-

pocket Ihram) or fear of losing one’s purse in pubic places, Bowman (2014) in a CBC NEWS 

article highlighted the popularity of social media among Hajj pilgrims and stated that “social 

media came to Makkah in a big way.” According to the author, thousands of pilgrims use social 

media in the sacred areas in Hajj and in regular times around the year. There was even a hashtag 

(#HajjSelfie) that was retweeted thousands of times, and also posted to Instagram. 

 Setting up community response grids (CRG) is one approach to using social media in risk 

communication. The model was first introduced by computer scientists Shneiderman and Preece 

(2007) to allow citizens and professionals to exchange information about personal interests and 

facilitate problem solving. It has found wide applicability in the field of emergency management. 

For example in 2007 the University of Maryland (UMD) started a text-message-based 

emergency alert system (UMD Alert) to notify the UMD community about possible emergency 

events through emails and text messages (Wu et al., 2008). In addition, some of the emergency 
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related organizations have already used communication technologies (such as Facebook) to reach 

their targeted populations, such as Information Systems for Crisis Response and Management 

(ISCRAM), Arkansas Tech University Department of Emergency Administration and 

Management, and Emergency Awareness at the University of Maryland (White et al., 2009). 

  Thus the CRG model essentially depends on using technology in risk communication and 

integrates both the Internet and mobile technologies in delivering information during disasters to 

create web-based communities at social network sites (Wu et al., 2008). There are primarily two 

groups in a CRG model, the service providers and the service receivers (Jaeger et al., 2007). The 

relevancy of this model is that emergency personnel and citizen communities can serve as 

providers of information as well as receivers of information, fostering two-way, horizontal 

connections between citizens and vertically between citizens and emergency managers.  Thus as 

Lim (2010) advanced the CRG model allows ordinary individuals to express their values and 

preferences in the decision-making process within a short time and allows for easy access to 

information and direct connection through technology (Sutton, Palen, and Shklovski, 2008).  

  However, the key to a robust CRG is essentially three elements of the Information and 

Communication Technologies (ICTs) network, which are:  

1. ICT communication infrastructure, such as landline phone system and radios;  

2. ICT analytic tools that match people with similar interest and social characteristics, 

such as communities with the same language or nationality; and  

3. Community space, which is the feature of Web-based communities that are usually 

created in social network sites.  

  CRGs generate new relations and spark emotional and physical support between multiple 

stakeholders (Jaeger et al., 2007). They help create a friendly, receptive environment for 
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exchanging text messages, photos and/or videos as a way of delivering more details about 

current incidents. It is user-centered and provides recipients with risk information and the 

recommended steps in emergencies (White et al., 2009). 

 Taibah and Arlikatti (2015) modified the CRG model to categorize community members 

into influential social media actives (who disseminate risk information), social media followers, 

and social media inactives. The authors assumed that active and follower members disseminate 

social media information offline between them and with inactives through their social 

interactions as they share and discuss information with their families and friends. Therefore, 

social media is assumed to affect the three types of community members. See Figure 6.1, 

showing both actives and followers directly affected by this technology (solid arrows), while the 

indirect social media effect also exists (dotted lines). 

  The framework begins with pilgrims forming groups based on their social characteristics, 

such as nationality, language, or culture (this may already be in existence informally). The 

government can also use these small communities to target risk information using their most 

preferred language and style. This can help overcome language and cultural barriers and enhance 

risk communication among pilgrims and with government entities. Some of the critical 

information that can be disseminated through social media during the Hajj could be alerting 

pilgrims and authorities about spontaneous emergency situations, coordinating emergency 

response plans with pilgrims, notifying pilgrims of new activities, gathering information from the 

pilgrims about existing Hajj services, gauge their satisfaction or dissatisfaction, help connect 

pilgrims with families and friends overseas, identifying pilgrims in need of assistance; and 

sharing updates about weather conditions and surge in crowds. 
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Figure 6.1. Concept diagram demonstrating the use of social media through community response 
grids (CRGs) to enhance risk communication in Hajj. 
* Source: Taibah and Arlikatti (2015). 

 

6.1.3 Increase the Overall Level of Using Risk Channels Among Pilgrims by Addressing the 

Impact of PADM Factors on the Communication Structure  

 After combining all channels in the previous analysis section, the results showed a very 

low average of the use of channels among respondents (from 0 as the lowest score to 36 as the 

highest score, the respondents’ average was 9 points). Therefore, Hajj managers need to address 
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several issues in the communication structure in order to enhance the use of all channels among 

pilgrims and achieve a more effective risk communication system. 

 

6.1.3.1 Sources Characteristics 

 The results of environmental cues indicated that people who knew Makkah’s streets and 

signs were more skilled to find nearby clinics and billboards and had more connections with 

bilingual staff. On the other hand, first time pilgrims were attracted to use the Internet and social 

media and they seldom use the other channels. Therefore, Hajj managers need to give pilgrims 

general information about public facilities and services in the city, especially its roads, hospitals, 

and signs. If pilgrims were not introduced to such information, they would not approach risk 

information though these venues. 

 Also, the insignificant results of the impact of social cues on the use or risk communication 

channels are evidence of pilgrims’ social isolation. They will find it difficult to seek additional 

information from their peers or ask clarifications to the Hajj authorities. This is a very big 

weakness that needs to be remedied by encouraging pilgrims to engage in social activities and 

discussion. This could be through attending public events and participating in local activities. 

 Moreover, trust in information sources was affecting the use of most communication 

channels, but the accumulative level of trust was significantly low (from 0 as minimum trust to 

21 as maximum trust, the average trust among pilgrims was 7 points). Therefore, the information 

sources of the Hajj must implement techniques of increasing their crowd's trust in them. This can 

be administered through proper management in terms of responsiveness, transparency, 

accountability, and responsibility. In a risk communication context, the sources should utilize a 

collaborative system by adopting a more flexible and decentralized system to bring pilgrims’ 
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perspective into the decision making process. 

 To initiate this system, information sources should operate a program that trains their 

employees to use popular risk channels as a medium to educate their crowd members about the 

available ways of reaching them. In addition, crowd managers should be instructed about the 

important information that should be shared with their crowd members, such as route directions, 

warnings, and health information. 

 Also, it was recognized that public organizations (i.e., GDCD, Tawafa establishments, and 

Ministry of Hajj) preferred to only use top down communication channels, especially TV, radio, 

and messages at mosques. The use of these channels allows managers to reach a high percentage 

of pilgrims as they are popular and promote the flow of risk information from authorities to 

pilgrims. However, manager would not be able to take advantage of the bottom-up and 

horizontal communication feature that can be enabled through bilingual staff, public events, the 

Internet, and social media, for instance. Using such channels would allow for reaching a higher 

percentage of the crowd. These channels also enable pilgrims to seek more information as well 

as provide information to Hajj decision makers. 

 

6.1.3.2 Channel Characteristics 

 The results of channel access and preferences illustrated that pilgrims’ preferred channels 

were the least to provide risk information to those pilgrims, which indicates a structured 

communication style. In addition, the results showed differences in the order between the most 

used channels and the most effective channels (Table 6.1). The order of the most effect channels 

in providing risk information according to pilgrims were: around 80% chose pamphlets; around 

40% chose TV; around 30% chose mosques, text messages, and billboards; and less than 20% of 
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pilgrims chose the rest. On the other hand, the order of the most used channels among pilgrims 

were: around 70% of pilgrim used messages at mosques; around 60% used billboards and text 

messaging; around 50% used pamphlets, health clinics, TV, public events, and the Internet; and 

the less than 40% of pilgrims used the rest. These results indicated the ineffectiveness of current 

system because pilgrims were not using channels according to their level of effectiveness. 

Table 6.1 

The difference between the most effective and the most used risk communication channels. 

Most effective channels Percentages Most used channels Percentages 

1 Pamphlets Around 80% 1 Messages at mosques Around 70% 

2 Television Around 40% 2 Billboards and text messages Around 60% 

3 Mosques, text 
messages, and 
billboards 

Around 30% 3 Pamphlets, health clinics, 
television, public events, and 
Internet 

Around 50% 

4 Others Less than 20%  4 Others Less than 40% 

 
 

 Risk communication would be more effective if the most accessed and preferred channels 

were also the most used. For example, Hajj information sources would be more successful if they 

contacted international pilgrims through the Internet and social media, while contacting local 

pilgrim through TV, radio, and messages at mosques. Also, crowd managers should make their 

messages clear and easy to understand. Doing so, Hajj organizers would have an understandable 

information and flexible communication system that reach the target group in its most desired 

methods. 

 

6.1.3.3 Receiver Characteristics 

 Finally, the results of the receiver characteristics’ effect on the use of risk communication 
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channels were significant, especially culture, language, age, gender, and education. Therefore, 

the accessibility and preference of channels among crowd members from different demographic 

groups should be studied so that managers can send tailored messages to their constituents. 

 According to the results of culture and language, Arab pilgrims were the only group that 

focuses on local channels (such as television, mosques, and public events) and has the least 

average of using risk channels. Therefore, Hajj organization should use local channels to both 

warn them about risks and encourage them to access other risk communication channels more 

frequently. On the other hand English-speaking pilgrims from other cultures have higher 

percentages of using communication channels and they value the Internet and social media as 

sources of information more than Arabs. 

 Moreover, the results showed the vulnerability of elders and less educated individuals 

because they had low percentages in using all communication channels. Therefore, Hajj 

organizations need to narrow this gap by educating those pilgrims about the importance of risk 

information. Managers also need to realize the difficulty of doing so, since those pilgrims are 

isolated and rarely use any communication channel. 

 

6.2 Study Limitations 

 Just as with all studies, this research also has its own limitations. Using the PADM 

framework to find the most used risk communication channels among heterogeneous pilgrims is 

a major strength of this study. However, the PADM’s causal-chain framework of information 

seeking process in Figure 3.1 creates a false impression that individuals who receive risk 

information would be organized and rational in their behavior and attitudes towards emergencies. 

Even though PADM stages are sequential, many individuals do not follow the exact steps 
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(Lindell and Perry, 2011). For instance, a high ranking public official may get a direct link to 

accurate and credible information from Hajj organizers and start responding to an imminent 

disaster without experiencing environmental or social cues. Also, that official may not need 

multiple risk information channels to eliminate uncertainty because of a direct link with Hajj 

organizers. 

 Furthermore, PADM presents six key indicators without mentioning which are most or 

least influential on individuals’ decision-making process. This point is critical because 

considering individuals’ characteristics in only one factor should have more influence than the 

other indicators since it encompasses important variables concerning its effect on individuals’ 

behavior (such as age, gender, ethnicity, education, social class, and language). 

