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Original Observation 

Vaccine Knowledge, Awareness, and Utilization Among Arab-American Adults 
Prior to Hajj1 

Abdulbaset M. Salim1, Carolyn Archer1, Madiha Tariq2, Linda Jaber1, Adnan Hammad2 
and Paul E. Kilgore1, 3 

______________________________________________________________________________ 
Abstract 
Introduction: Michigan is home to one of the largest Arab-American communities outside the 
Middle East and a landing point for refugee immigrants from countries in crisis. Over many years, 
a growing body of literature has documented health risks associated with Hajj (pilgrimage to 
Mecca, Saudi Arabia) travel including rapid transmission of infectious diseases (e.g., meningitis, 
influenza). Although much is known about immunization rates and barriers among diverse 
population of U.S., little information is available for Arab-American residents.  
Objectives:  

¶ To describe knowledge, attitudes, beliefs and practices regarding Vaccine-Preventable Diseases 
(VPD) and adult vaccines among Arab-American residents preparing to travel for Hajj.  

¶ To describe characteristics associated with low vaccine awareness among this population.  
Materials and Methods: This cross-sectional study was approved by Wayne State University 
Institutional Review Board prior to implementation. An in-depth 88-item questionnaire was 
created, pilot-tested and implemented in 2012 using face-to-face interviews to collect 
demographic data, VPD and vaccine knowledge and awareness, and Hajj travel plans. Other 
survey items collected information on individual vaccines to prevent meningococcal meningitis, 
tetanus toxoid-reduced diphtheria toxoid-acellular pertussis (Tdap), influenza, hepatitis A and B, 
herpes zoster (HZ), typhoid, measles- mumps-rubella (MMR), and pneumococcal disease. 
Household visits by well-trained interviewers were performed in Dearborn, Michigan and survey 
responses were entered in a standardized MS Excel database (Microsoft, Inc., Redmond, WA) and 
analysis was performed using statistical analysis software (SAS Institute Inc, version 9.3, Cary, 
NC). 
Results: Of 277 adult participants, 60% were female and 45% were 46 to 64 years of age. Among 
all participants, the majority (76.9%) had lived in the United States for more than 10 years and 
25 years and όфΦл҈ύ ŎƻƳǇƭŜǘŜŘ ŀ .ŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜΦ  !ǿŀǊŜƴŜǎǎ ƻŦ ±t5 ǊŀƴƎŜŘ ŦǊƻƳ осΦс҈ ŦƻǊ 
typhoid vaccine to 90.6% for influenza vaccine. Previous history of vaccination was highest for 
meningococcal vaccine (87.9%) and influenza vaccine (60.7%)Φ aƻǎǘ ǊŜǎǇƻƴŘŜƴǘǎ όҗ 91%) had 
received vaccines from their primary care physician and clinics. A lack of knowledge was reported 
as a barrier most frequently for meningococcal (33.3%), pneumococcal (30.4%) and typhoid 
(35.6%) vaccines whereas low perception of risk was cited as a barrier most often for hepatitis A 

                                                            
1 1. Eugene Applebaum College of Pharmacy and Health Sciences, Department of Pharmacy Practice, Wayne State 

University, Detroit, Michigan, USA. 2. Arab Community Center for Economic and Social Services, Dearborn, 

Michigan, USA. 3. Department of Family Medicine and Public Health Sciences, School of Medicine, Wayne State 

University, Detroit, Michigan, USA. Address all Correspondence to: Paul E. Kilgore, 259 Mack Avenue, Room # 

2156. Detroit, MI 48202. Tel: (313) 577-1215Fax: (313) 577-5369. Email Address: paul.kilgore@wayne.edu 
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(54.1%), hepatitis B (52.4%), and Tdap (51.1%) vaccines. For Tdap vaccine, participants who were 
җ 46 years of age were significantly more likely to have lower awareness of the Tdap vaccine 
compared with younger participants (odds ratio, OR =1.69, 95% confidence interval (CI): 1.04τ
2.77). Lƴ ŎƻƴǘǊŀǎǘΣ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƛǘƘ ŀ .ŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ ƻǊ ƘƛƎƘŜǊ ŀƴŘ җ мм ȅŜŀǊǎ ƻŦ ǊŜǎƛŘŜƴŎŜ ƛƴ 
U.S. had a significantly higher awareness for Tdap vaccine. Similar associations were observed for 
HZ, typhoid and pneumococcal vaccines. 
Conclusions Knowledge and awareness for some adult vaccines varied within the study 
participants and appear to be higher with longer duration of residence in the U.S. and travel plans 
associated with Hajj. Building awareness of immunization benefits and access to vaccines among 
diverse populations of Middle East origin will be a key public health intervention to reduce 
transmission of VPD among children and adults from conflict areas around the world. 
Key words: EMRO, Hajj, pilgrimage, pilgrims, Immunization, Vaccine. 
Running title: Vaccines in Arab-Americans. 

Introduction 

{ƛƴŎŜ ǘƘŜ муулΩǎ, immigrants from the 22 countries and territories of the WHO Eastern 
Mediterranean Region (EMRO) have settled in communities across the United States with one of 
the largest Arab-American (AA) populations located in Southeastern Michigan near Detroit [1]. 
While AA residents originate from a variety of Middle East and North African countries, shared 
cultural values have supported growing populations in several states including California, New 
York, Michigan, Florida and Texas [2]. {ƛƴŎŜ ǘƘŜ мфулΩǎΣ ǘƘŜ ¦Φ{Φ Arab-American population has 
more than tripled with a 2010 analysis by the Arab American Institute estimating that there are 
currently 3.7 million total AA residents.   

{ƛƴŎŜ ǘƘŜ мфулΩǎΣ ŀ ƎǊƻǿƛƴƎ ōƻŘȅ ƻŦ ƭƛǘŜǊŀǘǳǊŜ Ƙŀǎ ŘƻŎǳƳŜƴǘŜŘ ƘŜŀƭǘƘ Ǌƛǎƪǎ ŀǎǎƻŎƛŀǘŜŘ 
with Hajj travel including environmental risks such as heat stroke as well as exacerbation of 
chronic diseases (e.g., heart and lung disease) and transmission of infectious (e.g., meningitis, 
influenza) diseases [3-7]. In the past two decades, Saudi Arabia has strengthened health-related 
support services and required immunization for Hajj pilgrims visiting Mecca, Medina and other 
sites in Saudi Arabia [8-11]. The importance of public health programs and acute care health 
services for pilgrims gained additional attention following the emergence of the Middle East 
Respiratory Coronavirus (MERS-CoV) in Saudi Arabia [12]. Although MERS-CoV has been 
identified among residents and travelers from Saudi Arabia, its precise origin, reservoir and 
modes of transmission remains unclear. In addition, it is not known if there may be risk resulting 
from exposure to asymptomatic carriers of the MERS-CoV [13]. As a result of the MERS-CoV 
outbreak and the diverse national origins of Hajj pilgrims from developed and developing 
countries, immunization to reduce the risk of influenza, meningococcal disease, polio, and yellow 
fever is strongly recommended by the Saudi Ministry of Health [14].   

Arab-Americans from several U.S. states are often travelers for the annual Hajj pilgrimage 
to Mecca [15]. Because of the large AA population in the Metropolitan Detroit area of Michigan, 
there are a substantial number of Hajj pilgrims traveling from Michigan to Mecca each year. As 
part of routine preventive healthcare in the U.S., immunizations represent a central activity 
recommended by the US Centers for Disease Control and Prevention [16]. 
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Objectives 

To understand current knowledge and practices with respect to Hajj immunizations among AA 
residents of Dearborn, Michigan.  

Methods 

Study Population 
The state of Michigan in the United States of America is home to an estimated 300,000 AA 
residents and is one of the largest Arabic-speaking populations located outside the Middle East 
and North Africa [2]. A community-based household survey was implemented by collaborative 
research team from Wayne State University and the Arab Community Center for Economic & 
Social Services during a 28-day period in 2012. ACCESS provides a wide range of social, economic 
and health (clinic- and community-based) services to Arab-American and other residents in 
Metropolitan Detroit [17]. The study was reviewed and approved by the Wayne State University 
Institutional Review Board.   
Survey design and data collection 
An in-depth 88-item questionnaire was created, pilot-tested and implemented using face-to-face 
interviews to collect demographic data, vaccine-preventable disease knowledge and attitudes, 
as well as Hajj travel plans and related vaccines. Other questions collected information on 
individual vaccines to prevent meningococcal meningitis, tetanus, diphtheria, pertussis, 
influenza, hepatitis A and B, herpes zoster, typhoid, measles, mumps, rubella and pneumococcal 
disease. To maximize understand and comprehension of the survey items, trained bilingual 
(Arabic/English) interviewers were deployed to conduct household visits in Dearborn 
neighborhoods with Arab-American residentsΦ !Řǳƭǘǎ ŀƎŜŘ җ 18 years, including those who were 
planning on traveling to Hajj, were invited to participate [18]. Advertisements for participation in 
this survey were distributed through several locations including Mosques, Hajj classes, 
households and the Islamic Center of America. For all participants, informed consent was 
completed prior to initiating the survey. Survey responses were recorded in a standardized 
fashion by each interviewer and completed paper survey forms were returned to ACCESS offices 
for transmittal to the research team. Study team members reviewed all survey forms for 
completeness, consistency and accuracy in research offices of Wayne State University, Detroit, 
Michigan. Responses were entered in a standardized MS Excel database (Microsoft, Inc., 
Redmond, WA) and analysis was performed using statistical analysis software (SAS Institute Inc, 
version 9.3, Cary, NC). 
Statistical analyses  
We performed analysis to describe the distribution of survey participants by age, gender, 
educational attainment, country of origin, and duration of residence in the United States. 
Additional analysis of responses was conducted to describe awareness of specific vaccines, 
locations for receipt of vaccines and thŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ ƭŜŘ ǘƻ ŀ ǇŀǊǘƛŎƛǇŀƴǘΩǎ receipt of 
individual vaccines. Descriptive analysis was also performed to identify barriers to receipt of 
individual vaccines as well as to identify vaccines based on verbal report of respondents. Survey 
items also queried respondents regarding sources of vaccine information they have received.  To 
evaluate responses for survey items, stratified analysis by age group and gender was performed. 
Categorical variables were compared the Chi-{ǉǳŀǊŜ ˔н ǘŜǎǘ and a P-value of 0.05 or less was 
considered statistically significant. Adjusted odds ratios to identify characteristics associated with 
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low awareness of vaccines were calculated with 95% confidence intervals using SAS statistical 
software (SAS, Inc., Cary, United States of America).   

Results 

Demographic characteristics 
In this survey, a total of 277 participants were enrolled including 165 (59.6%) women. The 
majority (83.1%) of participants were 30--64 years of age (Table 1).  Among all participants, the 
majority (76.9%) had lived in the United States for more than 10 years. Ninety-three (33.6%) 
participants had attended at least some high school, 53 (19.1%) had completed high school, 55 
(19.9%) attended some college, 16 (5.8%) had completed an Associates college degree, 25 (9.0%) 
completed a .ŀŎƘŜƭƻǊΩǎ degree and 32 (11.6%) completed college or university studies at the 
graduate degree level or higher. ¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŦŀǘƘŜǊǎ originated from Lebanon 
(55.6%; n = 154) and an additional 46 (16.6%) were from Yemen, 40 (14.4%) from Iraq and the 
remaining participants were from Palestine, Syria, Morocco, Jordan, Libya, Pakistan, Egypt, India 
and the Sudan. Among participants, 228 (82.3%) had no previous Hajj travel and a 52 (18.8%) 
were born in the United States.   
Awareness and receipt of vaccines 
The highest level of vaccine awareness was reported for influenza vaccine (90.6%), 
meningococcal vaccine (89.1%), and measles, mumps, and rubella (MMR) vaccine (81.1%) while 
the lowest awareness was found for pneumococcal vaccine (52.8%), herpes zoster (HZ) vaccine 
(44.9%) and typhoid fever vaccine (36.6%) (Figure 1). A substantial proportion of participants 
were aware of hepatitis A vaccine (n=210, 79.2%) and hepatitis B vaccine (n=201, 75.8%) while 
lower awareness was found for the pneumococcal vaccine (n=140, 52.8%).  