 Finally, there are some data collection limitations due to unexpected challenges. First, the 

survey license was rejected by the Saudi intelligence agency, which led to dividing the team into 

small groups in order to collect the data without being interrupted. Second, the researchers and 

the three team supervisors were unable to oversee the 21 interviewers all the time as a result of 

their separation into small groups. Third, 17 of the interviewers were males and 4 were females. 

Based on Saudi rules of gender segregation, interviewers were only allowed to talk to their same 

gender respondents. Therefore, the male interviewers were able to collect a sample of 300 

individuals. On the other hand, the female interviewers collected only 47 because they were 

obliged to leave early. Fourth, the survey instrument did not include languages other than 

English and Arabic, while major languages in Hajj (such as Persian, Hindi, Urdu, and Malay) are 

not included. Finally, getting to pilgrims’ income/economic status was challenging. This research 

approached this problem by indirectly measuring pilgrims’ social class, which is not as accurate 

as the direct measure of income. Also, the adopted indirect approach in this research resulted in 
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only having about 4.0% of the total respondents in the low-income category, which is very low 

compared to other categories (59.8% in the middle-income category and 7.2% in the upper-

income category). 

 

6.3 Dissertation Summary 

 This research looked at risk communication from a microscopic angle by focusing on the 

individual level of analysis. This study makes theoretical and practical contributions by 

expanding risk communication studies to religious crowded events and by demonstrating how 

emergency managers planning for crowded pilgrimage events need to consider the impacts of 

different individual characteristics-----region of origin, religious denomination, language, social 

class, education and gender on channel preferences and understanding of risk and protective 

actions decision making where large crowds congregate. 

 The research approached the subject by introducing the Hajj pilgrimage as a case study. 

This event enabled an understanding of the differences of channels preferences and use among 

its heterogeneous crowds. Next, the study adopted PADM as its framework. It proposed that 

individuals’ protective actions are impacted by six factors----- environmental cues, social cues, 

information sources, channel access and preferences, warning messages, and receiver 

characteristics. PADM’s conceptual framework was used to demonstrate how people are likely 

to receive information, perceive the threat and respond to disasters in defined steps, from seeking 

of information to taking protective actions.  

 Funding from SACM allowed the author travel to Saudi Arabia, participate in the Hajj of 

2013, and collect survey data. The TCMCORE provided 21 interviewers and three supervisors to 

interview 348 pilgrims in English and Arabic. The data was subsequently translated, coded and 
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statistically analyzed using SPSS.  

 The findings indicated that pilgrims used channels that foster top-down communication 

style (e.g., TV, SMS, billboards, pamphlets and mosques) whereas channels that foster bottom-

up and horizontal communication styles were rarely used (e.g., bilingual staff outreach, Internet, 

and social media). 

 Thus, organizers of Hajj and other crowded event managers need to balance between the 

top-down, bottom-up, and horizontal communication in order to give each stakeholder in the 

event a role in providing up to date information and an avenue for seeking information from 

multiple trustworthy sources. For instance, the top-down communication strategy would make 

the organizers control and manage the information; the bottom-up style would let crowd 

members provide feedback (i.e. need for more information of a certain kind, eye witness reports 

or photographs) or rate effectiveness, satisfaction or dissatisfaction with public services; while 

the horizontal style would connect between different individuals to confirm information and help 

one another overcome day-to-day obstacles. 

 Further, findings suggested that 4 of the 6 PADM factors --- environmental cues, 

information sources, warning messages, and receiver characteristics, impacted pilgrims’ use of 

channels while social cues and channel access and preferences were insignificant. 

 

6.4 Future Research Direction 

   This study successfully demonstrated the influence of the six PADM factors on pilgrims’ 

use of risk communication channels by using close-ended questionnaire. However, pilgrims were 

not able to explain their answers in detail. Therefore, there is a need to conduct a qualitative 

study with open-ended questions to highlight pilgrims' opinions on risk communication. 
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   There is also a need to understand what the various information sources including 

representatives from the Ministry of Hajj, GDCD, Tawafa establishments and research centers 

perceive to be the most popular risk communication channels and the challenges faced in using 

them. This would enable investigating whether pilgrims’ expectations and preferences align with 

those of the officials. If the results of this approach showed differences in preferences between 

information sources and receivers; then crowd managers could be advised as to the changes that 

need to be made in the behavior of risk information sources to ensure that communities of 

interest that they are trying to protect will receive information and heed the warnings.  

   Future studies also need to be able to better capture the influence of several receiver 

characteristics that this study was unable to capture. Specifically, there is a need to include more 

female respondents, respondents speaking different languages, and low-income individuals. It is 

also necessary to fine tune the income measure in surveys to arrive at an income parity index 

which will help to better gauge how socio-economic status of pilgrims from different countries is 

likely to impact receiving and understanding risk information and acting upon it.  

 Finally, the results of this study demonstrated the low percentages of pilgrims using risk 

communication channels. Future studies need to investigate why this is so. A more nuanced 

understanding of pilgrims preferences will help provide ways of encouraging crowd members to 

communicate more with event organizers in seeking and providing dynamic information which 

can help protect and save lives if an incident were to occur. A major focus could be on 

investigating why pilgrims have low levels of trust in Hajj sources and finding ways to increase 

this through greater transparency and interactions. Also, investigating which channels are used 

for generating more discussions and reactions among different pilgrims is important so that risk 

communication strategies are more inclusive and tailored to pilgrim’s preferences. 
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 Finally, there is a need for more such case studies at other crowded pilgrimage settings to 

investigate the effects of PADM's factors on preferred risk communication channels. Comparing 

and contrasting findings from numerous settings across the world will help identify how 

religious event managers can keep their constituents safer by encouraging transparency and 

ensuring that pilgrims can be contributors to more effective risk communication strategies. 
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 APPENDICES  

Appendix A: The relationship between usage and previously visiting Makkah. 

Channels Returning visitors 
(n = 107) 

First time visitors 
(n = 140) 

Total (N= 344) Somers’d 

1-  Television        

-  Not at all 35 32.7% 84 60.0% 119 48.2% 

- 0.276*** 
-  Some extent 26 24.3% 30 21.4% 56 22.7% 

-  Great extent 24 22.4% 16 11.4% 40 16.2% 

-  Very great extent 22 20.6% 10 7.1% 32 13.0% 

2-  Health clinics        

-  Not at all 44 41.1% 72 51.4% 116 47.0% 

- 0.128* 
-  Some extent 28 26.2% 37 26.4% 65 26.3% 

-  Great extent 20 18.7% 26 18.6% 46 18.6% 

-  Very great extent 15 14.0% 5 3.6% 20 8.1% 

3-  Text messaging        

-  Not at all 34 31.8% 69 49.3% 103 41.7% 

-0.159** 
-  Some extent 29 27.1% 23 16.4% 52 21.1% 

-  Great extent 22 20.6% 39 27.9% 61 24.7% 

-  Very great extent 22 20.6% 9 6.4% 31 12.6% 

4-  Billboards        

-  Not at all 29 27.1% 71 50.7% 100 40.5% 

- 0.165** 
-  Some extent 28 26.2% 18 12.9% 46 18.6% 

-  Great extent 31 29.0% 32 22.9% 63 25.5% 

-  Very great extent 19 17.8% 19 13.6% 38 15.4% 

5-  Bilingual staff        

-  Not at all 53 49.5% 96 68.6% 149 60.3% 

- 0.159** 
-  Some extent 23 21.5% 14 10.0% 37 15.0% 

-  Great extent 22 20.6% 21 15.0% 43 17.4% 

-  Very great extent 9 8.4% 9 6.4% 18 7.3% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix C: The relationship between the use of risk communication channels and the 
influence by other pilgrims (social cues). 

Channels Not at all 
(n = 148) 

Some extent 
(n = 65) 

Great extent 
(n = 24) 

V great extent 
(n = 10) 

Total 
(N= 247) 

Somers’d 

1-  Pamphlets            

-  Not at all 80 54.1% 21 32.3% 11 45.8% 5 50.0% 11
7 

47.4% 

0.166** 
-  Some extent 43 29.1% 23 35.4% 6 25.0% 0 0.0% 72 29.1% 

-  Great extent 19 12.8% 17 26.2% 5 20.8% 2 20.0% 43 17.4% 

-  Very great 
extent 

6 4.1% 4 6.2% 2 8.3% 3 30.0% 15 6.1% 

Appendix B: The relationship between the usage and previously performing Hajj. 

Channels Returning pilgrims 
 (n = 56) 

First time Pilgrims 
(n = 191) 

Total 
(N= 247) 

Somers’d 

1-  Television        

-  Not at all 18 62.5% 101 44.0% 119 48.2% 

0.150** 
-  Some extent 15 46.4% 41 15.7% 56 22.7% 

-  Great extent 14 42.9% 26 8.4% 40 16.2% 

-  Very great extent 9 39.3% 23 5.2% 32 13.0% 

3-  Health clinics        

-  Not at all 19 78.6% 97 37.7% 116 47.0% 

0.166** 
-  Some extent 14 50.0% 51 19.4% 65 26.3% 

-  Great extent 13 35.7% 33 13.6% 46 18.6% 

-  Very great extent 10 26.8% 10 2.6% 20 8.1% 

4-  Text messaging        

-  Not at all 17 60.7% 86 36.1% 103 41.7% 

0.121* 
-  Some extent 12 51.8% 40 12.0% 52 21.1% 

-  Great extent 17 39.3% 44 20.4% 61 24.7% 

-  Very great extent 10 39.3% 21 4.7% 31 12.6% 

5-  Billboards        

-  Not at all 14 51.8% 86 37.2% 100 40.5% 

0.134* 
-  Some extent 13 50.0% 33 9.4% 46 18.6% 

-  Great extent 18 55.4% 45 16.8% 63 25.5% 

-  Very great extent 11 33.9% 27 9.9% 38 15.4% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix D: The relationship between channels’ use and trust in GDCD representatives. 

Channels Not at all 
(n = 66) 

Some extent 
(n = 72) 

Great extent 
(n = 41) 

V great extent 
(n = 68) 

Total 
(N= 247) 

Somers’d 

1-  Television            

-  Not at all 45 68.2% 43 59.7% 11 26.8% 20 29.4% 119 48.2% 

0.400*** 
-  Some extent 14 21.2% 25 34.7% 13 31.7% 4 5.9% 56 22.7% 

-  Great extent 4 6.1% 3 4.2% 15 36.6% 18 26.5% 40 16.2% 

-  Very great extent 3 4.5% 1 1.4% 2 4.9% 26 38.2% 32 13.0% 

2-  Radio            

-  Not at all 54 81.8% 44 61.1% 25 61.0% 38 55.9% 161 65.2% 

0.213*** 
-  Some extent 10 15.2% 25 34.7% 8 19.5% 13 19.1% 56 22.7% 

-  Great extent 2 3.0% 3 4.2% 8 19.5% 3 4.4% 16 6.5% 

-  Very great extent 0 0.0% 0 0.0% 0 0.0% 14 20.6% 14 5.7% 
 
 

Appendix C (cont.) 