For each vaccine, participants reported lower rates of vaccine receipt despite their 
awareness of the vaccines. Notably, the rate of receipt of the meningococcal vaccine, (n=217, 
87.9%) was close to the level of awareness for the vaccine. Yet, for other vaccines, the difference 
between vaccine awareness and receipt ranged from 23--38% where the largest gap (38%) was 
found for Hepatitis A and the smallest gap (23%) was found in tetanus-reduced diphtheria-
acellular pertussis (Tdap) vaccine. In our study population, 84.2% of participants were advised by 
their healthcare providers to receive meningococcal vaccine but recommendations to receive 
other adult vaccines were lower, notably, for typhoid fever (3.9%), HZ (11.7%), and Tdap (19.7%) 
vaccines.  
Recommendations for immunization 
A majority of respondents reported receiving recommendation from a provider for immunization 
with the highest proportion (84.2%) receiving a recommendation for meningococcal vaccine 
(Table 2). Other vaccines recommended with higher frequency included influenza (59.4%), MMR 
(40.3%), Hepatitis A (35.5%) and Hepatitis B (32.2%).  Despite existing recommendations for 
routine immunization, Tdap (19.7%), pneumococcal (14.0%) and zoster (11.7%) vaccines were 
less often recommended by providers.  For all vaccines, the proportion of participants 
considering receipt of recommended vaccine dropped sharply compared with the proportion of 
participants who received a professional recommendation for vaccination.  
Sources of vaccine information  
TƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ǎƻǳǊŎŜ ǊŜǇƻǊǘŜŘ ŦƻǊ ǊŜŎŜƛǇǘ ƻŦ ǾŀŎŎƛƴŜ ƛƴŦƻǊƳŀǘƛƻƴ ǿŀǎ ǘƘŜ ǇƘȅǎƛŎƛŀƴΩǎ ƻŦŦƛŎŜ 
in 60 to 93% of participants (Table 3).  Notably, participants reported that they received vaccine 
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information from other sites including community and neighborhood-based organizations (e.g., 
ACCESS), Hajj classes conducted to prepare pilgrims before the travel, and travel services that 
assist pilgrims with their travel arrangements. Travel services served as the source of 
meningococcal vaccine information for 34.2% of respondents.  Other vaccine information venues 
such as pharmacies and the internet were the least often cited sources of vaccine information. 
Barriers to immunization 
For several recommended vaccines, a lack of knowledge and perceived low personal risk of 
disease were leading barriers cited by participating Arab-Americans (Table 4). A lack of 
knowledge was identified as a barrier most frequently for meningococcal (33.3%), pneumococcal 
(30.4%) and typhoid (35.6%) vaccines.  A low perception of risk was cited as a barrier most often 
for hepatitis A (54.1%), hepatitis B (52.1%), and Tdap (51.1%) vaccines. The fear of receiving an 
injection and concern regarding vaccine side effects as barriers to immunization were reported 
in similar percentages of participants.  One-third of participants feared the influenza vaccine 
injection while 28% worried about influenza vaccine adverse events.  Interestingly, none of the 
participants cited concerns that vaccine components may not be Halal.  
Sites for receipt of vaccines 
¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǇŀǊǘƛŎƛǇŀƴǘǎ ǊŜŎŜƛǾŜŘ ǊŜŎƻƳƳŜƴŘŜŘ ǾŀŎŎƛƴŜǎ ƛƴ ŀ ǇƘȅǎƛŎƛŀƴΩǎ ƻŦŦƛŎŜ όŜΦƎΦΣ фмΦу҈ 
received influenza vaccine in a primary care clinic) (Table 5). Among all vaccines, HZ (4.7%), 
influenza (3.8%) and pneumococcal (3.2%) vaccines were most commonly received while in-
hospital.  Pharmacies were infrequently reported as a source for influenza (4.4%) and 
meningococcal immunization (3.4%).  None of participants had received pneumococcal, HZ, 
hepatitis A, or MMR vaccines in their local pharmacy (either a standalone independent 
pharmacy) or large store pharmacy.  
Characteristics associated with low vaccine awareness  
To identify predictors of low awareness varied by vaccine, we ran separate logistic regression 
models with dependent variable for low vaccine awareness (dichotomized yes, no).  The resulting 
models for Tdap, zoster, typhoid and pneumococcal vaccines each yielded significant 
independent variables associated with increased or decreased vaccine awareness (Table 6). For 
Tdap vaccine, participants who were greater than or equal to 46 years of age were significantly 
more likely to lack awareness of the Tdap vaccine compared with younger participants (odds 
ratio, OR =1.69, 95% confidence interval (CI): 1.04τ2.77). In contrast, participants with a higher 
ŜŘǳŎŀǘƛƻƴŀƭ ŘŜƎǊŜŜ όƛΦŜΦΣ ōŀŎƘŜƭƻǊǎ ƻǊ ƘƛƎƘŜǊύ ŀƴŘ җ мм ȅŜŀǊǎ ƻŦ ǊŜǎƛŘŜƴŎŜ ƛƴ the U.S. were 
significantly less likely to lack awareness of Tdap. Similar associations were observed for zoster, 
typhoid and pneumococcal vaccine with higher education and longer residence in the U.S. 
associated with a lower lack of vaccine awareness. 

Discussion 

In the United States of America (USA), the growth in the Arabic speaking populations provide 
special challenges and opportunities for public health programs and acute care delivery. At 
present, the U.S. census bureau surveys do not collect ethnic information that allows accurate 
enumeration of Arab-Americans. With such limitations, health agencies (e.g., federal, state and 
local immunization programs) are unlikely to know the true number of persons belonging to the 
Arab-American community. For this reason, community organizations such as ACCESS provide a 
critical link to the Arab-American community to help identify leading health issues, assess the 
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impact of health conditions in this community and identify priorities for public health programs 
and health systems that serve Arab-Americans.  

Globally, and in the USA, immunizations for children and adults are a recognized and 
essential public health good that has been proven to reduce severe, life-threatening and 
disability-inducing disease across all racial and ethnic groups. Despite the value of vaccines, our 
data suggests that a substantial segment of the Arab-American community may not have 
received vaccines recommended by the U.S. CDC Advisory Committee on Immunization Practices 
(ACIP) and some adults may also lack vaccines recommended for their Hajj-related travel.  Our 
data shed new light on reported barriers among Arab-Americans (e.g., lack of knowledge, low 
perceived risk of disease) that may be impede vaccine-seeking behavior as well as demographic 
characteristics (e.g., lower educational attainment, older age) that may reduce awareness of 
recommended vaccines. These barriers have been identified in other population groups in the 
USA as well as other countries and suggest that educational and outreach tools that now exist 
should be widely adopted for use in Arab-American communities [19-21]. 

The Arab-American community has additional unique challenges that arise when 
residents choose to travel for Hajj to fulfill one of their key obligations (one of the five pillars) of 
Islam.  Due to the growth of pilgrims traveling to the Kingdom of Saudi Arabia (KSA), Hajj is now 
recognized as one of the most globally significant public health events with pilgrims from over 
140 countries around the world coming to revered sites within the KSA [22]. The diversity of 
populations that gather for Hajj, stressful living environments and the physical challenges of 
performing the required rituals associated with Hajj Ƴŀȅ ƛƴŎǊŜŀǎŜ ǇƛƭƎǊƛƳǎΩ risk of acute infectious 
diseases as well as potentially exacerbate underlying medical conditions (e.g., cardiovascular 
disease, diabetes) that are common among Arabic speaking populations [23-25]. For this reason, 
the health of travelers and attendees at mass gatherings around the world is now a priority in 
developed and developing countries [26].  

Based on a range of surveys as well as analysis of surveillance data, Hajj pilgrims are 
exposed to a wide range of transmissible pathogens in a relatively short period of time. For 
example, deadly outbreaks of invasive meningococcal disease due to N. meningitidis have been 
well-documented among Hajj pilgrims [27, 28]. Also, the risk of bloodborne hepatitis B infection 
associated with shaving has been followed by interventions by authorities in KSA to reduce 
exposure to unlicensed barbers serving pilgrims [29]. Yet, even as extensive efforts to protect 
Hajj pilgrims are maintained, recent concern over pandemic influenza as well as the emergence 
of novel viral pathogens underscores the urgency for continued vigilance for diseases with 
epidemic potential among attendees of gatherings such as Hajj in the Kingdom of Saudi Arabia 
(KSA) [30]. In 2012, the emergence of Middle East Respiratory Syndrome (MERS) caused by a 
novel coronavirus (MERS-CoV) [31, 32] underscored the ease with which diseases cross borders 
and underscored the need for vigilance in public health surveillance activities in the KSA and other 
countries [33]. While no specific treatment is available for this disease, increased attention to 
surveillance for MERS and detection of MERS-CoV infection hold the prospect of more rapid 
disease detection and earlier access to supportive care for affected patients. Available evidence 
now suggests that patients suffering from underlying medical conditions that include some 
components of immunosuppression may be at greater risk for severe disease or death associated 
with MERS [34]. 
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A limited number of studies have reported immunization rates in selected groups of Hajj 
pilgrims.  In a report by Rashid and colleagues, only 37% of Hajj pilgrims (56 out of 150) were 
vaccinated against influenza [35]. In contrast, a report by Kandeel and colleagues studied Hajj 
pilgrims from Egypt and found that 98% (542 out of 551 pilgrims) had received the 2009 H1N1 
pandemic influenza vaccine [36]. Another study of reported by Memish, et al found that 30% of 
pilgrims surveyed at the King Abdulaziz International Airport had been vaccinated with pandemic 
H1N1 influenza vaccine [37]. Lƴ ǘƘƛǎ ǎŀƳŜ ǎǘǳŘȅΣ ŘǳǊƛƴƎ ǘƘŜ ǎǳǊǾŜȅ ŎƻƴŘǳŎǘŜŘ ǳǇƻƴ ǇƛƭƎǊƛƳǎΩ 
arrival, 75% reported having received meningococcal vaccine, 53% reported receipt of influenza 
vaccine, and 3.3% reported receipt of tetanus vaccine. This and other studies documenting 
nasopharyngeal carriage of N. meningitidis strains in Hajj pilgrims after their return from Hajj 
suggest that greater efforts to educate and immunize Hajj pilgrims against meningitis are needed. 
 Despite published recommendations from the KSA that require immunizations upon entry 
at the border (e.g., airport), our data suggest that Arab-American Hajj pilgrims are substantially 
under-immunized and potentially at risk for severe disease during and after Hajj. In our study, 
61% of participants planning Hajj travel were immunized against influenza, 38% were immunized 
against tetanus, diphtheria and pertussis while just 24% were immunized with pneumococcal 
vaccine. The risk for severe disease due to influenza, pertussis or pneumococcal disease 
(pneumonia) may be even more pronounced among pilgrims who suffer from chronic health 
conditions such as pulmonary disease or diabetes. In the U.S., while such vaccines are 
recommended by the US Advisory Committee on Immunization Practices (ACIP), our study 
suggests that additional educational information on vaccines is needed for healthcare providers 
and Hajj pilgrims. 

In the Middle East, the past several months have led to exponential growth in displaced 
persons who have actively migrated and are now undergoing resettlement [38-40]. In 
cooperation with federal, state, international and local agencies, immigrants from Arabic 
speaking countries undergo health screenings that include review of immunizations [41, 42]. 
With national immunization programs under great stress in conflict areas, refugees are likely to 
be incompletely vaccinated and thus potentially at-risk for transmission or acquisition of vaccine-
preventable diseases [43-46].  These population migrations suggest the need for highly 
coordinated, end-to-end immunization tracking systems that ensure migrants receive 
appropriate vaccines during screening and review processes. Such practices are also likely to 
reduce the risk of vaccine-preventable disease transmission in crowded refugee encampments 
or other holding locations where both young and older persons reside.  
Conclusion 

In the U.S.A., Michigan is home to one of the largest Arab-American communities outside 
the Middle East and a destination for refugee immigrants from countries in crisis. At present, 
however, little information on education, attitudes and utilization of vaccines are available for 
many Arab-American communities, in part, because U.S. national health surveys and census 
bureau data collection methods do not comprehensively capture household-level information to 
describe the Arab-American population [47]. Building awareness of immunization benefits and 
increasing access to vaccines among Arabic speaking populations will be critical as families 
relocate to the US from conflict areas around the world [48]. Our findings, consistent with 
previous reports, suggest that additional opportunities exist for substantial immunization 
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education, outreach, and advocacy in Arab-American communities that will benefit large 
communities, Hajj pilgrims and newly-arriving immigrants across the United States [45, 49]. 
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Table 1.  Demographic characteristics of Arab-American Study Participants. 
Characteristic No. of participants   (n = 277) (%)  P 

Sex   

 Female 165 (59.6) < 0.05 

Age (years)a   

 18--29 21 (7.6)  

 30--45 106 (38.3)  

 46--64 124 (44.8)  

 җ ср 25 (9.0)  

Years lived in US  < 0.0001 

 < 5 10 (3.6)  

 5τ10 46 (16.6)  

 11τ20 95 (34.3)  

 җ нм 118 (42.6)  

Education  < 0.0001 

Some High school (HS) or less  93 (33.6)  

Completed HS or Some College 108 (39.0)  

!ǎǎƻŎƛŀǘŜΩǎ 5ŜƎǊŜŜ ƻǊ .ŀŎƘŜƭƻǊΩǎ Degree 41 (14.8)  

Graduate Degree or Higher 32 (11.6)  

Head of household occupation  < 0.0001 

Management, Business, and Financial 42 (15.2)  

Computer, Engineering and Science 25 (9.0)  

Education, Legal, Community Service, Arts and Media 25 (9.0)  

Healthcare   21 (7.6)  

Technical Services 17 (6.1)  

Sales and Related 25 (9.0)  

Others 110 (39.7)  
aAge missing for one study participant. 

 

Table 2. Recommendations & Considerations for Immunization among Arab-American study 
participants. 