Channels Not at all 
(n = 148) 

Some extent 
(n = 65) 

Great extent 
(n = 24) 

V great extent 
(n = 10) 

Total 
(N= 247) 

Somers’d 

2-  Mosques            

-  Not at all 48 32.4% 16 24.6% 7 29.2% 3 30.0% 74 30.0% 

0.141* 
-  Some extent 58 39.2% 18 27.7% 6 25.0% 2 20.0% 84 34.0% 

-  Great extent 26 17.6% 23 35.4% 5 20.8% 0 0.0% 54 21.9% 

-  Very great extent 16 10.8% 8 12.3% 6 25.0% 5 50.0% 35 14.2% 

3-  Social media            

-  Not at all 82 55.4% 48 73.8% 14 58.3% 9 90.0% 153 61.9% 

-0.128* 
-  Some extent 27 18.2% 9 13.8% 2 8.3% 0 0.0% 38 15.4% 

-  Great extent 24 16.2% 5 7.7% 5 20.8% 0 0.0% 34 13.8% 

-  Very great extent 15 10.1% 3 4.6% 3 12.5% 1 10.0% 22 8.9% 

4-  Bilingual staff            

-  Not at all 96 64.9% 38 58.5% 9 37.5% 6 60.0% 149 60.3% 

0.120* 
-  Some extent 21 14.2% 12 18.5% 4 16.7% 0 0.0% 37 15.0% 

-  Great extent 20 13.5% 11 16.9% 10 41.7% 2 20.0% 43 17.4% 

-  Very great extent 11 7.4% 4 6.2% 1 4.2% 2 20.0% 18 7.3% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix D (cont.) 

Channels Not at all 
(n = 66) 

Some extent 
(n = 72) 

Great extent 
(n = 41) 

V great extent 
(n = 68) 

Total 
(N= 247) 

Somers’d 

3-  Mosques            

-  Not at all 24 36.4% 27 37.5% 9 22.0% 14 20.6% 74 30.0% 

0.252*** 
-  Some extent 32 48.5% 21 29.2% 14 34.1% 17 25.0% 84 34.0% 

-  Great extent 7 10.6% 17 23.6% 16 39.0% 14 20.6% 54 21.9% 

-  Very great extent 3 4.5% 7 9.7% 2 4.9% 23 33.8% 35 14.2% 

4-  Text Messaging            

-  Not at all 32 48.5% 32 44.4% 12 29.3% 27 39.7% 103 41.7% 

0.188** 
-  Some extent 16 24.2% 23 31.9% 9 22.0% 4 5.9% 52 21.1% 

-  Great extent 16 24.2% 14 19.4% 13 31.7% 18 26.5% 61 24.7% 

-  Very great extent 2 3.0% 3 4.2% 7 17.1% 19 27.9% 31 12.6% 

5-  Billboards            

-  Not at all 34 51.5% 33 45.8% 11 26.8% 22 32.4% 100 40.5% 

0.164** 
-  Some extent 10 15.2% 20 27.8% 5 12.2% 11 16.2% 46 18.6% 

-  Great extent 15 22.7% 9 12.5% 17 41.5% 22 32.4% 63 25.5% 

-  Very great extent 7 10.6% 10 13.9% 8 19.5% 13 19.1% 38 15.4% 

6-  Bilingual staff            

-  Not at all 40 60.6% 58 80.6% 19 46.3% 32 47.1% 149 60.3% 

0.141* 
-  Some extent 8 12.1% 10 13.9% 8 19.5% 11 16.2% 37 15.0% 

-  Great extent 11 16.7% 4 5.6% 11 26.8% 17 25.0% 43 17.4% 

-  Very great extent 7 10.6% 0 0.0% 3 7.3% 8 11.8% 18 7.3% 

             *p < 0.05, **p < 0.01, ***p < 0.001 

 
Appendix E: The relationship between the use of each channel and Tawafa Establishments’ 
representatives. 
Channels Not at all 

(n = 108) 
Some extent 

(n = 73) 
Great extent 

(n = 33) 
V great extent 

(n = 33) 
Total 

(N= 247) 
Somers’d 

1-  Television            

-  Not at all 69 63.9% 33 45.2% 7 21.2% 10 30.3% 119 48.2% 

0.337*** 
-  Some extent 25 23.1% 21 28.8% 9 27.3% 1 3.0% 56 22.7% 

-  Great extent 5 4.6% 14 19.2% 14 42.4% 7 21.2% 40 16.2% 

-  Very great extent 9 8.3% 5 6.8% 3 9.1% 15 45.5% 32 13.0% 
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Appendix E (cont.) 

Channels Not at all 
(n = 108) 

Some extent 
(n = 73) 

Great extent 
(n = 33) 

V great extent 
(n = 33) 

Total 
(N= 247) 

Somers’d 

2-  Radio            

-  Not at all 73 67.6% 49 67.1% 24 72.7% 15 45.5% 161 65.2% 

0.129* 
-  Some extent 30 27.8% 17 23.3% 3 9.1% 6 18.2% 56 22.7% 

-  Great extent 3 2.8% 7 9.6% 6 18.2% 0 0.0% 16 6.5% 

-  Very great extent 2 1.9% 0 0.0% 0 0.0% 12 36.4% 14 5.7% 

3-  Mosques            

-  Not at all 35 32.4% 23 31.5% 9 27.3% 7 21.2% 74 30.0% 

0.174** 
-  Some extent 45 41.7% 24 32.9% 10 30.3% 5 15.2% 84 34.0% 

-  Great extent 17 15.7% 21 28.8% 10 30.3% 6 18.2% 54 21.9% 

-  Very great extent 11 10.2% 5 6.8% 4 12.1% 15 45.5% 35 14.2% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
 

Appendix F: The relationship between the use of channels and trust in the Ministry of Hajj 
representatives. 

Channels Not at all 
(n = 72) 

Some extent 
(n = 65) 

Great extent 
(n = 50) 

V great extent 
(n = 60) 

Total 
(N= 247) 

Somers’d 

1-  Television            

-  Not at all 45 62.5% 39 60.0% 18 36.0% 17 28.3% 119 48.2% 

0.355*** 
-  Some extent 19 26.4% 20 30.8% 14 28.0% 3 5.0% 56 22.7% 

-  Great extent 5 6.9% 4 6.2% 15 30.0% 16 26.7% 40 16.2% 

-  Very great extent 3 4.2% 2 3.1% 3 6.0% 24 40.0% 32 13.0% 

2-  Radio            

-  Not at all 47 65.3% 50 76.9% 31 62.0% 33 55.0% 161 65.2% 

0.136* 
-  Some extent 22 30.6% 14 21.5% 10 20.0% 10 16.7% 56 22.7% 

-  Great extent 2 2.8% 1 1.5% 9 18.0% 4 6.7% 16 6.5% 

-  Very great extent 1 1.4% 0 0.0% 0 0.0% 13 21.7% 14 5.7% 
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Appendix F (cont.) 

Channels Not at all 
(n = 72) 

Some extent 
(n = 65) 

Great extent 
(n = 50) 

V great extent 
(n = 60) 

Total 
(N= 247) 

Somers’d 

3-  Mosques            

-  Not at all 29 40.3% 20 30.8% 13 26.0% 12 20.0% 74 30.0% 

0.278*** 
-  Some extent 28 38.9% 30 46.2% 13 26.0% 13 21.7% 84 34.0% 

-  Great extent 11 15.3% 12 18.5% 21 42.0% 10 16.7% 54 21.9% 

-  Very great extent 4 5.6% 3 4.6% 3 6.0% 25 41.7% 35 14.2% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
 

Appendix G: The relationship between the use of each channel and trust in pilgrimage 
mission representatives. 

Channels Not at all 
(n = 56) 

Some extent 
(n = 91) 

Great extent 
(n = 63) 

V great extent 
(n = 37) 

Total 
(N= 247) 

Somers’d 

1-  Television            

-  Not at all 31 55.4% 52 57.1% 25 39.7% 11 29.7% 119 48.2% 

0.236*** 
-  Some extent 15 26.8% 21 23.1% 18 28.6% 2 5.4% 56 22.7% 

-  Great extent 7 12.5% 11 12.1% 15 23.8% 7 18.9% 40 16.2% 

-  Very great extent 3 5.4% 7 7.7% 5 7.9% 17 45.9% 32 13.0% 

2-  Mosques            

-  Not at all 21 37.5% 27 29.7% 17 27.0% 9 24.3% 74 30.0% 

0.174** 
-  Some extent 19 33.9% 39 42.9% 19 30.2% 7 18.9% 84 34.0% 

-  Great extent 12 21.4% 17 18.7% 19 30.2% 6 16.2% 54 21.9% 

-  Very great extent 4 7.1% 8 8.8% 8 12.7% 15 40.5% 35 14.2% 

3-  Health clinics            

-  Not at all 31 55.4% 42 46.2% 26 41.3% 17 45.9% 116 47.0% 

0.132* 
-  Some extent 17 30.4% 28 30.8% 12 19.0% 8 21.6% 65 26.3% 

-  Great extent 5 8.9% 18 19.8% 20 31.7% 3 8.1% 46 18.6% 

-  Very great extent 3 5.4% 3 3.3% 5 7.9% 9 24.3% 20 8.1% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix H: The relationship between the use of communication channels and Hajj group 
leaders. 