Vaccine 
No. recommended for vaccine by provider 
(%) 

No. of those unvaccinated considering 
vaccine (%) 

Yes No Not Sure Total Yes No Not Sure Total 

Influenza 133 (59.4) 63 (28.1) 28 (12.5) 224 5 (4.6) 62 (56.4) 43 (39.1) 110 

Hepatitis A 86 (35.5) 123 (50.8) 33 (13.6) 242 11 (6.9) 84 (52.8) 64 (40.3) 159 

Hepatitis B 76 (32.2) 126 (53.4) 34 (14.4) 236 5 (3.2) 87 (56.1) 63 (40.7) 155 

Meningococcal a 171 (84.2) 13 (6.4) 19 (9.4) 203 15 (39.5) 6 (15.8) 17 (44.7) 38 

MMR 91 (40.3) 111 (49.1) 24 (10.6) 226 6 (4.8) 70 (56.0) 49 (39.2) 125 

Pneumococcal 33 (14.0) 168 (71.5) 34 (14.5) 235 9 (4.4) 125 (61.6) 70 (34.5) 203 

HZ 30 (11.7) 184 (71.9) 41 (16.0) 256 9 (4.1) 142 (64.0) 71 (32.0) 222 

Tdap 43 (19.7) 124 (56.9) 51 (23.4) 218 8 (4.6) 89 (51.5) 76 (43.9) 173 

Typhoid fever a 10 (3.9) 199 (78.4) 45 (17.7) 254 5 (2.1) 160 (68.4) 69 (29.5) 234 

MMR: Measles, mumps, and rubella; HZ: Herpes zoster; Tdap: Tetanus, diphtheria, and acellular pertussis. 
a Meningococcal and typhoid vaccines were recommended for those planning Hajj pilgrimage.  
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Table 3. Sources of Vaccine Information Reported by Arab-American Study Participants 
Vaccine Information source No. (%)  

Physician 
office 

Pharmacy Community 
organization 

Travel service 
or Hajj class 

Internet Total 

Influenza 126 (80.3) 3 (1.9) 8 (5.1) 17 (10.8) 3 (1.9) 157 

Hepatitis A 79 (70.5) 0 (0) 7 (6.3) 24 (21.4) 2 (1.8) 112 

Hepatitis B 84 (75.7) 0 (0) 3 (2.7) 22 (19.8) 2 (1.8) 111 

Meningococcala 145 (60.4) 1 (0.4) 11 (4.6) 82 (34.2) 1 (0.4) 240 

MMR  117 (83.0) 1 (0.7) 3 (2.1) 20 (14.2) 0 (0) 141 

Pneumococcal 54 (88.5) 0 (0) 3 (4.9) 4 (6.6) 0 (0) 61 

HZ 38 (92.7) 0 (0) 0 (0) 3 (7.3) 0 (0) 41 

Tdap 80 (79.2) 0 (0) 3 (3.0) 18 (17.8) 0 (0) 101 

Typhoid fevera 17 (70.8) 0 (0) 2 (8.3) 4 (16.7) 1 (4.2) 24 

       MMR: Measles, mumps, and rubella; HZ: Herpes zoster; Tdap: Tetanus, diphtheria, and acellular pertussis.  
           a Meningococcal and typhoid vaccines were recommended for those planning Hajj pilgrimage. 
 

 

Table 5. Location of Immunization Reported by Arab-Americans 

Vaccine 
Location of Immunization No. (%) 

Total 
Primary Care Clinic Hospital Pharmacy 

Influenza 146 (91.8) 6 (3.8) 7 (4.4) 159 

Hepatitis A 110 (97.3) 3 (2.7) 0 (0) 113 

Hepatitis B 108 (98.2) 0 (0) 2 (1.8) 110 

Meningococcal 227 (95.4) 3 (1.3) 8 (3.4) 238 

MMR 142 (97.9) 3 (2.1) 0 (0) 145 

Pneumonia 61 (96.8) 2 (3.2) 0 (0) 63 

Zoster 41 (95.3) 2 (4.7) 0 (0) 43 

Tdap 98 (99.0) 0 (0) 1 (1.0) 99 

Typhoid fever 23 (92.0) 1 (4.0) 1 (4.0) 25 

       MMR: Measles, mumps, and rubella; HZ: Herpes zoster; Tdap: Tetanus, diphtheria, and acellular pertussis.  
           a Meningococcal and typhoid vaccines were recommended for those planning Hajj pilgrimage. 
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Table 6. Characteristics Associated with Reduced Vaccine Awareness in Arab-American 
participants. (CI: confidence interval; Tdap: Tetanus, diphtheria, and acellular pertussis). 

Vaccine, Independent variables Participant No. (%) Odds ratio (95% CI) P 

Tdap    

Male sex 65 (58.0) 1.27 (0.77--2.07) 0.348 

Age җ пс years 83 (55.7) 1.69 (1.04--2.77) 0.037 

.ŀŎƘŜƭƻǊΩǎ degree or higher 47 (82.5) 0.19 (0.08--0.40) 0.0001 

Years in US җ мм 139 (65.3) 0.50 (0.28--0.88) 0.016 

Herpes Zoster    

Male sex 49 (43.8) 1.10 (0.68--1.78) 0.705 

Age җ пс years 65 (43.6) 1.14 (0.71--1.84) 0.588 

.ŀŎƘŜƭƻǊΩǎ degree or higher 31 (54.4) 0.44 (0.22--0.86) 0.028 

Years in US җ мм 91 (42.7) 1.52 (0.87--2.67) 0.144 

Typhoid    

Male sex 34 (30.4) 1.53 (0.92-2.56) 0.102 

Age җ пс years 47 (31.5) 1.53 (0.94-2.52) 0.089 

.ŀŎƘŜƭƻǊΩǎ degree or higher 28 (49.1) 0.39 (0.19-0.76) 0.024 

Years in US җ мм 79 (37.1) 0.83 (0.45-1.48) 0.533 

Pneumococcal    

Male 61 (54.5) 0.91 (0.56-1.47) 0.702 

!ƎŜ җ 46 years 75 (50.3) 1.27 (0.79-2.04) 0.326 

.ŀŎƘŜƭƻǊΩǎ degree or higher 37 (64.9) 0.48 (0.24-0.93) 0.099 

Years in US җ мм 123 (57.8) 0.44 (0.25-0.78) 0.005 

 

Figure 1.  Percentage of Arab-American participants reporting vaccine awareness and vaccine 
receipt. 

 

  MMR: Measles, mumps, and rubella; Tdap: Tetanus, diphtheria, and acellular pertussis.  
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______________________________________________________________________________ 
 

Abstract 

Introduction: Faith-based health interventions adopt varied approaches to engage religious 
theology and faith-leaders in program design. Insights into strategies, elements, and outcomes 
that breed success will allow for greater theorization and model portability across faiths. This 
project fills a knowledge gap regarding religiously-tailored interventions to reduce 
mammography disparities among Muslims. 
Objective: To describe the design of, and participant-level outcomes related to, a religiously-
tailored peer-led group education program that addressed mammography-related barrier 
beliefs. 
Methods: Using a community-engaged approach, including a multi-disciplinary community 
advisory board, we identified and subsequently intervened upon barrier beliefs impeding 
mammography screening among Muslim American women. Our religiously-tailored, mosque-
based, peer-led intervention involved facilitated discussions and expert-led didactics conveying 
religious teachings about health, and information about the benefits and process of 
mammography. Participant surveys were collected pre-intervention, post-intervention, 6-
months and one-year post-intervention. These measured changes in mammography intention, 
likelihood, confidence and knowledge, as well as agreement with barrier and facilitator beliefs.  
The structural elements and messages of the classes tackled barrier beliefs in at least one of 3 
ways (i) Reprioritizing- introducing another religious belief that has greater resonance with 
participants such that the barrier belief is marginalized, (ii) Reframing the belief within a religious 
worldview such that it is consistent with the health behavior desired, and (iii) Reforming- using a 
ǊŜƭƛƎƛƻǳǎ ǎŎƘƻƭŀǊ ǘƻ ǇǊƻǾƛŘŜ άŎƻǊǊŜŎǘέ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴǎ ƻŦ ǊŜƭƛƎƛƻǳǎ ŘƻŎǘǊƛƴŜΦ  
Results: 58 Muslim women (mean age = 50 yrs.) that had not had a mammogram in the past two 
years of which 18 were of Arab descent and 27 South Asian participated in the two-session 
course. While no changes in aggregate belief scores were observed, individuals were significantly 
less likely to agree with ǘƘŜ ōŀǊǊƛŜǊ ōŜƭƛŜŦ ά.ǊŜŀǎǘ ŎŀƴŎŜǊ ǎŎǊŜŜƴƛƴƎ ƛǎ ƴƻǘ ƛƳǇƻǊǘŀƴǘ ōŜŎŀǳǎŜ DƻŘ 
ŘŜŎƛŘŜǎ ǿƘƻ ǿƛƭƭ ƎŜǘ ŎŀƴŎŜǊέ Ǉƻǎǘ-intervention (p=0.03). Self-reported likelihood of obtaining a 
mammogram increased significantly following the intervention (p=0.01) as did breast cancer 
screening knowledge (p=0.0002). Individuals with higher agreement with barrier beliefs pre-
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intervention had lower odds for positive change in likelihood (OR=0.80, p=0.03), while those who 
were married had higher odds for positive change in likelihood (OR=37.69, p=0.02). With respect 
to increased knowledge, Arab participants found to have increased odds of increased 
mammography knowledge post-intervention (OR = 4.20, p = 0.02). At one-year follow-up, 22 
participants had obtained a mammogram while 20 were lost to follow-up.  
Conclusion: Our pilot mosque-based intervention involving religiously-tailored messages 
ŘŜƳƻƴǎǘǊŀǘŜŘ ŜŦŦƛŎŀŎȅ ƛƴ ƛƳǇǊƻǾƛƴƎ aǳǎƭƛƳ ǿƻƳŜƴΩǎ ǎŜƭŦ-reported likelihood of obtaining 
mammograms post-class, enhanced mammography knowledge, and indeed with receipt of 
mammograms over the ensuing year. Faith-based programs in mosque settings appear to have 
the potential to reduce disparities and improve preventive health among Muslim Americans. 

Introduction 

Although decreasing, breast cancer death rates for women in the US remain second only 
to lung cancer deaths. (2017d) As the five-year cancer survival rate at early stages is much better 
than later stages, the health benefits of routine mammography are attributable to increased 
early-stage detection (2017c). Accordingly, the Centers for Disease Control targets that 81% of 
US women aged 50 to 74 receive guideline-appropriate mammograms by 2020 (2012). To reach 
this goal, minority communities are strategically targeted for interventions because 
mammography rates remain disproportionately low for many racial and ethnic minority groups 
(2016, 2017a, 2017b). 

Studies amongst American Muslims, a racially and ethnically diverse group, describe low 
rates of mammography utilization(Hasnain et al. 2014, Schwartz et al. 2008). For example, a 
survey of 207 immigrant Muslim women in Chicago found 52% to have had a mammogram in 
past two years but a third never had a mammogram (Padela et al. 2014). Studies examining this 
screening disparity describe several types of barriers to mammography including access-related 
challenges, religion-related factors, and personal beliefs. Access barriers include the lack of 
health insurance (Padela et al. 2016, Salman 2012, Shirazi, Champeau, and Talebi 2006, 2017a), 
and primary care providers (Padela et al. 2016, Hasnain et al, 2012). Religion-related factors cover 
notions such as worship-related practices being a viable modality for disease prevention (Al-
Amoudi et al. 2015, Padela et al.,2016, Salman 2012) and notions of modesty (Al-Amoudi et al. 
2015, Padela et al. 2016, Bottorff et al. 1998, Salman 2012) which can deter some Muslims from 
receiving mammograms due to concerns about gender-concordant care (Al-Amoudi et al. 2015, 
Padela et al. 2016, Bottorff et al. 1998, Salman 2012). Personal beliefs such as holding 
mammograms to be painful (Al-Amoudi et al. 2015) and fearing positive mammography results 
(Bottorff et al. 1998) also problematize screening. 

In order to develop interventions that effectively improve mammography rates among 
American Muslims, it is essential to leverage strategies that have been useful in other minority 
groups. These effective strategies include the delivery of culturally appropriate information to at-
risk groups, and the use of peer educators (Garza et al. 2005, Crawford et al. 2015, Brownstein 
1992). Research among Muslims supports the acceptability of such strategies in mosque settings 
(Bader et al. 2006, Banerjee et al. 2017, Rashid et al. 2014). Additionally, faith-based messaging 
ǘƘŀǘ ƘƛƎƘƭƛƎƘǘǎ ǘƘŀǘ άLǎƭŀƳέ ŜƴŎƻǳǊŀƎŜǎ ŎŀƴŎŜǊ ǎŎǊŜŜƴƛƴƎ Ƴŀȅ ŀƭǎƻ ŜƴƘŀƴŎŜ ƳŀƳƳƻƎǊŀǇƘȅ 
uptake (Pratt et al. 2017).  Our formative research amongst American Muslim women in Chicago 
confirmed the acceptability of using religious messages, peer educators, and the mosque for 
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community-based, health behavior interventions (Vu et al. 2017, Padela, Malik, and Ahmed 
2017). Accordingly we crafted an intervention deploying all of these techniques to tackle barriers 
to mammography uptake among Muslim Americans.  

We hypothesized that beliefs that were barriers to mammography intention could be 
addressed by a religiously-tailored approach to message design (described in the methods 
section).  In addition to the faith-based tailoring described above, we incorporated a faith-placed 
approach by designating the mosque as the intervention setting, again hypothesizing that a faith-
placed approach would be effective for behavioral change.  

 Objectives  

This paper describes the design of, and participant-level outcomes related to, a religiously-
tailored peer-led group education program addressing barriers to screening mammography 
among Muslim Americans.  

Methods 

The overall community-engaged research project involved the identification of barriers to 
mammography screening among Muslim women, and the design of a religiously-tailored, group 
education intervention to address those barrier beliefs. A multi-sectoral and multi-disciplinary 
community advisory board (CAB) comprising of community leaders from mosques and 
community organizations was formed to advise on design and implementation. CAB members 
and research staff collaboratively designed the intervention curriculum and messaging based on 
our prior data on American MusliƳ ǿƻƳŜƴΩǎ ǎŀƭƛŜƴǘ ōŜƘŀǾƛƻǊŀƭΣ ƴƻǊƳŀǘƛǾŜΣ ŀƴŘ ŎƻƴǘǊƻƭ 
mammography-related beliefs and religious influences upon these beliefs (Padela et al. 2016).  
The project was approved by the Institutional Review Board of the Biological Sciences Division at 
the University of Chicago. 

Peer Educator Recruitment and Training 
We identified potential peer educators from mosques with Arab and South Asian 

congregations so that peer educators were religiously and ethnically concordant with the 
intervention population.  Selection criteria included being English-speaking, Muslim, female, and 
over the age of 40.  Peer educators were recruited via flyers and emails through mosque boards 
and listservs and underwent a screening phone call to assess eligibility and confirm interest. 
Candidates were asked to attend a two-session training course, which focused on developing 
skills in group facilitation and discussion moderation as well as training in research ethics.  
Additionally, potential peer educators learned about breast cancer screening disparities, the 
relationships between religion and health, and health care access.   

Intervention Design Elements 
The group education classes consisted of a two-session program where discussions were 

led by peer-educators and didactics delivered by topical experts. The intervention was conducted 
over a period of 7.5 hours on Saturday mornings (See Table 1 for course details).   

The Theory of Planned Behavior (TPB) (Ajzen 1991) informed data collection in previous 
phases of our project and the measurement of behavior change. Specifically, barrier and 
facilitator beliefs to mammography were categorized according to the behavioral, normative, 
and control domains of TPB in previous phases of the project, and we set improved perceived 
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intention for mammography (as well as improved likelihood and confidence) as our outcome 
target(s). Barrier beliefs identified in previous phases of the study were addressed through the 
3R model for religiously tailored messaging: (i) Reframing - introducing a new way of thinking 
about the belief that is consonant with the desired health behavior (ii) Reprioritizing -  introducing 
ŀ ƴŜǿ άŦŀŎƛƭƛǘŀǘƛǾŜέ ōŜƭƛŜŦ ǘƘŀǘ ŎƻƘŜǊŜǎ ǿƛǘƘ ǘƘŜ ǘŀǊƎŜǘ ōŜƘŀǾƛƻǊŀƭ ƻǳǘŎƻƳŜ ŀƴŘ ǊŜƛƴŦƻǊcing this 
belief through repetition so that is has higher valence among participants that the barrier belief 
and  (iii) Reforming - confronting the barrier belief head on by pointing out theological 
misunderstandings or logical (Padela et al. 2017). Tailored messages that addressed each of the 
identified barrier beliefs were delivered during the group education intervention in multiple ways 
over multiple sessions.  For example, the barrier belief that mammograms are painful was 
addressed through the tailored strategies of reframing and reprioritizing. The reframing message 
ŎƻƳƳǳƴƛŎŀǘŜŘ ǘƘŀǘ άǘƘŜ Ǉŀƛƴ ƛƴŎǳǊǊŜŘ ƻƴ ǘƘŜ ǇŀǘƘ ǘƻ ŎƻƳǇƭŜǘƛƴƎ ŀ ƎƻƻŘ ŘŜŜŘ όŜΦƎΦ ŎŀǊƛƴƎ ŦƻǊ Ƴȅ 
ōƻŘȅύ ƛǎ ǊŜǿŀǊŘŜŘ ōȅ DƻŘέ ǿƘƛƭŜ ǘƘŜ ǊŜǇǊƛƻǊƛǘƛȊŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ƛƴǘǊƻŘǳŎŜŘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƻƴŜΩǎ 
stewardship responsibility for the body.   

Group Education Subject Recruitment 
Participants were recruited from mosques and community organization events through 

flyers and recruitment tables.  Inclusion criteria were (i) self-identified Muslim women, (ii) no 
personal diagnosis of breast cancer, (iii) no mammogram in the last two years, (iv) age 
between 40 and 74 years, and (v) literate in English.  Classes were held at two mosque sites, with 
one having a predominantly South Asian population and the other having a predominantly Arab 
population.   

Data Collection 
Questionnaires were used to collect participant data and were self-administered pre- and 

post- intervention. At six months and one year after the intervention a phone call was placed to 
ascertain receipt of mammogram and obtain repeat measurements of the primary outcomes (see 
below). The principal measures were as follows:  

Primary outcomes:   

These included measures of intention, likelihood, and confidence in obtaining a mammogram. 
vǳŜǎǘƛƻƴ ǎǘŜƳǎ ǿŜǊŜ άL ƛƴǘŜƴŘ ǘƻ ƎŜǘ ŀ ƳŀƳƳƻƎǊŀƳ ǿƛǘƘƛƴ ǘƘŜ ƴŜȄǘ ȅŜŀǊΣέ άIƻǿ ƭƛƪŜƭȅ ƛǎ ƛǘ ǘƘŀǘ 
ȅƻǳ ǿƛƭƭ ƎŜǘ ŀ ƳŀƳƳƻƎǊŀƳ ǿƛǘƘƛƴ ǘƘŜ ƴŜȄǘ ȅŜŀǊΚέ ŀƴŘ άHow confident are you that you will be 
able to get a mammogram within the ƴŜȄǘ ȅŜŀǊΚέ Responses were recorded along a five-point 
Likert-type scale from very likely to not at all likely. 
Secondary outcomes:  

Aggregate barrier and facilitator belief scores were generated by summing participant responses 
to a series of belief statements rated along a 4-point Likert-type agreement scale, where 
completely disagree received a zero and completely agree received a four. The barrier measure 
comprised of six barrier belief statements drawn from prior qualitative data (Padela et al. 2016). 
The facilitator belief measure contained eight facilitator beliefs. Four of these were based on 
tailored messages (e.g. άI will be rewarded by God for the hardship I undergo to get a 
ƳŀƳƳƻƎǊŀƳέ ŀƴŘ άƪƴƻǿƛƴƎ Ƴȅ ōǊŜŀǎǘ ŎŀƴŎŜǊ ǎǘŀǘǳǎ ƻǳǘǿŜƛƎƘǎ Ƴȅ ŦŜŀǊ ƻŦ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎέύΣ 
three were beliefs positively associated with mammography utilization from the prior data 
(Padela et al. 2016), and one was the opposite of a barrier belief (e.g.my health takes precedence 
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ƻǾŜǊ Ƴȅ ŦŀƳƛƭȅΩǎ ƴŜŜŘǎύ ώ¢ŀōƭŜ нϐ. We assessed mammography guideline knowledge with a 
subset of questions from the Breast Cancer Knowledge test. (McCance et al. 1990) We used three 
questions related to breast cancer screening and updated them to reflect the American Cancer 
{ƻŎƛŜǘȅΩǎ нлмс ƎǳƛŘŜƭƛƴŜǎ (American Cancer Society 2016). Participants were given a score 
between zero and three depending on how many questions they were able to answer correctly. 
Change in knowledge, facilitator and barrier beliefs scores were set as additional outcomes. 

Tertiary outcome: Mammography receipt at six-months and one-year post-intervention. 

Predictor variables: These included fatalism, modesty, religiosity, and sociodemographic 
characteristics. Moreover, for some outcomes (post-intervention mammography receipt and 
changed likelihood) changes in level of agreement with aggregate barrier and facilitator beliefs 
were included as predictor variables as well. 

Fatalism:  We adapted a fatalism measure known to associate with breast cancer 
screening practices, the Religious Health Fatalism Questionnaire (RHFQ) (Franklin, Schlundt, and 
Wallston 2008). Items from the Divine Provision and Destined Plan subscales of the RHFQ were 
ǊŜǇƘǊŀǎŜŘ ǘƻ ƛƴŎƭǳŘŜ ǘƘŜ ǿƻǊŘ ά!ƭƭŀƘέΦ CƻǊ ŜȄŀƳǇƭŜΣ ǉǳŜǎǘƛƻƴ ǎǘŜƳǎ ƛƴŎƭǳŘŜŘ ά!ƭƭŀƘ Ŏŀƴ ōǊƛƴƎ 
healing without human interveƴǘƛƻƴΣέ άL ǘǊǳǎǘ ƛƴ !ƭƭŀƘ ǘƻ ǇǊƻǾƛŘŜ ƎƻƻŘ ƘŜŀƭǘƘΣέ ŀƴŘ άLŦ L ōŜŎƻƳŜ 
ƛƭƭΣ !ƭƭŀƘ Ƙŀǎ ƛƴǘŜƴŘŜŘ ǘƘŀǘ ǘƻ ƘŀǇǇŜƴΦέ ²Ŝ ŘƛǎŎŀǊŘŜŘ ƻƴŜ ƛǘŜƳ ōŀǎŜŘ ƻƴ ŎƻƎƴƛǘƛǾŜ ǇǊŜ-testing.  

Modesty:  We used a modesty measure comprising of 10 items that assesses attitudinal 
and behavioral aspects of Islamic modesty. This measure was an enhanced version of our 
previously validated pilot measure (Vu et al. 2016, Padela et al. 2015). Sample question stems 
ƛƴŎƭǳŘŜŘ άL ŀƭǿŀȅǎ ƭƻƻƪ ŦƻǊ ŀ ŦŜƳŀƭŜ ŘƻŎǘƻǊ ŦƻǊ ƳȅǎŜƭŦΣέ ŀƴŘ άaȅ ŎƭƻǘƘƛƴƎ ŘŜƳƻƴǎǘǊŀǘŜǎ ŀ 
ŎƻƳƳƛǘƳŜƴǘ ǘƻ LǎƭŀƳƛŎ ƳƻŘŜǎǘȅΦέ wŜǎǇƻƴǎŜǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘ ŀƭƻƴƎ ŀ п-point Likert-type 
agreement scale. 

Religiosity Measures:  

Religiosity:  The Duke University Religion Index (DUREL) measure was used with slight 
modifications to question stems; replacing references to the Divine with the word Allah, and the 
word religion to Islam (Koenig and Bussing 2010).  

Positive religious coping: This aspect of religiosity was measured using the positive 
religious coping subscale of the Psychological Measure of Islamic Religiousness (PMIR). (Raiya et 
al. 2008) ²Ŝ ŎƘŀƴƎŜŘ ǉǳŜǎǘƛƻƴ ǎǘŜƳǎ ǎǳŎƘ ǘƘŀǘ ǘƘŜȅ ǊŜŦŜǊǊŜŘ ǘƻ ŦŀŎƛƴƎ άŀ ƘŜŀƭǘƘ ǇǊƻōƭŜƳέ ƛƴǎǘŜŀŘ 
ƻŦ ƭƛŦŜ ǎǘǊŜǎǎƻǊΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ƻǊƛƎƛƴŀƭ taLw ǉǳŜǎǘƛƻƴ ƻŦ ά²ƘŜƴ L ŦŀŎŜ ŀ ǇǊƻōƭŜƳ ƛƴ ƭƛŦŜΣ L ƭƻƻƪ 
for a stronger connection ǿƛǘƘ DƻŘ ό!ƭƭŀƘύέ ǿŀǎ ŎƘŀƴƎŜŘ ǘƻ ά²ƘŜƴ ŦŀŎƛƴƎ ŀ ƘŜŀƭǘƘ ǇǊƻōƭŜƳΣ L 
ƭƻƻƪ ŦƻǊ ŀ ǎǘǊƻƴƎŜǊ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ DƻŘ ό!ƭƭŀƘύΦέ ! ŦƻǳǊ-point Likert-type agreement scale 
assessed responses. 

Negative religious coping: This aspect of religiosity was measured using the PMIR-
Punishing Allah Reappraisal subscale which assesses the belief that obstacles in life are a result 
ƻŦ DƻŘΩǎ ǇǳƴƛǎƘƳŜƴǘ (Raiya et al. 2008). Question stems were rephrased to refer to facing a 
ƘŜŀƭǘƘ ǇǊƻōƭŜƳΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ƻǊƛƎƛƴŀƭ ǉǳŜǎǘƛƻƴ ƻŦ ά²ƘŜƴ L ŦŀŎŜ ŀ ǇǊƻōƭŜƳ ƛƴ ƭƛŦŜΣ L ŦŜŜƭ 
ǇǳƴƛǎƘŜŘ ōȅ !ƭƭŀƘ ŦƻǊ Ƴȅ ƭŀŎƪ ƻŦ ŘŜǾƻǘƛƻƴέ ǘƻ ά²ƘŜƴ L ŦŀŎŜ ŀ ƘŜŀƭǘƘ ǇǊƻōƭŜƳΣ L ŦŜŜƭ ǇǳƴƛǎƘŜŘ ōȅ 
!ƭƭŀƘ ŦƻǊ Ƴȅ ƭŀŎƪ ƻŦ ŘŜǾƻǘƛƻƴΣέ wŜǎǇƻƴǎŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŀƭƻƴƎ ŀ Ŧour-point Likert-type scale of 
agreement. 
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Sociodemographic variables:  Conventional descriptors including marital status, income 
level, educational status, race/ethnicity, and insurance status were collected.   

Statistical Analyses 
Data Transformation 

For ease of analysis, and to avoid statistical error, response categories were collapsed into 
an adjacent category when they contained less than five percent of total observations. For ease 
of interpretation and due to small numbers of observations in certain categories, marital status 
was dichotomized to married versus those who are unmarried or widowed. The ethnicity variable 
ǿŀǎ ǎƛƳƛƭŀǊƭȅ ŘƛŎƘƻǘƻƳƛȊŜŘ ǘƻ !Ǌŀō !ƳŜǊƛŎŀƴ ƻǊ hǘƘŜǊΣ ǿƛǘƘ ǘƘŜ άhǘƘŜǊέ ŎŀǘŜƎƻǊȅ ǇǊŜŘƻƳƛƴŀƴǘƭȅ 
comprising of South Asian respondents.  

Levels of agreement with aggregate barrier and facilitator beliefs were created by 
summing individual participant responses to question sets (six and eight items respectively). 
Single imputation was utilized to impute missing responses where participants had answered at 
least seventy percent of the items in the question set. Changed knowledge, barrier and facilitator 
belief scores were calculated by subtracting the baseline scores from post-intervention scores. 

Statistical Models  

A three-tiered analytic approach was used. The first set of analyses aimed at determining 
whether there were significant changes in levels of agreement with barrier and facilitator beliefs 
scores, changes in mammography knowledge, and changes in overall intention, likelihood and 
confidence to obtain a mammogram. These changes were evaluated using paired t-tests to 
determine if the post-intervention results were significantly different from the pre-intervention 
results. Final multivariable models were generated only when there was significant statistical 
change in the outcome variables. 