Channels Not at all 
(n = 62) 

Some extent 
(n = 84) 

Great extent 
(n = 50) 

V great extent 
(n = 51) 

Total 
(N= 247) 

Somers’d 

1-  Television            

-  Not at all 40 64.5% 47 56.0% 17 34.0% 15 29.4% 119 48.2% 

0.319*** 
-  Some extent 12 19.4% 25 29.8% 15 30.0% 4 7.8% 56 22.7% 

-  Great extent 7 11.3% 10 11.9% 11 22.0% 12 23.5% 40 16.2% 

-  Very great extent 3 4.8% 2 2.4% 7 14.0% 20 39.2% 32 13.0% 

2-  Mosques            

-  Not at all 27 43.5% 20 23.8% 17 34.0% 10 19.6% 74 30.0% 

0.169** 
-  Some extent 13 21.0% 45 53.6% 13 26.0% 13 25.5% 84 34.0% 

-  Great extent 13 21.0% 15 17.9% 17 34.0% 9 17.6% 54 21.9% 

-  Very great extent 9 14.5% 4 4.8% 3 6.0% 19 37.3% 35 14.2% 

3-  Health clinics            

-  Not at all 39 62.9% 31 36.9% 23 46.0% 23 45.1% 116 47.0% 

0.124* 
-  Some extent 12 19.4% 31 36.9% 12 24.0% 10 19.6% 65 26.3% 

-  Great extent 8 12.9% 18 21.4% 11 22.0% 9 17.6% 46 18.6% 

-  Very great extent 3 4.8% 4 4.8% 4 8.0% 9 17.6% 20 8.1% 

4-  Social media            

-  Not at all 52 83.9% 37 44.0% 35 70.0% 29 56.9% 153 61.9% 

0.140* 
-  Some extent 5 8.1% 24 28.6% 3 6.0% 6 11.8% 38 15.4% 

-  Great extent 2 3.2% 20 23.8% 4 8.0% 8 15.7% 34 13.8% 

-  Very great extent 3 4.8% 3 3.6% 8 16.0% 8 15.7% 22 8.9% 

5-  Billboards            

-  Not at all 41 66.1% 23 27.4% 17 34.0% 19 37.3% 100 40.5% 

0.145* 
-  Some extent 5 8.1% 25 29.8% 8 16.0% 8 15.7% 46 18.6% 

-  Great extent 7 11.3% 24 28.6% 15 30.0% 17 33.3% 63 25.5% 

-  Very great extent 9 14.5% 12 14.3% 10 20.0% 7 13.7% 38 15.4% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix I: The relationship between the use of risk communication channels and trust in 
residential/hotel managers. 

Channels Not at all 
(n =83) 

Some extent 
(n = 83) 

Great extent 
(n = 46) 

V great extent 
(n = 35) 

Total 
(N= 247) 

Somers’d 

1-  Pamphlet            

-  Not at all 23 27.7% 45 54.2% 27 58.7% 22 62.9% 117 47.4% 

-0.209*** 
-  Some extent 31 37.3% 26 31.3% 11 23.9% 4 11.4% 72 29.1% 

-  Great extent 23 27.7% 8 9.6% 7 15.2% 5 14.3% 43 17.4% 

-  Very great extent 6 7.2% 4 4.8% 1 2.2% 4 11.4% 15 6.1% 

2-  Television            

-  Not at all 55 66.3% 37 44.6% 18 39.1% 9 25.7% 119 48.2% 

0.302*** 
-  Some extent 19 22.9% 21 25.3% 13 28.3% 3 8.6% 56 22.7% 

-  Great extent 4 4.8% 16 19.3% 13 28.3% 7 20.0% 40 16.2% 

-  Very great extent 5 6.0% 9 10.8% 2 4.3% 16 45.7% 32 13.0% 

3-  Mosques            

-  Not at all 30 36.1% 28 33.7% 10 21.7% 6 17.1% 74 30.0% 

0.255*** 
-  Some extent 31 37.3% 36 43.4% 13 28.3% 4 11.4% 84 34.0% 

-  Great extent 17 20.5% 14 16.9% 16 34.8% 7 20.0% 54 21.9% 

-  Very great extent 5 6.0% 5 6.0% 7 15.2% 18 51.4% 35 14.2% 

4-  Public events            

-  Not at all 54 65.1% 25 30.1% 18 39.1% 23 65.7% 120 48.6% 

0.154* 
-  Some extent 21 25.3% 52 62.7% 12 26.1% 2 5.7% 87 35.2% 

-  Great extent 7 8.4% 4 4.8% 16 34.8% 5 14.3% 32 13.0% 

-  Very great extent 1 1.2% 2 2.4% 0 0.0% 5 14.3% 8 3.2% 

5-  Health clinics            

-  Not at all 50 60.2% 36 43.4% 12 26.1% 18 51.4% 116 47.0% 

0.206*** 
-  Some extent 22 26.5% 26 31.3% 15 32.6% 2 5.7% 65 26.3% 

-  Great extent 8 9.6% 17 20.5% 12 26.1% 9 25.7% 46 18.6% 

-  Very great extent 3 3.6% 4 4.8% 7 15.2% 6 17.1% 20 8.1% 

6-  Billboards            

-  Not at all 49 59.0% 24 28.9% 10 21.7% 17 48.6% 100 40.5% 
0.175** 

-  Some extent 12 14.5% 27 32.5% 4 8.7% 3 8.6% 46 18.6% 
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Appendix I (cont.)  

Channels Not at all 
(n =83) 

Some extent 
(n = 83) 

Great extent 
(n = 46) 

V great extent 
(n = 35) 

Total 
(N= 247) 

Somers’d 

-  Great extent 11 13.3% 19 22.9% 22 47.8% 11 31.4% 63 25.5% 
0.175** 

-  Very great extent 11 13.3% 13 15.7% 10 21.7% 4 11.4% 38 15.4% 

7- Bilingual staff            

-  Not at all 67 80.7% 48 57.8% 15 32.6% 19 54.3% 14
9 

60.3% 

0.302*** 
-  Some extent 10 12.0% 17 20.5% 9 19.6% 1 2.9% 37 15.0% 

-  Great extent 4 4.8% 14 16.9% 17 37.0% 8 22.9% 43 17.4% 

-  Very great extent 2 2.4% 4 4.8% 5 10.9% 7 20.0% 18 7.3% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
 

Appendix J: The relationship between the use of channels and trust in other pilgrims. 

Channels Not at all 
(n =123) 

Some extent 
(n = 49) 

Great extent 
(n = 45) 

V great extent 
(n = 30) 

Total 
(N= 247) 

Somers’d 

1- Public events            

-  Not at all 68 55.3% 25 51.0% 16 35.6% 11 36.7% 120 48.6% 

0.165** 
-  Some extent 42 34.1% 17 34.7% 18 40.0% 10 33.3% 87 35.2% 

-  Great extent 10 8.1% 3 6.1% 11 24.4% 8 26.7% 32 13.0% 

-  Very great extent 3 2.4% 4 8.2% 0 0.0% 1 3.3% 8 3.2% 

2- Billboards            

-  Not at all 62 50.4% 16 32.7% 13 28.9% 9 30.0% 100 40.5% 

0.207*** 
-  Some extent 27 22.0% 9 18.4% 9 20.0% 1 3.3% 46 18.6% 

-  Great extent 17 13.8% 17 34.7% 19 42.2% 10 33.3% 63 25.5% 

-  Very great extent 17 13.8% 7 14.3% 4 8.9% 10 33.3% 38 15.4% 

3- Bilingual staff            

-  Not at all 92 74.8% 21 42.9% 21 46.7% 15 50.0% 149 60.3% 

0.246*** 
-  Some extent 15 12.2% 12 24.5% 6 13.3% 4 13.3% 37 15.0% 

-  Great extent 9 7.3% 13 26.5% 16 35.6% 5 16.7% 43 17.4% 

-  Very great extent 7 5.7% 3 6.1% 2 4.4% 6 20.0% 18 7.3% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix K: The relationship between the use of risk communication channels and receiving 
risk information. 

Channels Yes 
(n = 85) 

No, don’t know or not 
applicable (n = 162) 

Total 
(N= 247) 

Somers’d 

1-  Pamphlets        

-  Not at all 17 20.0% 100 61.7% 117 47.4% 

-0.355*** 
-  Some extent 35 41.2% 37 22.8% 72 29.1% 

-  Great extent 26 30.6% 17 10.5% 43 17.4% 

-  Very great extent 7 8.2% 8 4.9% 15 6.1% 

2-  Television        

-  Not at all 47 55.3% 72 44.4% 119 48.2% 

0.199* 
-  Some extent 19 22.4% 37 22.8% 56 22.7% 

-  Great extent 14 16.5% 26 16.0% 40 16.2% 

-  Very great extent 5 5.9% 27 16.7% 32 13.0% 

3-  Health clinics        

-  Not at all 50 58.8% 66 40.7% 116 47.0% 

0.162** 
-  Some extent 19 22.4% 46 28.4% 65 26.3% 

-  Great extent 12 14.1% 34 21.0% 46 18.6% 

-  Very great extent 4 4.7% 16 9.9% 20 8.1% 

4-  Social media        

-  Not at all 60 70.6% 93 57.4% 153 61.9% 

0.132* 
-  Some extent 12 14.1% 26 16.0% 38 15.4% 

-  Great extent 9 10.6% 25 15.4% 34 13.8% 

-  Very great extent 4 4.7% 18 11.1% 22 8.9% 

5-  Billboards        

-  Not at all 41 48.2% 59 36.4% 100 40.5% 

0.132* 
-  Some extent 19 22.4% 27 16.7% 46 18.6% 

-  Great extent 15 17.6% 48 29.6% 63 25.5% 

-  Very great extent 10 11.8% 28 17.3% 38 15.4% 
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Appendix K (cont.) 

Channels Yes 
(n = 85) 

No, don’t know or not 
applicable (n = 162) 

Total 
(N= 247) 

Somers’d 

6-  Bilingual staff        

-  Not at all 57 67.1% 92 56.8% 149 60.3% 

0.125* 
-  Some extent 15 17.6% 22 13.6% 37 15.0% 

-  Great extent 11 12.9% 32 19.8% 43 17.4% 

-  Very great extent 2 2.4% 16 9.9% 18 7.3% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
 

Appendix L: The relationship between the use of risk communication channels and having a 
leader in Hajj pilgrimage. 

Channels Yes 
(n = 177) 

No, don’t know or not 
applicable (n = 70) 

Total 
(N= 247) 

Somers’d 

1- Radio        

-  Not at all 108 61.0% 53 75.7% 161 65.2% 

-0.116* 
-  Some extent 47 26.6% 9 12.9% 56 22.7% 

-  Great extent 12 6.8% 4 5.7% 16 6.5% 

-  Very great extent 10 5.6% 4 5.7% 14 5.7% 

2-  Internet        

-  Not at all 86 48.6% 43 61.4% 129 52.2% 

-0.135* 
-  Some extent 48 27.1% 20 28.6% 68 27.5% 

-  Great extent 36 20.3% 6 8.6% 42 17.0% 

-  Very great extent 7 4.0% 1 1.4% 8 3.2% 

3-  Social media        

-  Not at all 104 58.8% 49 70.0% 153 61.9% 

-0.122* 
-  Some extent 26 14.7% 12 17.1% 38 15.4% 

-  Great extent 27 15.3% 7 10.0% 34 13.8% 

-  Very great extent 20 11.3% 2 2.9% 22 8.9% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix M: The relationship between the use of channels and contacting a Hajj group 
leader. 