The next analytic step sought to identify baseline characteristics that predict intervention 
success, i.e. positive change in aggregate facilitator beliefs or a negative change in aggregate 
barrier beliefs, as well as improvements mammography intention, likelihood and confidence. In 
ƻǘƘŜǊ ǿƻǊŘǎΣ ǿŜ ǿŀƴǘŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ǘƘŀǘ άǇǊƛƳŜέ ƛƴŘƛǾƛŘǳŀƭǎ ŦƻǊ ǇƻǎƛǘƛǾŜ 
behavioral change. Simple ordered logistic regression models were used to evaluate the 
associations between the predictor variables and primary outcomes. Final, adjusted, 
multivariable ordered logistic regression models for changed intention, likelihood, and 
confidence contained any baseline characteristic that had a p-value of less than 0.10 in the simple 
regression models. For changes in aggregate barrier and facilitator beliefs, model building 
involved bidirectional stepwise elimination, of sociodemographic characteristics that were 
significantly (p < 0.10) associated with the outcome in bivariate testing, with a probability to enter 
of 10% and a probability to exit of 15% (Thayer 2002a) (Thayer 2002b). 

The final set of analyses sought to determine whether belief structure changes 
contributed to a positive change in intention, likelihood or confidence in obtaining a 
mammogram, while controlling for other measured predictors of the outcome. Stepwise 
regression, which included all relevant baseline variables, was used to identify potential 
predictors of a positive change in outcome measures. Changed barrier and changed facilitator 
variables were chosen a priori to remain in the final regression models, regardless of p-value, to 
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satisfy the primary research questions. For all other variables, p value to enter was set at 0.10 
and the p value to stay set at 0.15.  

To further explore the impact of the intervention, we also examined changes in individual 
items within the belief domains using paired t-tests. If level of agreement with an individual belief 
changed significantly post-intervention, simple and multivariable ordered logistic regression 
modeling was performed. All analyses were performed using STATA/MP version 15 statistical 
software (StataCorp LLC, College Station, TX). 

Results 

Baseline sociodemographic characteristics 

Fifty-eight individuals participated in the study of which most were either South Asian 
(56%) or Arab/Arab American (35%). The mean age of participants was 50.4 years, and most were 
married (89%) and had health insurance (73%). The participant pool was almost evenly split with 
half (29/58) never having gotten a mammogram and half (27/58) having not obtained a 
mammogram in the past two years [See Table 3].  

Assessment of changes in intention, likelihood, and confidence for obtaining a mammogram  

Analyses between pre-intervention and post-intervention responses demonstrated a 
statistically significant increase in perceived likelihood to obtain a mammogram (0.29, p = 0.01). 
At 6-month follow-up, a trend towards increased confidence was also observed (0.32, p = 0.08) 
[Table 4]. 

Baseline characteristics and predictors associated with changed likelihood to receive a 
mammogram post-intervention 

In multivariable modeling assessing the impact of baseline belief scores, being married 
was a significant positive predictor of likelihood change (OR = 37.69, p = 0.02), while having a 
higher baseline agreement with barrier beliefs was associated with lower odds of increased 
likelihood (OR = 0.80, p = 0.03) [See Table 5]. 

Multivariable modeling, assessing whether changes in participant agreement with barrier 
and facilitator beliefs was associated with positive likelihood change post-intervention, 
confirmed that being married was positively associated with behavioral change (OR = 22.16, p = 
0.02). A paradoxical associative trend towards increased odds for a positive change in likelihood 
with increased agreement with barrier beliefs was also observed (OR = 1.14, P = 0.08). [Table 6] 

Assessment of changes in mammography knowledge and agreement with facilitator and 
barrier beliefs 

Analyses of pre-intervention and post-intervention responses revealed a statistically 
significant increase in mean mammography knowledge (0.53, p = 0.0002) post- intervention. 
There was also a trend towards increased agreement with aggregate facilitator beliefs (0.92, p = 
0.08) [Table 7]. While there was no significant change in agreement with specific facilitator beliefs 
from pre- to post-intervention, there was a significant decrease in agreement with the barrier 
ōŜƭƛŜŦ ά.ǊŜŀǎǘ /ŀƴŎŜr Screening is not important because God decides who wilƭ ƎŜǘ ŎŀƴŎŜǊέ όлΦплΣ 
p = 0.03) [Table 2]. 
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Predictors of changes in agreement with beliefs post-intervention 

 Although there was a trend towards increased level of agreement with aggregate 
facilitator beliefs [Table 8], multivariable modeling failed to find any significant associations 
between predictors and increased agreement [Table 9]. For individual barrier beliefs, 
multivariable modeling identified that individuals with higher scores on the PMIR Punishing Allah 
!ǇǇǊŀƛǎŀƭ ǎǳōǎŎŀƭŜ ƘŀŘ ƘƛƎƘŜǊ ƻŘŘǎ ƻŦ ǊŜŘǳŎŜŘ ŜƴŘƻǊǎŜƳŜƴǘ ƻŦ ǘƘŜ ōŀǊǊƛŜǊ ōŜƭƛŜŦΣ ά.ǊŜŀǎǘ ŎŀƴŎŜǊ 
screening is not important because God decides who will get cancer (OR = 1.241, p = 0.03).  [Table 
9]Φέ 

Association between sociodemographic characteristics and mammography receipt 

Of the initial 58 women, 20 were lost to follow-up at one-year post-intervention. No 
significant differences in demographic profile was found between those lost to follow-up and 
those being able to provide data at one-year. Of the remaining 38, 22 obtained a mammogram 
by one-year post-intervention. Being older (p = 0.01) and having higher levels of educational 
attainment (p = 0.01) were significantly associated with mammography receipt [Table 10]. 

Discussion 

Tailoring health messages to incorporate and be consistent with cultural frameworks of 
patient populations improve intervention efficacy and can decrease health disparities (Kreuter et 
al. 2003, Shirazi et al. 2015). Such messages leverage belief structures and worldviews common 
to individuals and shared by communities, and thus may resonate more deeply and be more 
persuasive than generic messages used to motivate positive behavioral change (Kreuter et al. 
2005).  Moreover, when certain values and beliefs appear to conflict with, or otherwise appear 
as barriers to, healthcare seeking confronting these ideas through tailored messaging might be a 
viable strategy leading to durable behavioral change.  

While Muslim Americans suffer from health disparities (Padela et al. 2015), and their 
health frameworks, beliefs, and behaviors are strongly-informed by religion (Yosef 2008), there 
is scant research on religiously-tailored interventions in this community. Indeed, there are few 
models delineating how to design tailored messages that address religion-related barriers, and 
few projects that implement religiously-tailored interventions across the diversity of the Muslim 
American community.  While, breast cancer screening interventions amongst Muslims have 
utilized religious leaders to deliver health messages and placed interventions in religious settings, 
our program is more comprehensive in scope (Pratt et al. 2017, Banerjee et al. 2017). Our paper 
addresses this knowledge and literature gap by confronting mammography screening disparities 
among Muslim Americans through a religiously-tailored, mosque-based, peer-led, educational 
intervention. 

Before discussing our outcomes, we would like to comment on this innovative 
engagement with religious community, values and identity.  We utilized a community-engaged 
approach with a CAB to facilitate community knowledge informing program design, and to 
enhance community receptivity to the program. We further trained and deployed ethnically and 
religiously concordant peer-educators to generate greater relatability and trust with the 
intervention population and build community capacity for health work.  In terms of attending to 
religious values and identity, setting the project in mosques where religious identity is 
communicated and using the 3R model to design religiously-laden messages cohered with our 
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focus on religion. Moreover, we used religious scholars to deliver lectures on Islam and health 
and correct misinterpretations of theology, e.g. fatalism, to further embed the project within a 
religious context. In these ways our intervention moved messages from being simply faith-placed 
to being holistically faith-based. Accordingly, our work advances the intervention science and 
practice in this community because most disparity research among Muslim Americans ignores 
religion, (Padela and Raza 2015) and most breast cancer screening interventions among Muslims 
have focused on enhancing access and cancer screening knowledge, not on tackling barrier 
beliefs related to religion (Ahmad, Cameron, and Stewart 2005, Pratt et al. 2017). 

  With respect to our primary outcome of changed intention, likelihood, and confidence 
in obtaining a mammogram, there was a statistically significant increase in mean perceived 
likelihood (0.29, p = 0.01) from pre- to post-intervention. While we expected positive change in 
all three measures, there may be conceptual reasons that likelihood and not the other related 
constructs significantly changed. Some social psychologists assert that measuring perceived 
intention records perceptions of behavioral ability without consideration of external barriers 
(Armitage et al. 2015).  Likelihood, on the other hand, is a measure of expectation about whether 
ŀƴ ƛƴŘƛǾƛŘǳŀƭ ǿƛƭƭ άŀŎǘǳŀƭƭȅέ ŎƘŀƴƎŜ ōŜƘŀǾƛƻǊ ŀƴŘ ǘŀƪŜǎ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ŜȄǘŜǊƴŀƭ ŦŀŎǘƻǊǎ ŀǎ ǿŜƭƭ 
as physical barriers to performing the health behavior.  Although the TPB construct of intention 
incorporates notions of perceived behavioral control, some argue measuring likelihood does so 
in a more complete way (Armitage et al. 2015). Consequently, the argument goes that the 
likelihood is downstream from intention, and that one can intend to do an action but be still 
perceive themselves unlikely to actually perform the behavior. Confidence is related to both 
intention and likelihood as it is a measure of self-efficacy, again somewhat downstream to 
intention.  Therefore, although an individual may have the intention to change, they might not 
be confident in their ability to perform the action. Thus, greater research on the relationships 
and measurement overlap between perceived intention, confidence and likelihood is needed. 
Nonetheless, our religiously-tailored intervention was effective in improving overall perceived 
likelihood for, and indeed receipt of, mammograms.  

Notably there was a trend where individuals who increased in their level of agreement 
with barrier beliefs from pre- to post-intervention, paradoxically had higher odds of increasing 
likelihood for mammography (OR=1.14, p=0.08). At the same time, participants with greater level 
of agreement with barrier beliefs at baseline had lower perceived likelihood of getting a 
mammogram (OR=0.80, p=0.03).   These results could be explained in several ways. First, the 
trend in increasing agreement barrier beliefs post-intervention could be an artefact as it did not 
reach the p<.05 level of significance. On the other hand, it could be that participants became 
more aware of the barrier beliefs post-intervention than they were pre-intervention because the 
barrier beliefs were discussed during the classes. For example, the barrier belief that 
mammograms are painful was discussed and is indeed true, thus participants might record 
greater agreement with this belief (the agreement with this belief did increase from pre- to post 
intervention albeit non-significantly). At the same time, however the greater knowledge of 
barrier beliefs did not impede their improved perception of getting a mammogram because 
participants came to recognize the importance of, and benefits associated with, screening 
mammography. The finding that individuals who have greater agreement with barrier beliefs at 
the outset have lower odds of positive changes in likelihood makes intuitive sense, as the more 
problematic one interprets mammography to be the greater the resistance to behavioral change. 
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Secondarily, overall participant knowledge significantly increased post-intervention (0.53, 
p=0.0002).  

Moreover, with respect to health behavior change, further study is needed to understand 
the relative weight of facilitator beliefs and barrier beliefs on influencing screening 
mammography.  It may be hypothesized that reducing barrier beliefs increases self-efficacy, 
which in turn increases screening mammography uptake. Alternatively, one could hypothesize 
that significantly enhancing facilitator beliefs leads to behavior change. On the other hand, 
variable effects may result based on where individuals reside on the continuum of endorsing 
specific barrier beliefs and/or facilitator beliefs. Greater research into how specific messages 
promote belief structure changes at the individual level and how these changes inform future 
behaviors is needed. In our study, 22 out of the 58 participants (38%; 20 individuals lost to follow-
up) obtained a mammogram at one-year follow-up demonstrating effective behavioral change 
despite the relatively modest belief structure changes noted above. Excluding the 20 individuals 
unable to be reached at one-year follow-up, the percentage rises to 76%. Irrespective of the 
different approaches to calculating efficacy and effectiveness of this pilot intervention, 20 
individuals getting a mammogram reflects intervention success.  

Although our findings are encouraging, they should be interpreted with caution given the 
modest sample size and particularities about the sample, i.e. English-speaking, mosque-going 
women. Additionally, while selecting for highly religious people was purposive because we 
wanted to leverage religion for behavior change, the approach limits generalizability because of 
variances in religiosity among Muslim Americans. Additional limitations relate to measurement. 
We used one-item measures of intention, confidence, and likelihood and these measures may 
not comprehensively reflect the psychological and attitudinal changes antecedents to the target 
health behavior (getting a mammogram). Consequently, we recommend future research test the 
efficacy of our program with Muslims of different ethnicities and of varying religiosity, and that 
measures from other theories of behavioral change also be incorporated.  