Channels None 
(n =15) 

Once a month 
or less 

(n = 11) 

Once a 
week 

(n = 42) 

Several times 
a week 

(n = 102) 

Total 
(N= 170) 

Somers’d 

1- Television            

-  Not at all 5 33.3% 7 63.6% 30 71.4% 39 38.2% 81 47.6% 

0.201** 
-  Some extent 6 40.0% 2 18.2% 8 19.0% 22 21.6% 38 22.4% 

-  Great extent 3 20.0% 2 18.2% 2 4.8% 22 21.6% 29 17.1% 

-  Very great extent 1 6.7% 0 0.0% 2 4.8% 19 18.6% 22 12.9% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
 
 

Appendix N: The results for testing the relationship between the use of communication 
channels and choosing channels as the first choice in the most effective communication. 

First choice Not at all Some extent Great extent V great extent Total (N= 247) Somers’d 

The use of pamphlets 

- Pamphlets 18 15.4% 20 27.8% 25 58.1% 9 60.0% 72 29.1% 

-0.207*** 

- Television 31 26.5% 7 9.7% 3 7.0% 1 6.7% 42 17.0% 

- Radio 1 0.9% 1 1.4% 0 0.0% 0 0.0% 2 0.8% 

- Internet 4 3.4% 7 9.7% 5 11.6% 0 0.0% 16 6.5% 

- Mosques 11 9.4% 7 9.7% 1 2.3% 3 20.0% 22 8.9% 

- Public events 4 3.4% 2 2.8% 1 2.3% 0 0.0% 7 2.8% 

- Health clinics 6 5.1% 2 2.8% 1 2.3% 0 0.0% 9 3.6% 

- Social media 3 2.6% 3 4.2% 1 2.3% 1 6.7% 8 3.2% 

- Text messages 23 19.7% 11 15.3% 4 9.3% 0 0.0% 38 15.4% 

- Billboards 12 10.3% 7 9.7% 1 2.3% 0 0.0% 20 8.1% 

- Bilingual staff 2 1.7% 3 4.2% 0 0.0% 1 6.7% 6 2.4% 

- Other 2 1.7% 2 2.8% 1 2.3% 0 0.0% 5 2.0% 

Total 117 47.4% 72 29.1% 43 17.4% 15 6.1% 247 100.0%  
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Appendix N (cont.) 

First choice Not at all Some extent Great extent V great extent Total (N= 247) Somers’d 

The use of text messages 

- Pamphlets 36 35.0% 22 42.3% 12 19.7% 2 6.5% 72 29.1% 

0.217*** 

- Television 19 18.4% 8 15.4% 11 18.0% 4 12.9% 42 17.0% 

- Radio 1 1.0% 0 0.0% 1 1.6% 0 0.0% 2 0.8% 

- Internet 8 7.8% 4 7.7% 3 4.9% 1 3.2% 16 6.5% 

- Mosques 14 13.6% 2 3.8% 5 8.2% 1 3.2% 22 8.9% 

- Public events 3 2.9% 2 3.8% 2 3.3% 0 0.0% 7 2.8% 

- Health clinics 4 3.9% 1 1.9% 3 4.9% 1 3.2% 9 3.6% 

- Social media 4 3.9% 1 1.9% 2 3.3% 1 3.2% 8 3.2% 

- Text messages 2 1.9% 4 7.7% 15 24.6% 17 54.8% 38 15.4% 

- Billboards 6 5.8% 7 13.5% 4 6.6% 3 9.7% 20 8.1% 

- Bilingual staff 4 3.9% 1 1.9% 1 1.6% 0 0.0% 6 2.4% 

- Other 2 1.9% 0 0.0% 2 3.3% 1 3.2% 5 2.0% 

Total 103 41.7% 52 21.1% 61 24.7% 31 12.6% 247 100.0%  

The use of billboards 

- Pamphlets 35 35.0% 19 41.3% 16 25.4% 2 5.3% 72 29.1% 

0.245*** 

- Television 18 18.0% 6 13.0% 10 15.9% 8 21.1% 42 17.0% 

- Radio 1 1.0% 0 0.0% 0 0.0% 1 2.6% 2 0.8% 

- Internet 10 10.0% 2 4.3% 2 3.2% 2 5.3% 16 6.5% 

- Mosques 13 13.0% 2 4.3% 6 9.5% 1 2.6% 22 8.9% 

- Public events 2 2.0% 2 4.3% 3 4.8% 0 0.0% 7 2.8% 

- Health clinics 4 4.0% 0 0.0% 3 4.8% 2 5.3% 9 3.6% 

- Social media 4 4.0% 3 6.5% 1 1.6% 0 0.0% 8 3.2% 

- Text messages 9 9.0% 9 19.6% 15 23.8% 5 13.2% 38 15.4% 

- Billboards 0 0.0% 3 6.5% 3 4.8% 14 36.8% 20 8.1% 

- Bilingual staff 3 3.0% 0 0.0% 2 3.2% 1 2.6% 6 2.4% 

- Other 1 1.0% 0 0.0% 2 3.2% 2 5.3% 5 2.0% 

Total 100 40.5% 46 18.6% 63 25.5% 38 15.4% 247 100.0%  
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Appendix N (cont.) 

First choice Not at all Some extent Great extent V great extent Total (N= 247) Somers’d 

The use of bilingual staff 

- Pamphlets 48 32.2% 10 27.0% 13 30.2% 1 5.6% 72 29.1% 

0.128* 

- Television 25 16.8% 3 8.1% 9 20.9% 5 27.8% 42 17.0% 

- Radio 1 0.7% 1 2.7% 0 0.0% 0 0.0% 2 0.8% 

- Internet 12 8.1% 1 2.7% 2 4.7% 1 5.6% 16 6.5% 

- Mosques 16 10.7% 1 2.7% 3 7.0% 2 11.1% 22 8.9% 

- Public events 2 1.3% 2 5.4% 3 7.0% 0 0.0% 7 2.8% 

- Health clinics 8 5.4% 0 0.0% 0 0.0% 1 5.6% 9 3.6% 

- Social media 7 4.7% 1 2.7% 0 0.0% 0 0.0% 8 3.2% 

- Text messages 21 14.1% 8 21.6% 7 16.3% 2 11.1% 38 15.4% 

- Billboards 5 3.4% 9 24.3% 3 7.0% 3 16.7% 20 8.1% 

- Bilingual staff 1 0.7% 1 2.7% 2 4.7% 2 11.1% 6 2.4% 

- Other 3 2.0% 0 0.0% 1 2.3% 1 5.6% 5 2.0% 

Total 149 60.3% 37 15.0% 43 17.4% 18 7.3% 247 100.0%  

             *p < 0.05, **p < 0.01, ***p < 0.001 
 

Appendix O: The correlation between usage and the second most effective channels. 

Second choice Not at all Some extent Great extent V great extent Total (N= 247) Somers’d 

 The use of television  

- Pamphlets 32 26.9% 5 8.9% 2 5.0% 0 0.0% 39 15.8% 

0.123** 

- Television 12 10.1% 10 17.9% 10 25.0% 3 9.4% 35 14.2% 

- Radio 6 5.0% 6 10.7% 2 5.0% 8 25.0% 22 8.9% 

- Internet 14 11.8% 6 10.7% 3 7.5% 3 9.4% 26 10.5% 

- Mosques 14 11.8% 4 7.1% 1 2.5% 8 25.0% 27 10.9% 

- Public events 9 7.6% 3 5.4% 1 2.5% 0 0.0% 13 5.3% 

- Health clinics 5 4.2% 4 7.1% 1 2.5% 1 3.1% 11 4.5% 

- Social media 1 0.8% 3 5.4% 4 10.0% 3 9.4% 11 4.5% 

- Text messages 10 8.4% 9 16.1% 5 12.5% 4 12.5% 28 11.3% 

- Billboards 8 6.7% 5 8.9% 9 22.5% 1 3.1% 23 9.3% 

- Bilingual staff 6 5.0% 1 1.8% 2 5.0% 1 3.1% 10 4.0% 

- Other 2 1.7% 0 0.0% 0 0.0% 0 0.0% 2 0.8% 

Total 119 48.2% 56 22.7% 40 16.2% 32 13.0% 247 100.0%  
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Appendix O (cont.) 

Second choice Not at all Some extent Great extent V great extent Total (N= 247) Somers’d 

The use of public events 

- Pamphlets 32 26.7% 6 6.9% 1 3.1% 0 0.0% 39 15.8% 

0.158*** 

- Television 13 10.8% 16 18.4% 4 12.5% 2 25.0% 35 14.2% 

- Radio 13 10.8% 6 6.9% 3 9.4% 0 0.0% 22 8.9% 

- Internet 11 9.2% 11 12.6% 3 9.4% 1 12.5% 26 10.5% 

- Mosques 12 10.0% 12 13.8% 3 9.4% 0 0.0% 27 10.9% 

- Public events 1 0.8% 4 4.6% 6 18.8% 2 25.0% 13 5.3% 

- Health clinics 7 5.8% 2 2.3% 1 3.1% 1 12.5% 11 4.5% 

- Social media 3 2.5% 6 6.9% 2 6.3% 0 0.0% 11 4.5% 

- Text messages 12 10.0% 13 14.9% 3 9.4% 0 0.0% 28 11.3% 

- Billboards 10 8.3% 8 9.2% 5 15.6% 0 0.0% 23 9.3% 

- Bilingual staff 4 3.3% 3 3.4% 1 3.1% 2 25.0% 10 4.0% 

- Other 2 1.7% 0 0.0% 0 0.0% 0 0.0% 2 0.8% 

Total 120 48.6% 87 35.2% 32 13.0% 8 3.23.2
% 

247 100.0%  

The use of text messages 

- Pamphlets 19 18.4% 6 11.5% 10 16.4% 4 12.9% 39 15.8% 

0.169** 

- Television 11 10.7% 10 19.2% 11 18.0% 3 9.7% 35 14.2% 

- Radio 13 12.6% 3 5.8% 5 8.2% 1 3.2% 22 8.9% 

- Internet 20 19.4% 4 7.7% 1 1.6% 1 3.2% 26 10.5% 

- Mosques 15 14.6% 4 7.7% 8 13.1% 0 0.0% 27 10.9% 

- Public events 6 5.8% 4 7.7% 3 4.9% 0 0.0% 13 5.3% 

- Health clinics 6 5.8% 5 9.6% 0 0.0% 0 0.0% 11 4.5% 

- Social media 0 0.0% 2 3.8% 4 6.6% 5 16.1% 11 4.5% 

- Text messages 5 5.9% 6 11.5% 10 16.4% 7 22.6% 28 11.3% 

- Billboards 3 2.9% 7 13.5% 6 9.8% 7 22.6% 23 9.3% 

- Bilingual staff 4 3.9% 1 1.9% 2 3.3% 3 9.7% 10 4.0% 

- Other 1 1.0% 0 0.0% 1 1.6% 0 0.0% 2 0.8% 

Total 103 41.7% 103 21.1% 61 24.7% 31 12.6% 247 100.0
% 
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Appendix O (cont.) 

Second choice Not at all Some extent Great extent V great extent Total (N= 247) Somers’d 

The use of billboards 

- Pamphlets 22 22.0% 8 17.4% 8 12.7% 1 2.6% 39 15.8% 

0.210*** 

- Television 9 9.0% 6 13.0% 13 20.6% 7 18.4% 35 14.2% 

- Radio 11 11.0% 3 6.5% 5 7.9% 3 7.9% 22 8.9% 

- Internet 17 17.0% 8 17.4% 0 0.0% 1 2.6% 26 10.5% 

- Mosques 18 18.0% 3 6.5% 5 7.9% 1 2.6% 27 10.9% 

- Public events 6 6.0% 3 6.5% 3 4.8% 1 2.6% 13 5.3% 

- Health clinics 4 4.0% 3 6.5% 3 4.8% 1 2.6% 11 4.5% 

- Social media 1 1.0% 4 8.7% 4 6.3% 2 5.3% 11 4.5% 

- Text messages 6 6.0% 4 8.7% 8 12.7% 10 26.3% 28 11.3% 

- Billboards 0 0.0% 4 8.7% 13 20.6% 6 15.8% 23 9.3% 

- Bilingual staff 5 5.0% 0 0.0% 1 1.6% 4 10.5% 10 4.0% 

- Other 1 1.0% 0 0.0% 0 0.0% 1 2.6% 2 0.8% 

Total 100 40.5% 46 18.6% 63 25.5% 38 15.4% 247 100.0%  

The use of bilingual staff 

- Pamphlets 29 19.5% 3 8.1% 6 14.0% 1 5.6% 39 15.8% 

0.128* 

- Television 18 12.1% 6 16.2% 9 20.9% 2 11.1% 35 14.2% 

- Radio 10 6.7% 1 2.7% 8 18.6% 3 16.7% 22 8.9% 

- Internet 23 15.4% 1 2.7% 2 4.7% 0 0.0% 26 10.5% 

- Mosques 22 14.8% 1 2.7% 4 9.3% 0 0.0% 27 10.9% 

- Public events 7 4.7% 3 8.1% 1 2.3% 2 11.1% 13 5.3% 

- Health clinics 9 6.0% 2 5.4% 0 0.0% 0 0.0% 11 4.5% 

- Social media 3 2.0% 6 16.2% 2 4.7% 0 0.0% 11 4.5% 

- Text messages 16 10.7% 5 13.5% 4 9.3% 3 16.7% 28 11.3% 

- Billboards 9 6.0% 7 18.9% 6 14.0% 1 5.6% 23 9.3% 

- Bilingual staff 2 1.3% 1 2.7% 1 2.3% 6 33.3% 10 4.0% 

- Other 1 0.7% 1 2.7% 0 0.0% 0 0.0% 2 0.8% 

Total 149 60.3% 37 15.0% 43 17.4% 18 7.3% 247 100.0%  

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix P: The relationship between usage and the third most effective channels. 

Third choice Not at all Some extent Great extent V great extent Total (N= 247) Somers’d 

 The use of radio  

- Pamphlets 66 66.0% 10 21.7% 3 4.8% 3 7.9% 82 33.2% 

0.112* 

- Television 16 16.0% 6 13.0% 2 3.2% 1 2.6% 25 10.1% 

- Radio 9 9.0% 5 10.9% 2 3.2% 3 7.9% 19 7.7% 

- Internet 3 3.0% 0 0.0% 0 0.0% 1 2.6% 4 1.6% 

- Mosques 12 12.0% 12 26.1% 4 6.3% 4 10.5% 32 13.0% 

- Public events 17 17.0% 0 0.0% 0 0.0% 0 0.0% 17 6.9% 

- Health clinics 6 6.0% 9 19.6% 1 1.6% 2 5.3% 18 7.3% 

- Social media 3 3.0% 3 6.5% 0 0.0% 0 0.0% 6 2.4% 

- Text messages 6 6.0% 2 4.3% 2 3.2% 0 0.0% 10 4.0% 

- Billboards 16 16.0% 6 13.0% 2 3.2% 0 0.0% 24 9.7% 

- Bilingual staff 4 4.0% 3 6.5% 0 0.0% 0 0.0% 7 2.8% 

- Other 3 3.0% 0 0.0% 0 0.0% 0 0.0% 3 1.2% 

Total 161 65.2% 56 22.7% 16 6.5% 14 5.7% 247 100.0%  

The use of messages at mosques 

- Pamphlets 46 30.9% 18 48.6% 11 25.6% 7 38.9% 82 33.2% 

0.229*** 

- Television 6 4.0% 13 35.1% 5 11.6% 1 5.6% 25 10.1% 

- Radio 1 0.7% 10 27.0% 5 11.6% 3 16.7% 19 7.7% 

- Internet 0 0.0% 2 5.4% 1 2.3% 1 5.6% 4 1.6% 

- Mosques 1 0.7% 13 35.1% 11 25.6% 7 38.9% 32 13.0% 

- Public events 2 1.3% 7 18.9% 5 11.6% 3 16.7% 17 6.9% 

- Health clinics 6 4.0% 2 5.4% 6 14.0% 4 22.2% 18 7.3% 

- Social media 1 0.7% 5 13.5% 0 0.0% 0 0.0% 6 2.4% 

- Text messages 2 1.3% 3 8.1% 0 0.0% 5 27.8% 10 4.0% 

- Billboards 5 3.4% 9 24.3% 8 18.6% 2 11.1% 24 9.7% 

- Bilingual staff 3 2.0% 1 2.7% 1 2.3% 2 11.1% 7 2.8% 

- Other 1 0.7% 1 2.7% 1 2.3% 0 0.0% 3 1.2% 

Total 74 30.0% 84 34.0% 54 21.9% 35 14.2% 247 100.0%  
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Appendix P (cont.) 

Third choice Not at all Some extent Great extent V great extent Total (N= 247) Somers’d 

The use of heatlth clinics 

- Pamphlets 60 51.7% 17 26.2% 3 6.5% 2 10.0% 82 33.2% 

0.266*** 

- Television 8 6.9% 8 12.3% 7 15.2% 2 10.0% 25 10.1% 

- Radio 2 1.7% 7 10.8% 7 15.2% 3 15.0% 19 7.7% 

- Internet 2 1.7% 0 0.0% 2 4.3% 0 0.0% 4 1.6% 

- Mosques 15 12.9% 10 15.4% 5 10.9% 2 10.0% 32 13.0% 

- Public events 10 8.6% 4 6.2% 2 4.3% 1 5.0% 17 6.9% 

- Health clinics 2 1.7% 1 1.5% 13 28.3% 2 10.0% 18 7.3% 

- Social media 1 0.9% 5 7.7% 0 0.0% 0 0.0% 6 2.4% 

- Text messages 3 2.6% 5 7.7% 0 0.0% 2 10.0% 10 4.0% 

- Billboards 11 9.5% 4 6.2% 5 10.9% 4 20.0% 24 9.7% 

- Bilingual staff 1 0.9% 3 4.6% 1 2.2% 2 10.0% 7 2.8% 

- Other 1 0.9% 1 1.5% 1 2.2% 0 0.0% 3 1.2% 

Total 116 47.0% 65 26.3% 46 18.6% 20 8.1% 247 100.0%  

The use of billboards 

- Pamphlets 44 44.0% 15 32.6% 13 20.6% 10 26.3% 82 33.2% 

0.127* 

- Television 5 5.0% 6 13.0% 8 12.7% 6 15.8% 25 10.1% 

- Radio 3 3.0% 4 8.7% 11 17.5% 1 2.6% 19 7.7% 

- Internet 3 3.0% 0 0.0% 0 0.0% 1 2.6% 4 1.6% 

- Mosques 17 17.0% 6 13.0% 4 6.3% 5 13.2% 32 13.0% 

- Public events 6 6.0% 4 8.7% 4 6.3% 3 7.9% 17 6.9% 

- Health clinics 9 9.0% 2 4.3% 6 9.5% 1 2.6% 18 7.3% 

- Social media 4 4.0% 1 2.2% 0 0.0% 1 2.6% 6 2.4% 

- Text messages 4 4.0% 1 2.2% 0 0.0% 5 13.2% 10 4.0% 

- Billboards 1 1.0% 5 10.9% 13 20.6% 5 13.2% 24 9.7% 

- Bilingual staff 2 2.0% 2 4.3% 3 4.8% 0 0.0% 7 2.8% 

- Other 2 2.0% 0 0.0% 1 1.6% 0 0.0% 3 1.2% 

Total 100 40.5% 46 18.6% 63 25.5% 38 15.4% 247 100.0%  

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix Q: The relationship between usage and clarity of risk messages. 

Channels Yes (n = 83) No (n = 164) Total (N= 247) Somers’d 

1- Radio        

-  Not at all 64 77.1% 97 59.1% 161 65.2% 

-0.164** 
-  Some extent 11 13.3% 45 27.4% 56 22.7% 

-  Great extent 7 8.4% 9 5.5% 16 6.5% 

-  Very great extent 1 1.2% 13 7.9% 14 5.7% 

2-  Internet        

-  Not at all 56 67.5% 73 44.5% 129 52.2% 

-0.164** 
-  Some extent 11 13.3% 57 34.8% 68 27.5% 

-  Great extent 15 18.1% 27 16.5% 42 17.0% 

-  Very great extent 1 1.2% 7 4.3% 8 3.2% 

3-  Public events        

-  Not at all 36 43.4% 84 51.2% 120 48.6% 

0.123* 
-  Some extent 25 30.1% 62 37.8% 87 35.2% 

-  Great extent 17 20.5% 15 9.1% 32 13.0% 

-  Very great extent 5 6.0% 3 1.8% 8 3.2% 

4-  Social media        

-  Not at all 64 77.1% 89 54.3% 153 61.9% 

-0.209*** 
-  Some extent 9 10.8% 29 17.7% 38 15.4% 

-  Great extent 6 7.2% 28 17.1% 34 13.8% 

-  Very great extent 4 4.8% 18 11.0% 22 8.9% 

5-  Billboards        

-  Not at all 27 32.5% 73 44.5% 100 40.5% 

0.134* 
-  Some extent 14 16.9% 32 19.5% 46 18.6% 

-  Great extent 24 28.9% 39 23.8% 63 25.5% 

-  Very great extent 18 21.7% 20 12.2% 38 15.4% 

6- Bilingual staff        

-  Not at all 41 49.4% 108 65.9% 149 60.3% 

0.140* 
-  Some extent 19 22.9% 18 11.0% 37 15.0% 

-  Great extent 12 14.5% 31 18.9% 43 17.4% 

-  Very great extent 11 13.3% 7 4.3% 18 7.3% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix R: The relationship between usage and the ease of accessing risk messages. 