In conclusion, our religiously-tailored, mosque-based, peer-led intervention targeting 
barrier beliefs to mammography was effective in increasing participant likelihood to, and receipt 
of, mammograms. We believe there is immense potential for using religious ideas to promote 
health and healthcare seeking among Muslim Americans and suggest that our model provides 
the conceptual and evidentiary bases for developing such interventions. 
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¢ŀōƭŜ мΦ  /ŀǊƛƴƎ ŦƻǊ .ƻŘȅ ŀƴŘ {ƻǳƭΥ  ! ²ƻǊƪǎƘƻǇ ƻƴ ²ƻƳŜƴΩǎ IŜŀƭǘƘΣ ²ƻǊƪǎƘƻǇ !ƎŜƴŘŀ 
Course Content Course Description Educational Objectives 

Class 1:  Good Health Starts with You   
At the end of the session, 
participants should be able to:  

Study Overview  Didactic session led by study staff and 
peer educators  

1. Identify underlying motivations 
for the project; 

 2. Be able to describe the goals of 
the training program in improving 
ǿƻƳŜƴΩǎ ƘŜŀƭǘƘ ƪƴƻǿƭŜŘƎŜ ŀƴŘ 
mammography intention;   

3. Become familiar with data from 
previous phases of the study;  

4.  Describe barriers to and 
facilitators of preventive 
health (targeted beliefs) 

Icebreaker Interactive session led by peer 
educators  

1.  Understand data from previous 
phases of the study; 

2.   Identify and discuss personal 
barriers to and facilitators of 
preventive health 

Women & Health  Didactic session led by peer educators 1.  Know peer educators and 
understand their motivations 
for joining the project;  

 2.  Understand barriers to and 
facilitators of preventive health for 
women 

Health & Access  Didactic session led by representative 
from A Silver Lining Foundation, a local 
organization aiming to ensure dignified 
and equal access to quality cancer 
education and services for all 

1.  Identify resources for setting 
up mammography 
screening appointments and 
possible follow-up visits 

Religious Dimensions 
of Health  

Didactic session led by female religious 
scholar  

1.  Understand different religious 
dimensions of health  

Class 2:  Mammography Experiences 

Cancer Care Story  Peer educator-led facilitated group 
discussion and debrief following the 
showing of a culturally-appropriate 
elicitation video 

1.  Identify and discuss 
beliefs related to mammography 
intention  

Survivorship Story  Didactic session led by breast cancer 
survivor  

1.  Identify and discuss beliefs, 
barriers, and personal experience 
with mammography 

Breast Cancer 
Screening Guidelines 
& Procedures  

Didactic session led by a female 
physician 

1.  Distinguish myths and facts of 
breast cancer ;  

2.  Understand the benefits and 
process of mammography  
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Table 2. Targeted Beliefs with Mean Change in Agreement, Pre- to Post-Intervention 

Belief 
Origin Belief Statement 

Pre-intervention 
Agreement 
Level  

Post-
intervention 
Agreement 
Level   

Change p-value 

Facilitator Beliefs 

B
e

lie
fs

 
P

o
si

tiv
e
ly

 
A

s
s
o

c
ia

te
d
 

w
ith

 

M
a

m
m

o
g

ra
p

h
y 

Mammograms can help detect disease 
and facilitate opportunities for 
prevention & treatment (n = 51) 

3.62 3.69 0.07 0.51 

My family supports my getting a 
mammogram (n = 52) 

3.62 3.63 0.02 0.78 

I am comfortable talking to my friends 
about mammography 
(n = 52) 

3.65 3.58 -0.08 0.48 

B
e

lie
fs

 
R

e
su

lti
n

g
 

fr
o

m
 

T
a

ilo
re

d
 

M
e

ss
a

g
e

s 

I will be rewarded by God for the 
hardship I undergo to get a 
mammogram (n = 49) 

3.27 3.13 -0.15 0.32 

Getting a mammogram is one way to 
meet my religious duty of caring for my 
body (n = 50) 

3.31 3.48 0.17 0.19 

Knowing my breast cancer status 
outweighs my fear of the test results (n 
= 50) 

3.23 3.29 0.06 0.64 

Although God controls disease and 
illness, it is my religious responsibility to 
care for my body and get cancer 
screening (n = 51) 

3.71 3.71 0 1.00 

B
a

rr
ie

r 
B

e
lie

f 
R

e
c
ip

ro
ca

ls 

My health takes precedence over my 
ŦŀƳƛƭȅΩǎ ƴŜŜŘǎ όƴ Ґ рмύ 

3.14 3.29 0.15 0.29 

 
Barrier Beliefs 

M
a

m
m

o
g

ra
p

hy
 

U
til

iz
a

tio
n-

A
ss

o
ci

a
te

d
 

T
a

rg
e

t 
B

e
lie

fs 

Mammograms are painful  
(n = 51)  

2.87 2.94 0.07 0.67 

My fear of a positive result prevents me 
from getting a mammogram (n = 51) 

2.39 2.46 0.07 0.62 

aȅ ŦŀƳƛƭȅΩǎ ƴŜŜŘǎ ŀƴŘ ǇǊƛƻǊƛǘƛŜǎ ŀǊŜ 
more important than my own (n = 52) 

2.72 2.46 -0.26 0.14 

Insurance policies make getting a 
mammogram difficult (n = 51) 

2.53 2.64 0.11 0.47 

Breast cancer screening is not important 
because God decides who will get cancer 
(n = 50) 

1.90 1.50 -0.40 0.03* 

I have not gotten a mammogram in the 
past two years because I worry about 
being services by a male technician (n = 
51) 

2.20 2.53 0.33 0.08 

* Statistically significant at p <= 0.05 
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 Table 3. Sociodemographic Characteristics of Study Participants, N = 58 
Characteristic 

 

Sociodemographic Characteristics N (%) 

Age (n = 44)* Mean ± SD: 50.4 ± 8.4 

     Less than 50 20 (45.5) 

     50 or older 24 (54.6) 

Race/Ethnicity (n = 52)  
 

     South Asian 29 (55.8) 

     Arab/Arab American 18 (34.6) 

Marital Status (n = 55) 
 

     Married 49 (89.1) 

     Unmarried or Widowed 6 (10.9) 

Country of Origin (n = 54)  

     South Asian 30 (55.6) 

     Arab World 14 (25.9) 

     United States 5 (9.3) 

Education (n = 56) 
 

     Less than High School 7 (12.5) 

     High school diploma/GED 11 (19.6) 

     Associates Degree 11 (19.6) 

     Bachelor's level or equivalent 19 (33.9) 

     Advanced degree (post-baccalaureate,  
Masters, Doctoral) 

8 (14.3) 

Annual Income (n = 46) 
 

     Less than $20,000 18 (40.0) 

     $20,000 - $49,999 17 (37.0) 

     $50,000 - $74,999 6 (13.0) 

     $75,000 or more 6 (13.0) 

Health Insurance (n = 51) 
 

     Yes 37 (72.6) 

 

Table 4. Average Change in Intention to Receive a Mammogram and its Proxy Measures 
(Likelihood and Confidence), Evaluated at Pre-Intervention, Post-Intervention, and 6-month 
Follow Up 
Measure Mean Change (P-Value) 

 Pre to Post Pre to 6-month 

Intention  0.19 (0.15) 0.04 (0.74) 

Likelihood  0.29 (0.01) * 0.20 (0.15) 

Confidence 0.18 (0.25) 0.32 (0.08) 
* {ǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǘ ʰ Ґ лΦлр 
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   *{ǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǘ ʰ Ґ лΦлр 
 
 

Table 6. Ordered Logistic Regression Analysis of the Change in Likelihood to Receive a 
Mammogram from Pre- to Post- Intervention, N = 48 

Predictor Odds Ratio (95% CI) P-Value 

Change in Barrier Beliefs 1.14 (0.98, 1.32) 0.08 

Change in Facilitator Beliefs 1.09 (0.93, 1.26) 0.29 

Married 22.16 (1.77, 277.07)  0.02*  

Modesty 1.05 (0.90, 1.22) 0.52 

Fatalism 0.91 (0.76, 1.09) 0.32 

ϝ {ǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǘ ʰ Ґ лΦлр 
 
 

Table 7. Multivariable Ordered Logistic Regression Model for Predictors of Increased Level of 
Agreement with Facilitator Beliefs Post-Intervention, n = 45 

Predictor 
Odds Ratio 
(95% Confidence Interval) 

p-value 

Level of Modesty 0.98 (0.88, 1.08) 0.67 

PMIR Punishing Allah Reappraisal subscale 0.88 (0.75, 1.04) 0.13 

 
 

Table 8. Mean Change in Mammography Knowledge, Agreement with Facilitator Beliefs, and 
Agreement with Barrier Beliefs Post-Intervention 

Measure (Change Scores) Mean Change (p-value) 

 Pre- to Post-Intervention 

Aggregate Agreement with Facilitator Beliefs 0.92 (0.08) 

Aggregate Agreement with Barrier Beliefs 0.05 (0.94) 

Mammography Knowledge  0.53 (0.0002)* 

 

Table 5. Ordered Logistic Regression Model for the Changed Mammography Likelihood from 
Pre-to Post-Intervention, N = 40 

Predictor OR (95% CI) P-Value 

Barrier Belief Score 0.80 (0.66, 0.98)  0.03*  

Married 37.69 (2.04, 695.22)  0.02* 

Income 1.47 (0.70, 3.09) 0.31 
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Table 9. Multivariable Ordered Logistic Regression Model for Predictors of Decreased Level 
of Agreement with the Barrier Belief, ά.ǊŜŀǎǘ Cancer Screening is not Important Because God 
Decides Who Will Get CŀƴŎŜǊΣέ ƴ Ґ пр 

Predictor 
Odds Ratio  
(95% Confidence Interval) 

p-value 

Level of Modesty 0.94 (0.84, 1.04) 0.23 

PMIR Punishing Allah 
Appraisal subscale 

1.24 (1.02, 1.50) 0.03* 

* Statistically significant at p <= 0.05 
 
 

Table 10. Association Between Baseline Demographic Characteristics and Mammography 
Receipt After One Year of Follow-Up 
Characteristic Demographic 

Characteristics 
Breast Cancer Screening P-ValueϞ 

  No (N = 16 ) Yes (N = 22 )  

 N (%) N (%) N (%)  

Age (n = 44)    0.01* 

Less than 50 20 (45.45) 10 (62.5) 5 (22.7)  

50 or Older 24 (54.55) 3 (18.8) 14 (63.6)  

Marital Status (n = 55)    0.13 

Married 49 (89.1) 14 (87.5) 17 (77.3)  

Unmarried 6 (10.9) 0 (0) 4 (18.2)  

Ethnicity (n = 52)    0.15 

Arab/Arab American 18 (34.6) 6 (37.5) 5 (22.7)  

South Asian 34 (65.4) 6 (37.5) 16 (72.7)  

Education (n = 56)    0.01* 

Less than High School 7 (12.5) 5 (31.3) 1 (4.5)  

High School 11 (19.6) 4 (25.0) 4 (18.2)  

Associates 11 (19.6) 1 (6.3) 6 (27.3)  

Bachelors 19 (33.9) 1 (6.3) 9 (40.9)  

Advanced Degree 8 (14.3) 4 (25.0) 2 (9.1)  

Income (n = 46)    1 

Less than $20,000 17 (37.0) 4 (25.0) 8 (36.4)  

$20,000 - $49,000 17 (37.0) 4 (25.0) 6 (27.3)  

$50,000 - $74,999 6 (13) 2 (12.5) 4 (18.2)  

Greater than $75,000 6 (13) 2 (12.5) 3 (13.6)  

Health Insurance (n = 51)    1 

Yes 37 (72.6) 10 (62.5) 16 (72.7)  

No 14 (27.5) 2 (12.5) 4 (18.2)  
 

* {ǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǘ ʰ Ґ лΦлр 
Ϟ P-±ŀƭǳŜǎ ƻōǘŀƛƴŜŘ ŦǊƻƳ CƛǎƘŜǊΩǎ 9ȄŀŎǘ ¢Ŝǎǘ 
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Original Observation 

Assessing Prevalence, Knowledge, Attitude, Beliefs and Behavior of Hookah Use 
among3 Members of Arab and Chaldean Americans in Metro Detroit Area, 
Michigan, 2017 

Farid Shamo, Laura de la Rambelje1, Madiha Tariq2, Corey Beckwith2, Fouad Batayeh3, 
and Mona Makki2 

Abstract 

Background: Previous studies have shown a high prevalence of cigarette smoking and hookah 
use among Arab Americans in the Metro Detroit area in Michigan. This study has used a larger 
sample size to be more representative for Arab and Chaldean Americans in Michigan.    

Objective: To determine current cigarette and hookah use prevalence, knowledge, beliefs and 
behavior among Arab and Chaldean Americans. Also, will compare the results with a previous 
similar study of 2009.  

Methods: This is a cross sectional study designed to provide a large sample size of Arab and 
Chaldean American adults among Metro-Detroit residents. Questions about behavior and beliefs 
related to hookah were asked. The survey was administered throughout ten cities which are 
highly populated with this community. A total of 2056 adult, 18 years and older, were surveyed 
between August 2016 and August 2017.  

Results: The study revealed that current cigarette smoking rate is 18.4% while the hookah use 
rate is 34.1% with heavier use among males than females. Dual use rate of cigarette and hookah 
is 26.3%. Regarding the age groups, the data indicate that hookah use is higher among the lower 
age group and use decreases as age increases after 34 years of age. By educational level, hookah 
use starts low with lower education and use increases as educational level increases. 

Conclusion: Arab and Chaldean Americans smoke cigarettes at a lower level compared to the 
2009 study but use hookah more.  This study found that there is a positive change in believe and 
knowledge about the harm of hookah compared to the 2009 study. 

Keywords: Arab-Americans; Health beliefs; Smoking, Hookah  

Introduction 

Tobacco use is the single most preventable cause of disease, disability, and death in the U.S. 
Nearly one-half million Americans still die prematurely from tobacco use each year (1). And a 
growing body of evidence suggests that hookah use may expose the user to substantial amounts 
of smoke volume, carbon monoxide, nicotine, carcinogens, and tar (2,3,4,5).  

                                                            
3 1. Michigan Department of Health and Human Services- Tobacco Prevention Program.  2. ACCESS Community 
Health and Research Center. 3. The ACC (Arab American and Chaldean Council). Address all correspondence to: Dr. 
Farid Shamo, MDHHS, Tobacco Control Program, 109 W. Michigan Avenue, Lansing, MI 48933, USA. Or Email 
Address: shamof@michigan.gov. 
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It was estimated that 3.7 million Arab Americans were living in the United States in 2010. Arab 
Americans grew by more than 72% between 2000 and 2010. Arab Americans are found in every 
state, but more than two thirds of them live in just ten states: Michigan is second after California; 
Metropolitan Los Angeles, Detroit, and New York are home to one-third of the population (6). 

Arab and Chaldean Americans constitute the third largest minority group in Michigan after 
African Americans and Latinos. Chaldean Americans originated in northern Iraq, are Christian, 
and speak (in addition to Arabic) a modern version of Aramaic as their common language (7). 