Channels Yes (n = 113) No (n = 134) Total (N= 247) Somers’d 

1- Television        

-  Not at all 39 34.5% 80 59.7% 119 48.2% 

0.250*** 
-  Some extent 29 25.7% 27 20.1% 56 22.7% 

-  Great extent 22 19.5% 18 13.4% 40 16.2% 

-  Very great extent 23 20.4% 9 6.7% 32 13.0% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
 

Appendix S: The relationship between usage and the language of risk messages. 

Channels Yes (n = 72) No (n = 175) Total (N= 247) Somers’d 

1-  Pamphlets        

-  Not at all 22 30.6% 95 54.3% 117 47.4% 

0.194** 
-  Some extent 27 37.5% 45 25.7% 72 29.1% 

-  Great extent 15 20.8% 28 16.0% 43 17.4% 

-  Very great extent 8 11.1% 7 4.0% 15 6.1% 

2-  Television        

-  Not at all 43 59.7% 76 43.4% 119 48.2% 

-0.205*** 
-  Some extent 22 30.6% 34 19.4% 56 22.7% 

-  Great extent 6 8.3% 34 19.4% 40 16.2% 

-  Very great extent 1 1.4% 31 17.7% 32 13.0% 

3-  Messages at mosques        

-  Not at all 29 40.3% 45 25.7% 74 30.0% 

-0.133* 
-  Some extent 22 30.6% 62 35.4% 84 34.0% 

-  Great extent 16 22.2% 38 21.7% 54 21.9% 

-  Very great extent 5 6.9% 30 17.1% 35 14.2% 

4-  Health clinics        

-  Not at all 44 61.1% 72 41.1% 116 47.0% 

-0.146* 
-  Some extent 14 19.4% 51 29.1% 65 26.3% 

-  Great extent 8 11.1% 38 21.7% 46 18.6% 

-  Very great extent 6 8.3% 14 8.0% 20 8.1% 
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Appendix S (cont.) 

Channels Yes (n = 72) No (n = 175) Total (N= 247) Somers’d 

5-  Billboards        

-  Not at all 38 52.8% 62 35.4% 100 40.5% 

-0.144* 
-  Some extent 11 15.3% 35 20.0% 46 18.6% 

-  Great extent 16 22.2% 47 26.9% 63 25.5% 

-  Very great extent 7 9.7% 31 17.7% 38 15.4% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
 

Appendix T: The relationship between usage and trust in communication channels. 

Channels Yes (n = 104) No (n = 143) Total (N= 247) Somers’d 

1-  Radio        

-  Not at all 59 56.7% 102 71.3% 161 65.2% 

0.171** 
-  Some extent 25 24.0% 31 21.7% 56 22.7% 

-  Great extent 8 7.7% 8 5.6% 16 6.5% 

-  Very great extent 12 11.5% 2 1.4% 14 5.7% 

2-  Messages at mosques        

-  Not at all 21 20.2% 53 37.1% 74 30.0% 

0.131* 
-  Some extent 41 39.4% 43 30.1% 84 34.0% 

-  Great extent 25 24.0% 29 20.3% 54 21.9% 

-  Very great extent 17 16.3% 18 12.6% 35 14.2% 

3-  Health clinics        

-  Not at all 41 39.4% 75 52.4% 116 47.0% 

-0.135* 
-  Some extent 28 26.9% 37 25.9% 65 26.3% 

-  Great extent 24 23.1% 22 15.4% 46 18.6% 

-  Very great extent 11 10.6% 9 6.3% 20 8.1% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix U: The relationship between usage and the day/time in sending risk messages. 

Channels Yes (n = 19) No (n = 228) Total (N= 247) Somers’d 

1-  Radio        

-  Not at all 17 89.5% 144 63.2% 161 65.2% 

-0.112** 
-  Some extent 1 5.3% 55 24.1% 56 22.7% 

-  Great extent 1 5.3% 15 6.6% 16 6.5% 

-  Very great extent 0 0.0% 14 6.1% 14 5.7% 

2-  Billboards        

-  Not at all 1 5.3% 99 43.4% 100 40.5% 

0.199*** 
-  Some extent 1 5.3% 45 19.7% 46 18.6% 

-  Great extent 8 42.1% 55 24.1% 63 25.5% 

-  Very great extent 9 47.4% 29 12.7% 38 15.4% 

3-  Bilingual staff        

-  Not at all 6 31.6% 143 62.7% 149 60.3% 

0.133* 
-  Some extent 4 21.1% 33 14.5% 37 15.0% 

-  Great extent 6 31.6% 37 16.2% 43 17.4% 

-  Very great extent 3 15.8% 15 6.6% 18 7.3% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
 

Appendix V: The relationship between the use of communication channels and region. 

Channels Arabs 
n = 122 

Asians 
n= 73 

Africans 
n= 23 

West 
n= 29 

Total 
N= 247 

Somers’d 

1-  Pamphlets            

-  Not at all 70 57.4% 31 42.5% 7 30.4% 9 31.0% 11
7 

47.4% 

0.170** -  Some extent 29 23.8% 21 28.8% 12 52.2% 10 34.5% 72 29.1% 

-  Great extent 16 13.1% 18 24.7% 1 4.3% 8 27.6% 43 17.4% 

-  Very great extent 7 5.7% 3 4.1% 3 13.0% 2 6.9% 15 6.1% 

2-  Television            

-  Not at all 31 25.4% 50 68.5% 19 82.6% 19 65.5% 11
9 

48.2% 

-0.417*** -  Some extent 28 23.0% 17 23.3% 2 8.7% 9 31.0% 56 22.7% 

-  Great extent 36 29.5% 2 2.7% 1 4.3% 1 3.4% 40 16.2% 

-  Very great extent 27 22.1% 4 5.5% 1 4.3% 0 0.0% 32 13.0% 
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Appendix V (cont.) 

Channels Arabs 
n = 122 

Asians 
n= 73 

Africans 
n= 23 

West 
n= 29 

Total 
N= 247 

Somers’d 

3-  Mosques            

-  Not at all 30 24.6% 26 35.6% 11 47.8% 7 24.1% 74 30.0% 

-0.143** -  Some extent 37 30.3% 27 37.0% 6 26.1% 14 48.3% 84 34.0% 

-  Great extent 30 24.6% 18 24.7% 1 4.3% 5 17.2% 54 21.9% 

-  Very great extent 25 20.5% 2 2.7% 5 21.7% 3 10.3% 35 14.2% 

4-  Social media            

-  Not at all 85 69.7% 45 61.6% 13 56.5% 10 34.5% 15
3 

61.9% 

0.147** -  Some extent 12 9.8% 11 15.1% 4 17.4% 11 37.9% 38 15.4% 

-  Great extent 15 12.3% 11 15.1% 3 13.0% 5 17.2% 34 13.8% 

-  Very great extent 10 8.2% 6 8.2% 3 13.0% 3 10.3% 22 8.9% 

5-  Text messages            

-  Not at all 42 34.4% 40 54.8% 8 34.8% 13 44.8% 10
3 

41.7% 

-0.142** -  Some extent 25 20.5% 13 17.8% 5 21.7% 9 31.0% 52 21.1% 

-  Great extent 31 25.4% 16 21.9% 7 30.4% 7 24.1% 61 24.7% 

-  Very great extent 24 19.7% 4 5.5% 3 13.0% 0 0.0% 31 12.6% 

6-  Billboards            

-  Not at all 33 27.0% 43 58.9% 10 43.5% 14 48.3% 10
0 

40.5% 

-0.234*** -  Some extent 20 16.4% 13 17.8% 7 30.4% 6 20.7% 46 18.6% 

-  Great extent 42 34.4% 11 15.1% 5 21.7% 5 17.2% 63 25.5% 

-  Very great extent 27 22.1% 6 8.2% 1 4.3% 4 13.8% 38 15.4% 

7-  Bilingual staff            

-  Not at all 54 44.3% 58 79.5% 17 73.9% 20 69.0% 14
9 

60.3% 

-0.251*** -  Some extent 24 19.7% 6 8.2% 2 8.7% 5 17.2% 37 15.0% 

-  Great extent 31 25.4% 6 8.2% 4 17.4% 2 6.9% 43 17.4% 

-  Very great extent 13 10.7% 3 4.1% 0 0.0% 2 6.9% 18 7.3% 

             *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix W: The relationship between the use of communication channels and language. 

Channels English (n = 121) Arabic (n = 126) Total (N= 247) Somers’d 

1-  Pamphlets        

-  Not at all 43 35.5% 74 58.7% 117 47.4% 

-0.195** 
-  Some extent 43 35.5% 29 23.0% 72 29.1% 

-  Great extent 28 23.1% 15 11.9% 43 17.4% 

-  Very great extent 7 5.8% 8 6.3% 15 6.1% 

2-  Television        

-  Not at all 87 71.9% 32 25.4% 119 48.2% 

0.502*** 
-  Some extent 29 24.0% 27 21.4% 56 22.7% 

-  Great extent 4 3.3% 36 28.6% 40 16.2% 

-  Very great extent 1 0.8% 31 24.6% 32 13.0% 

3-  Internet        

-  Not at all 52 43.0% 77 61.1% 129 52.2% 

-0.126* 
-  Some extent 45 37.2% 23 18.3% 68 27.5% 

-  Great extent 20 16.5% 22 17.5% 42 17.0% 

-  Very great extent 4 3.3% 4 3.2% 8 3.2% 

4-  Mosques        

-  Not at all 44 36.4% 30 23.8% 74 30.0% 

0.205*** 
-  Some extent 47 38.8% 37 29.4% 84 34.0% 

-  Great extent 21 17.4% 33 26.2% 54 21.9% 

-  Very great extent 9 7.4% 26 20.6% 35 14.2% 

5-  Public events        

-  Not at all 65 53.7% 55 43.7% 120 48.6% 

0.130* 
-  Some extent 44 36.4% 43 34.1% 87 35.2% 

-  Great extent 9 7.4% 23 18.3% 32 13.0% 

-  Very great extent 3 2.5% 5 4.0% 8 3.2% 

6- Health clinics        

-  Not at all 62 51.2% 54 42.9% 116 47.0% 

0.118* 
-  Some extent 35 28.9% 30 23.8% 65 26.3% 

-  Great extent 18 14.9% 28 22.2% 46 18.6% 

-  Very great extent 6 5.0% 14 11.1% 20 8.1% 
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Appendix W (cont.) 