The Michigan Department of Health and Human Services, Tobacco Control Program (MDHHS, 
TCP) worked collaboratively with 2 Arab American Organizations; ACCESS (Arab Community 
Center for Economic and Social Services) and the ACC (Arab-American and Chaldean Council) to 
conduct a study in 2016 as a community health survey design. The survey was conducted in the 
Metro Detroit Area in Michigan. 

Studies on smoking and hookah use in the Arab and Chaldean American community found higher 
smoking rates and lower quitting rates when compared with National and Michigan data for 
other population groups (8,9).  

Objectives 

The purposes of this study are to: 
1. Determine the current cigarette smoking and hookah use rates, knowledge, attitudes and 

behavior among Arab and Chaldean Americans in the Metro Detroit area in Michigan. 
2. Study some demographic factors among Arab Americans in Metro Detroit area related to 

tobacco use. 
3. Compare the 2017 results with those of the 2009 study. 

Methods 

A 22-question survey was distributed to Arab and Chaldean Americans in the Metro Detroit Area 
in Michigan during 2016 and 2017 in both English and Arabic. About 20 staff from both 
organizations (ACCESS and ACC) were trained by MDHHS to conduct the survey among eligible 
adults 18 years and above who belong to the Arab and Chaldean Americans community. The 
training included sampling methodology, random selection, eligibility criteria, recruitment plans 
in the community, doorstep approach and safety guidance.   

According to the Census, the people of Arab ancestry in Metro Detroit are residing in 10 main 
cities in the Metro Detroit Area. The total number of the participants who completed the survey 
was 2,056 participants from different areas, this number is considered a high number when 
compared to other studies that have been done in this community. Surveys were collected and 
entered into an Excel file and then data analyzed using IBM SPSS-25. 

Results 

Demographic criteria: 

Male participants are 1,149 (56%) while females are 901 (44%), age group distribution of the 
sample shows that 29.2% of the sample fell among the (18-24 year) age group, while in 2009 this 
group constituted 20.4%.  There are 2 age groups, that each constitutes 25% of the sample, the 
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(25-34 year) and the (45 and above), the fewer group is from the age group of (35-44 year). 
Participants from Iraq are the leading group (n=704, 34.3%) followed by Lebanese (n= 600, 
25.8%), and Yemeni (n=419, 20.4%), then Syrians and Jordanians. In 2009, Lebanese participants 
were the highest 37% vs 30% Iraqis.  About 30.8% of the participants are born in the U.S while 
the remaining 69.1% are born outside the U.S., compared to 2009 those who were born in the 
U.S. represented 19.6%. Immigration status shows that 23.8% were refugees or asylees when 
they entered the U.S. While 42.9% of the sample are immigrants, we also noticed that missing or 
refused to answer this question are 33.2% of the participants as shown in Table-1. 

Socioeconomic status  

We calculated 2 elements of socioeconomic status: 1) educational level and 2) household income 
level. We found 15% of the participants (n=308) have low educational level (less than high 
school). The high school graduates are (n=721, 35%) while those with some college and above 
constitute 46.4% (n= 954) of the participants.  

For household income level, lower than one third, 29% (n=591) of the participants have a low 
ƘƻǳǎŜƘƻƭŘ ƛƴŎƻƳŜ ƭŜǾŜƭ ƻŦ άƭŜǎǎ ǘƘŀƴ ϷнлΣллл ǇŜǊ ȅŜŀǊέ ŀƴŘ нр҈ όƴҐрлтύ ƘŀǾŜ ϷнлΣллл-34,000 
per year. Only 5.5% (n=114) of the Arab and Chaldean participants reported a higher income level 
of $75,000 and above. In the 2009 survey, the low-income level participants were 20.4% and the 
higher income level were 7.1%. All results are shown in Table-2. 

Cigarette Smoking and Hookah Use Status and Behavior 

We assessed the current cigarette smoking rate among Arab and Chaldean Americans for this 
survey and found it to be 18.4% versus 32.4% in 2009. Former cigarette smoking rate is 15.7% 
versus 7.4% in 2009. For hookah use, the current use rate is 34.1% (n=683) versus 33.5% in 2009, 
while the former hookah user rate is 7.3% (n=147).  We assessed the dual use of both hookah 
and cigarettes and it is 26.3% in 2017 versus 35% in 2009.  

All results are shown in Table -3.    

We studied the smoking behavior related to gender, age, country of origin, location of birth, and 
immigration status. We found the current cigarette smoking rate among males is 77.9% 
compared to 21.6% among females in the 2009 survey, the smoking rate among males was 72% 
versus 28% among females. For hookah use, in 2017 the rate among males is 59.6% versus 40.1% 
among females, whereas in 2009 the rate of using hookah was 64.6% among males compared to 
35.4% among females.  We found in 2017 that the current cigarette smoking rate is 18.9% among 
18-24 year, 27.5% among 25-34 year, 27.2% among 35-44 year and 26.4% among 45 years and 
older groups.  For hookah use we found the rate is 34.6% among young adults 18-24, 10.5% 
among 45 years and above. In 2009, hookah use was almost the same among all age groups with 
higher use among 45 years and above. By country of origin, the current cigarette smoking rate is 
37.7% among participants originally from Iraq and second is 26.7% among participants originally 
from Lebanon, others are listed in Table 4.  With hookah use we found that 34.4% among 
participants originally from Iraq and 30.1% among participants originally from Lebanon. We also 
assessed the smoking rate by location of birth whether inside the U.S. or outside the U.S., we 
found that the cigarette smoking rate is 21.3% among those who were born inside the U.S. versus 
78.4% among those who born outside the U.S., and same results were found in the 2009 study. 
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While for hookah use we found that the rate is 47.4% for those who born inside the U.S. versus 
27% among those who were born outside the U.S. All results are shown in Table-4. 

Cigarette Smoking and Hookah Use by Educational level and Household Income levels 

We assessed cigarette smoking and hookah use in each group of education and household 
income in 2017 and compared it with 2009 findings. We found that cigarette smoking is 18.2% 
and 23% among those with less than high school and high school graduate groups respectively, 
while those with college and above smoke at a rate of 14.7%, whereas the 2009 study found 
cigarette smoking was almost similar among all educational levels. By income level, we found 
that the cigarette smoking rate is 21.2% among the low-income level (below $20K) and 15.8% 
among high income level (of $75K and above).  In the 2009 study, cigarette smoking was similar 
among all income groups. For hookah use we found the rate is 21.4% among low educational 
level versus 35.7% among higher education level. For the household income groups, the rate of 
hookah use is 29.8% among low income versus 42.1% among the highest income level. Similar 
findings emerged in the 2009 study among income groups but a little different among education 
groups. All the rates are shown in table 5.  

 Knowledge and Attitudes among Hookah users: 

The salient reason reported for using hookah in the 2017 study is to socialize with others at 
73.9%; a similar finding was also found in 2009 at 55%. The second reason given was the 
attractive taste of the flavored tobacco at 47.9% versus 18% in 2009, third was to relieve stress 
at 43.7% in 2017 versus 16% in 2009. When estimating their knowledge about the harmful effects 
of hookah on personal health, we found that their knowledge about the harmful effect in 2017 
is 86.7% versus 78.5% in 2009 study. The findings are shown in Table-6.  

Quitting Behavior: 

We also assessed quitting attempts and whether individuals used quit methods during their quit 
attempts.  We found that quitting attempts in 2017 were at 39.4% while it was 5.7% in 2009. We 
also found that most of those who tried to quit were able to quit on their own i.e. cold turkey 
(29.5%) in 2017. All the findings are in table 7. 

Frequency, Location, Flavored, Herbal and using delivery services among Hookah users: 

We assessed how frequent hookah users use hookah, and we found that the highest rate used 
hookah on a weekly basis (31.6%); 28.4% use hookah twice a week; 18.1% on a daily basis. The 
lowest frequency is using on a monthly basis (7.2%). 

Then we assessed whether they use flavored or non-flavored shisha when using hookah and 
found that 91.2% use flavored shisha while only 3.4% use non-flavored. We also assessed 
whether they use herbal shisha or tobacco shisha and found that 93.8% use tobacco while 6.2% 
use herbal shisha. 

We assessed whether hookah users request delivery services for their sessions or not, and we 
found that 31.9% use delivery services. For the location where they use hookah, we found 50.4% 
use them at home while 40.4% use at hookah lounge; other locations are at lower rates. All 
findings are shown in table 8. 
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Discussion 

As mentioned before, the objective of this study is to assess and compare the personal cigarette 
smoking and hookah use behavior among a cross sectional sample of Arab and Chaldean 
Americans living in the Metro Detroit area in Michigan.  

We found that the current cigarette smoking rate is 18.4% versus 32.4% in 2009. This difference 
is mostly because many of the Arab Americans switched to hookah use. Additionally, many of 
them quit and now are considered former smokers since the former cigarette smoker rate in the 
2017 study is 15.7% versus 7.4% in 2009 and the quit attempt rates during the past 12 months 
for cigarette smokers is 39.4% in 2017 versus 5.7% in 2009.Another factor contributing to quit 
attempts is that the MDHHS TCP offered an Arabic speaking coach in the state quitline where 
smokers can call and talk in Arabic. The current smoking rate is lower than the average Michigan 
smoking rate of 20.4%, but it is higher than the national average of 17% in 2016 (15), and it is also 
lower than what was found in many studies among Arab Americans (16), but like some other 
studies of being low (17). Males smoke at 77.9% which is significantly higher than females at 21.6%, 
and this is like most of the studies among this community (9,18).  

Smoking by age groups is similar to the Michigan general population average, higher among 
middle age groups and lower among young adults of 18-24 years group.  

By location of birth, we found that those who born outside the U.S. smoke cigarettes at a very 
high level (78.4%) compared with those born in the U.S. (21.3%), and this may reflect that those 
born in the U.S. are similar to the U. S. general population rates of smoking (20.4%). 

By immigration status, we found that those with refugee status smoke cigarettes (28.8%) less 
than those with non-refugee immigrant status (47.5%). One of the reasons is that access and 
availability of cigarettes is less than the other group because of lack of fund. For the educational 
level, we found that the rate of cigarette smoking is less among low educational level (14.9%) 
and increase with level of education, this is opposite the trend among the general population, 
where the smoking rate is higher among low educational level and the rate decreases with higher 
educational level (15). 

Smoking rates by income level follow the general population trend, as they start higher among 
low income and decreases with higher income level. The quit method most preferred by Arab 
Americans smokers is cold turkey i.e. quitting on their own (29.5%). 

For hookah use, the status is different; the rate in 2017 is 34.1%, a little higher than what we 
found in 2009 (33.5%) which can explain why the cigarette smoking rate is lower now. The former 
hookah user rate is 7.3% which is an indication of a very low quit rate among hookah users. The 
quit attempt rates during the past 12 months for hookah users is 23.9%.  

Those with dual use of hookah and cigarettes are 26.3% in the 2017 study compared to 35% in 
2009. The reason could be the lower rate of cigarette smoking in 2017; this rate is the same rate 
that Asfar et al. found (8). The gap between males and females who use hookah is narrower than 
the cigarette smoking (59.6% among males versus 40.1% among females for hookah use). By age 
groups, the hookah use rate decreased with older age. This can be explained by the fact that 
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hookah use has exploded rapidly into the youth culture, and impacts especially on or near college 
campuses and schools where they attract teens and young adults (19,20)  

In a similar finding that we found with cigarette smoking, the hookah use rate is highest among 
Iraqi Americans than others. A different finding from cigarette smoking is with location of birth, 
as we found the opposite: a higher rate of using hookah was found among those who are born 
in the U.S. (47.4% versus outside U.S. 27%). This is because those who are born in the U.S. are of 
younger generations and hookah attracts young adults.  

By educational level, hookah use is lower among low educational level (21.4%), while those with 
college degrees use hookah more (35.7%); this also can be explained by the spread of hookah 
among the younger generation near college campuses. 

When we studied it with income level, we found that hookah use starts higher among low income 
and then decreases with higher income level, and this can be explained by those of higher income 
are mostly those of middle and older age groups who use hookah less than the young population.  

Reasons for why they use hookah: the highest reason is to socialize with friends (73.9%), then 
the taste (47.9%), and relieve stress at 43.7%. Hookah users believe that hookah use is harmful 
to health (86.7%) and only 18% believe that it is safer than cigarettes while in Asfar et al. study 
they found that 46.4% believes that hookah is safer than cigarettes and this may be one of the 
results  of the close collaboration between the MDHHS, TCP with the 2 Arab American 
Organizations; ACCESS and ACC which both serve the Arab and Chaldean community in the Metro 
Detroit area as all partners believe that lack of public knowledge about the potential health 
hazards of using hookah has led to this widespread misperception that hookah smoking is safe. 
Studies conducted in Egypt, Israel, and Syria have found that in general, people know little about 
its health effects and believe that it is less harmful than cigarette smoking (12,13,14). 

Frequency of using hookah is weekly and twice a week (31.4% and 28.4%) respectively. 

For the type of shisha they use in hookah sessions, we found that most of the hookah users use 
Tobacco versus Herbal (non-tobacco) 94% versus 6%. 

Regarding the use of flavored shisha, we recognize that the introduction of flavored Tobacco in 
ǘƘŜ ŜŀǊƭȅ мффлǎ ōȅ 9ƎȅǇǘƛŀƴ ǘƻōŀŎŎƻ ŎƻƳǇŀƴƛŜǎ ŀǎ ǘƘŜȅ ƛƴǘǊƻŘǳŎŜŘ άaŀŀǎǎŜƭέΣ ŀ ǎǇŜŎƛŀƭƭȅ 
prepared mixture containing sweetened fruit flavors and mild aromatic smoke was the major 
reason for the growing popularity ƻŦ ƘƻƻƪŀƘ ǳǎŜ ǿƻǊƭŘǿƛŘŜΦ aŀŀǎǎŜƭΣ ƪƴƻǿƴ ŀǎ άǎƘƛǎƘŀέ ƛƴ ǘƘŜ 
U.S., consists of about 30% of crude cut tobacco fermented with about 70% honey, molasses, and 
the pulp of different fruits. It provides a pleasant aroma when heated slowly with burning 
charcoal and comes in a variety of flavors including apple, strawberry, rose, mango, cappuccino, 
banana, peach, lemon, orange, mint, licorice and many others. Currently, most hookah smokers 
around the world use Maassel (flavored) rather than the traditional tobacco mix because it is 
more flavorful and makes the process of waterpipe preparation simpler because users do not 
need to moisten, shape, and dry the tobacco before use, as with other kinds of tobacco (10,11). We 
found in our study that 96.6% of hookah users use flavored shisha. The preferred locations to use 
hookah we found at home (50.4%) and hookah lounge (40.4%)  
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Also, we inquired about a new trend which is using delivery services for shisha and hookah to 
homes and found that 32% of hookah users utilize this service. 