Channels English (n = 121) Arabic (n = 126) Total (N= 247) Somers’d 

7-  Social media        

-  Not at all 65 35.5% 88 58.7% 117 47.4% 

-0.129* 
-  Some extent 26 35.5% 12 23.0% 72 29.1% 

-  Great extent 19 23.1% 15 11.9% 43 17.4% 

-  Very great extent 11 5.8% 11 6.3% 15 6.1% 

8-  Text messaging        

-  Not at all 61 50.3% 42 18.6% 119 41.9% 

0.203*** 
-  Some extent 26 16.8% 26 15.7% 56 19.7% 

-  Great extent 28 2.3% 33 20.9% 40 14.1% 

-  Very great extent 6 0.6% 25 18.0% 32 11.3% 

9-  Billboards        

-  Not at all 69 30.1% 31 44.8% 129 45.4% 

0.320*** 
-  Some extent 22 26.0% 24 13.4% 68 23.9% 

-  Great extent 20 11.6% 43 12.8% 42 14.8% 

-  Very great extent 10 2.3% 28 2.3% 8 2.8% 

10-  Bilingual staff        

-  Not at all 91 25.4% 58 17.4% 74 26.1% 

0.281*** 
-  Some extent 13 27.2% 24 21.5% 84 29.6% 

-  Great extent 12 12.1% 31 19.2% 54 19.0% 

-  Very great extent 5 5.2% 13 15.1% 35 12.3% 

 *p < 0.05, **p < 0.01, ***p < 0.001 

 
Appendix X: The relationship between the use of risk channels and social class. 

Channels Low 
(n = 14) 

Middle 
(n = 208) 

High 
(n= 25) 

Total 
(N= 247) 

Somers’d 

1-  Television          

-  Not at all 10 71.4% 101 48.6% 8 32.0% 119 48.2% 

0.097* 
-  Some extent 2 14.3% 46 22.1% 8 32.0% 56 22.7% 

-  Great extent 1 7.1% 31 14.9% 8 32.0% 40 16.2% 

-  Very great extent 1 7.1% 30 14.4% 1 4.0% 32 13.0% 

 *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix Y: The relationship between the use of communication channels and education. 

Channels Less than high 
school (n = 46) 

High school 
(n = 83) 

College degree 
(n= 118) 

Total 
(N= 247) 

Somers’d 

1-  Television          

-  Not at all 25 54.3% 48 57.8% 46 39.0% 119 48.2% 

0.142* 
-  Some extent 7 15.2% 20 24.1% 29 24.6% 56 22.7% 

-  Great extent 10 21.7% 7 8.4% 23 19.5% 40 16.2% 

-  Very great extent 4 8.7% 8 9.6% 20 16.9% 32 13.0% 

2-  Internet          

-  Not at all 36 78.3% 37 44.6% 56 47.5% 129 52.2% 

0.157** 
-  Some extent 5 10.9% 30 36.1% 33 28.0% 68 27.5% 

-  Great extent 4 8.7% 15 18.1% 23 19.5% 42 17.0% 

-  Very great extent 1 2.2% 1 1.2% 6 5.1% 8 3.2% 

3-  Health clinics          

-  Not at all 28 60.9% 38 45.8% 50 42.4% 116 47.0% 

0.122* 
-  Some extent 8 17.4% 29 34.9% 28 23.7% 65 26.3% 

-  Great extent 6 13.0% 11 13.3% 29 24.6% 46 18.6% 

-  Very great extent 4 8.7% 5 6.0% 11 9.3% 20 8.1% 

4-  Social media          

-  Not at all 38 82.6% 44 53.0% 71 60.2% 153 61.9% 

0.142* 
-  Some extent 6 13.0% 23 27.7% 9 7.6% 38 15.4% 

-  Great extent 1 2.2% 9 10.8% 24 20.3% 34 13.8% 

-  Very great extent 1 2.2% 7 8.4% 14 11.9% 22 8.9% 

5-  Text messaging          

-  Not at all 26 56.5% 38 45.8% 39 33.1% 103 41.7% 

0.195*** 
-  Some extent 10 21.7% 21 25.3% 21 17.8% 52 21.1% 

-  Great extent 5 10.9% 17 20.5% 39 33.1% 61 24.7% 

-  Very great extent 5 10.9% 7 8.4% 19 16.1% 31 12.6% 

6-  Billboards          

-  Not at all 22 47.8% 45 54.2% 33 28.0% 100 40.5% 
0.142* 

-  Some extent 7 15.2% 13 15.7% 26 22.0% 46 18.6% 
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Appendix Y (cont.) 

Channels Less than high 
school (n = 46) 

High school 
(n = 83) 

College degree 
(n= 118) 

Total 
(N= 247) 

Somers’d 

-  Great extent 8 10.4% 13 12.7% 42 25.8% 63 25.5% 
0.142* 

-  Very great extent 9 11.7% 12 11.8% 17 10.4% 38 15.4% 

7-  Bilingual staff          

-  Not at all 32 41.6% 60 58.8% 57 35.0% 149 60.3% 

0.159** 
-  Some extent 2 2.6% 11 10.8% 24 14.7% 37 15.0% 

-  Great extent 5 6.5% 8 7.8% 30 18.4% 43 17.4% 

-  Very great extent 7 9.1% 4 3.9% 7 4.3% 18 7.3% 

 *p < 0.05, **p < 0.01, ***p < 0.001 
 

Appendix Z: The relationship between the use of communication channels and gender. 

Channels Male (n = 210) Female (n = 37) Total (N= 247) Somers'd 

1-  Pamphlets        

-  Not at all 88 41.9% 29 78.4% 117 47.4% 

-0.179** 
-  Some extent 69 32.9% 3 8.1% 72 29.1% 

-  Great extent 42 20.0% 1 2.7% 43 17.4% 

-  Very great extent 11 5.2% 4 10.8% 15 6.1% 

2-  Television        

-  Not at all 105 50.0% 14 37.8% 119 48.2% 

0.162* 
-  Some extent 53 25.2% 3 8.1% 56 22.7% 

-  Great extent 35 16.7% 5 13.5% 40 16.2% 

-  Very great extent 17 8.1% 15 40.5% 32 13.0% 

3-  Internet        

-  Not at all 99 47.1% 30 81.1% 129 52.2% 

-0.167** 
-  Some extent 66 31.4% 2 5.4% 68 27.5% 

-  Great extent 41 19.5% 1 2.7% 42 17.0% 

-  Very great extent 4 1.9% 4 10.8% 8 3.2% 

4-  Mosques        

-  Not at all 66 31.4% 8 21.6% 74 30.0% 
0.195** 

-  Some extent 79 37.6% 5 13.5% 84 34.0% 



 

 116 

 

Appendix AA: The relationship between the use of risk channels and religious factions. 

Channels Sunni (n = 228) Shia (n = 19) Total (N= 247) Somers’d 

1-  Radio        

-  Not at all 144 63.2% 17 89.5% 161 65.2% 

-0.120** 
-  Some extent 54 23.7% 2 10.5% 56 22.7% 

-  Great extent 16 7.0% 0 0.0% 16 6.5% 

-  Very great extent 14 6.1% 0 0.0% 14 5.7% 

2-  Internet        

-  Not at all 115 50.4% 14 73.7% 129 52.2% 

-0.098* 
-  Some extent 64 28.1% 4 21.1% 68 27.5% 

-  Great extent 41 18.0% 1 5.3% 42 17.0% 

-  Very great extent 8 3.5% 0 0.0% 8 3.2% 

 *p < 0.05, **p < 0.01, ***p < 0.001 
 

Appendix AB: The relationship between the use of communication channels and age. 

Channels Young (18 - 35) 
(n = 61) 

Middle-aged (36 - 55) 
(n = 140) 

Old (56 - 82) 
(n= 46) 

Total 
(N= 247) 

Somers'd 

1-  Pamphlets          

-  Not at all 22 36.1% 66 47.1% 29 63.0% 117 33.9% 

-0.127* 
-  Some extent 22 36.1% 43 30.7% 7 15.2% 72 20.9% 

-  Great extent 12 19.7% 26 18.6% 5 10.9% 43 12.5% 

-  Very great extent 5 8.2% 5 3.6% 5 10.9% 15 4.3% 

 
 

Appendix Z (cont.) 

Channels Male (n = 210) Female (n = 37) Total (N= 247) Somers'd 

-  Great extent 46 21.9% 8 21.6% 54 21.9% 
0.195** 

-  Very great extent 19 9.0% 16 43.2% 35 14.2% 

5-  Bilingual staff        

-  Not at all 132 62.9% 17 45.9% 149 60.3% 

0.170* 
-  Some extent 36 17.1% 1 2.7% 37 15.0% 

-  Great extent 33 15.7% 10 27.0% 43 17.4% 

-  Very great extent 9 4.3% 9 24.3% 18 7.3% 

 *p < 0.05, **p < 0.01, ***p < 0.001 
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Appendix AB (cont.) 

Channels Young (18 - 35) 
(n = 61) 

Middle-aged (36 - 55) 
(n = 140) 

Old (56 - 82) 
(n= 46) 

Total 
(N= 247) 

Somers'd 

2-  Internet          

-  Not at all 30 49.2% 65 46.4% 34 73.9% 129 37.4% 

-0.113* 
-  Some extent 19 31.1% 42 30.0% 7 15.2% 68 19.7% 

-  Great extent 11 18.0% 27 19.3% 4 8.7% 42 12.2% 

-  Very great extent 1 1.6% 6 4.3% 1 2.2% 8 2.3% 

3-  Social media          

-  Not at all 32 52.5% 84 60.0% 37 80.4% 153 44.3% 

-0.152** 
-  Some extent 12 19.7% 23 16.4% 3 6.5% 38 11.0% 

-  Great extent 11 18.0% 19 13.6% 4 8.7% 34 9.9% 

-  Very great extent 6 9.8% 14 10.0% 2 4.3% 22 6.4% 

 *p < 0.05, **p < 0.01, ***p < 0.001 
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