Conclusion 

Comparing these finding with a previous similar study in 2009 can be considered a good measure 
of the positive impact of the public education campaign that was conducted through the 
partnership between MDHHS TCP with ACCESS and ACC since 2002, as noticed from the results 
that there is a change in beliefs about the harmful effects of hookah. Also, the current cigarette 
smoking rate is decreased significantly although this was associated with increase in hookah use.  

Recommendations 
 

More public education about the dangers of Hookah smoking is needed to debunk the common 
myths that exist. It is also observed that lack of awareness even among health professionals, and 
decision-makers and opinion leaders on the issue hinders progress in addressing this growing 
public health problem.  

Resources geared for a general audience that addresses the health consequences of Hookah use, 
risk of communicable diseases, risk of use becoming a gateway to cigarettes and other drugs, 
cultural practice versus social activity of youth, and occupational health & safety would 
contribute to an appropriate public health response. We offer the following additional 
recommendations about hookah use: 

1. Hookah tobacco contents should be regulated and monitored by the Food and Drug 
Administration. 

2. Hookah tobacco packages should have warning labels about its health hazards; 

Educational campaigns should be created to increase awareness among health care    
providers, the public (particularly youth), and lawmakers about the risk of hookah smoking. 

3. Further research is needed to: find trends and epidemiology of hookah among college 
students; evaluate the chemical constituents of hookah tobacco in the U.S. and analyze the 
toxicology of the smoke from hookah use. 
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Table 1. Demographic characteristics of the participants in 2017 Compared to 2009          
Characteristics 2009 % (N) 2017 % (N) 

Sample size 2025 2056 

Gender 
Male 52.0 % (1,053) 56% (1,149) 

Female 48.0 % (972) 44% (901) 

Age group 

18 ς 24 years  20.4% (412) 29.2 % (600) 

25 ς 34 years  27.3% (553) 24.6% (505) 

35 ς 44 years  23.3% (472) 20.6% (424) 

45 years and above    29% (587) 25.3% (521) 

Country of 
origin 

Lebanon 37% (7530 25.8% (530) 

Iraq 29.6% (600) 34.3% (704) 

Syria N/A 10% (205) 

Jordan 2.8% (56) 3.9% (80) 

Yemen 22% (439) 20.4% (419) 

Location of 
birth 

 In US 19.6% (397) 30.8% (631) 

 Outside US 80.1% (1,622) 69.1% (1,416) 

Immigration 
status 

Refugee/Asylee N/A 23.8% (490) 

Immigrant N/A 42.9% (883) 

Missing - 33.2% (683) 

        
Table 2. Socioeconomic status of the participants in 2017 compared to 2009 

Educational level 2009 % (N) 2017 % (N) 

Less than High School 26.7% (528) 15% (308) 

High School Graduate 26.7% (528) 35.1% (721) 

Some College and above 46.6% (924) 46.4% (954) 

Household Income level   

< $20,000 20.4 % (413) 28.7% (591) 

  $20,000 - $34,999 17.9 % (362) 24.7% (507) 

  $35,000 - $49,999 13.3 % (269) 14.6% (300) 

  $50,000 - $74,999   8.8 % (179) 13.6% (280) 

  > $75,000   7.1 % (143)   5.5% (114) 

 
Table 3. Percentages of Cigarette Smoking and Hookah Use Status in 2017  

  Compared to 2009  
Cigarette smoking 2009 %  2017 %  

  Current  32.4%  18.4%  

  Former  7.4%  15.7%  

  Never 60%  65.9%  

Hookah use 

  Current  33.5%  34.1%  

  Former  N/A 7.4% 

  Never N/A 58.5%  

Dual smoking status   

Use both hookah and cigarettes 35% 26.3% 
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Table 4. Cigarette and Hookah Use by Demographic Group in 2017 Compared to 2009 
Characteristics Cigarette smoking % Hookah use % 

 2009 2017 2009 2017 

Gender   Male 72.1% 77.9% 64.6% 59.6% 

  Female 27.9% 21.6% 35.4% 40.1% 

Age Groups   18 ς 24 years old N/A 18.9 % 21.5% 34.6% 

  25 ς 34 years old N/A 27.5% 25.8% 32.7% 

  35 ς 44 years old N/A 27.2% 22.9%   21.9% 

  45 years old and 
above 

N/A   26.4% 28.6%   10.5% 

Country of Origin   Lebanon N/A 26.7% N/A 30.1% 

  Iraq N/A 37.7% N/A 34.4% 

  Syria N/A 10.4% N/A 8.6% 

Jordan N/A 4% N/A 4.8% 

Yemen N/A 15% N/A  17.4% 

Location of Birth   Born in US 37.6% 21.3% N/A 47.4% 

  Born outside US 62.4% 78.4% N/A 27% 

Immigration Status Refugee/Asylee N/A 28.8% N/A 14.5% 

Immigrant N/A 47.5% N/A 38.6% 
 

Table 5. Cigarette and Hookah Use By socioeconomic groups in 2017 compared to 2009 
Characteristics Cigarette smoking % Hookah use % 

Educational level 2009 2017 2009 2017 

Less than High School 26% 14.9% 28.7% 21.4% 

High School Graduate 29.5% 44.3% 26.2% 35.9% 

Some College and above 44.4% 37.3% 45.1% 35.7% 

Household Income level    

< $20,000 33% 33.3%   30.2%  25.7% 

  $20,000 - $34,999 22.5% 25.6%   28% 28.9% 

  $35,000 - $49,999 21.9%  14.4%   18.6%    17% 

  $50,000 - $74,999 13.6%   12.5%    10.9%    14.2% 

  > $75,000 9.1%   4.8%     12.3%      7% 
 

Table 6. Rates of Knowledge and Attitude among Hookah Users in 2017 compared to 2009  
Characteristics 2009 % 2017 % Characteristics 2009 % 2017 % 

Reasons for smoking hookah 
Do you think smoking hookah is safer than 
cigarette? 

Socialize with family and 
friends 

55% 73.9%  Yes 22.3% 18%  

Loneliness 5.4% 14.6%  No 56% 64.3% 

Relieve Stress 16% 43.7%  Do not Know 20.8% 15.1% 

Taste 18% 47.9%  

Do you think hookah is harmful to your health? 
Do you think second hand smoke from the 
hookah is harmful? 

Yes 78.5% 86.7%  Yes 66.2% 77.4%  

No 8.1% 6.7% No 11% 8.3% 

Do not Know 12.3% 4.2% Do not Know 22.7% 11.9% 
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Table 7. Quitting behavior among current and former cigarette smokers 
 
Characteristics 2009 % 2017 % 

Quitting behavior   

Quit attempts  5.7%  39.4% 

Methods of quitting used   

Counseling  0  4.2% 

Quitline 0.1%  0.9% 

Quit classes  0.3% 2.5% 

Prescribed medications 0 2.3% 

OTC medications  1.4% 3.6% 

Cold turkey  3.9%  29.5% 

 
Table 8. Frequency, Location, Flavored, Herbal and Using Delivery services among hookah                   
users in 2017  

Frequency of hookah use % 

  Daily  18.1%  

 Twice a week  28.4%  

  Weekly 31.6%  

Twice monthly 12.1% 

Monthly 7.2% 

Flavored tobacco  

Used flavored tobacco 91.2% 

Used non flavored tobacco 3.4% 

Tobacco vs Herbal  

Used tobacco  93.8% 

Used Herbal 6.2% 

Used Delivery services for hookah.  

Yes 31.9% 

No 67.9% 

Location of Using Hookah   

Mainly at home (and other locations) 50.4% 

Mainly at hookah Lounge (and other locations) 40.4% 

Mainly at restaurant/Café (and other locations) 9.2% 

Mainly at cultural clubs (and other locations) 4.5% 

Mainly near college campuses (and other locations) 1% 
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Original Observation 

Understanding Substance Use among Arab Americans: A Community 
Assessment4 

Mona Abdallah-Hijazi, Kaston D. Anderson-Carpenter, Jennifer A. Gruber, Danielle 
Chiaramonte, and Paige E. Haight 

______________________________________________________________________________ 
 

Abstract 
Substance use is a significant health-related problem affecting diverse communities globally. 
Among Arab Americans, opioid and heroin use are especially problematic. However, full impact 
of these substances on the community is unknown. Given the current limitations in the existing 
scientific literature, the present study has two main research questions: (1) How do Arab 
Americans perceive the impact of opioid and heroin use in their community? (2) What barriers 
and assets to substance abuse treatment and prevention exist in the Arab American community? 
The community-academic partnership used the ecological systems theory and a community-
based participatory research approach to develop and implement a community assessment in 
Dearborn and Dearborn Heights, Michigan. This geographical area has one of the highest 
concentrations of individuals with Arab ancestry in North America. Data collection methods 
included surveys, focus groups, town hall meetings, and 45-60-minute semi-structured 
interviews with representatives across multiple community sectors such as police departments, 
schools, and pharmacies. Community participants identified multiple barriers and facilitators of 
heroin and opioid use in the community, such as cultural stereotypes, stigma, and opportunities 
for expanding existing services. Facilitating multisectoral collaborations with an ecological 
perspective can create social conditions that empower Arab Americans to support community-
level changes in reducing substance abuse disparities and promote community health equity. 

Introduction 

 According to the United States Department of Health and Human Services ([DHHS], 2016) 
and the National Institute on Drug Abuse ([NIDA], 2018), heroin and opioid use have become a 
public health crisis in the United States. Recent prevalence data indicate that across the United 
States, 61% of substance use related deaths were related to opioid or heroin overdoses (Rudd, 
Aleshire, Zibbell, & Gladden, 2016), contributing to a daily mortality of approximately 115 
individuals (Centers for Disease Control and Prevention [CDC], 2017). As recent as 2016, the 
greatest contributor to opioid-related deaths has been synthetic opioids (e.g., fentanyl, 
tramadol) with more than 6 deaths per 100,000 people, with heroin and commonly prescribed 
opioids contributing to about 5 deaths per 100,000 people (CDC, 2017).  
 In addition to contributing to years of potential life lost, opioid use places a substantial 
burden on the U.S. economic system. The total economic burden is estimated to be $78.5 billion, 
of which more than $19.6 billion is related to health care, substance use treatment, and criminal 
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justice expenditures (Florence, Luo, Xu, & Zhou, 2016). To address the systemic and ecological 
burden of opioid and heroin use, the DHHS has developed a five-point strategy: (a) better 
prevention, treatment, and recovery services; (b) better data; (c) better pain management; (d) 
better availability of overdose-reversing drugs; and (e) better research (Department of Health 
and Human Services [DHHS], 2018). Collectively, these strategies present a comprehensive plan 
to empower local communities to develop assessment methods, programs, and evaluation 
mechanisms to monitor and eradicate the epidemic. 

Although epidemiological data related to opioid and heroin use are abundant in the 
scientific literature, far less is known about these outcomes within the Arab American 
communities. One limitation is the estimated population discrepancies that exist for Arab 
Americans. Whereas the American Community Survey has estimated the Arab American 
population at more than 1.7 million persons (U.S. Census, 2011), this is believed to be substantial 
underestimation. Other estimates suggest the estimate is almost 3.7 million individuals (Arab 
American Institute, 2018), indicating a 60% difference between the estimates. A second 
limitation is that since the Dow v. United States (1915) decision, the United States has categorized 
Arab Americans as White, further reinforcing whiteness as the legal and social standard for rights, 
privileges, and access to quality services. Over time, two limitations have provided substantial 
challenges in obtaining accurate population estimates for Arab Americans. Furthermore, these 
challenges are amplified during efforts of understanding the impact of public health crises in Arab 
American communities.  

Substance Use among Arab Americans 

The increase in morbidity and mortality from substance use has caused serious alarm 
within the Arab American community (Arfken, Arnetz, Fakhouri, Ventimiglia, & Jamil, 2011; 
Hunter, 2016; Jamil, Niazy, Jamil, & Arnetz, 2016). Although substantial evidence exists of heroin 
and opioid use at the national level (CDC, 2017a; CDC, 2017b; DHHS, 2018; Rudd, Aleshire, Zibbel, 
& Gladden, 2016), very little epidemiological data exist about the prevalence and scope of use in 
the Arab American community. Two reasons may explain the lack of existing data. First, Arab 
Americans are often and mistakenly classified as Caucasian/White in national surveys. Second, 
because substance abuse and misuse is socially unacceptable in the Arab American community, 
opioid and heroin use may be largely underreported when such data are available. Therefore, 
much of the existing knowledge of the problem in the community is drawn from anecdotal 
ŜǾƛŘŜƴŎŜ ƻǊ ŦƛǊǎǘ ǊŜǎǇƻƴŘŜǊǎΩ ǊŜǇƻǊǘǎ ƻŦ ƻǾŜǊŘƻǎŜ ǊŜǎŎǳŜǎΦ 

Given the lack of data, it is critical to conduct a community assessment to identify the 
prevalence of opioid and heroin use in the Arab American community, determine the barriers to 
linking individuals to existing services, and highlight the existing strengths and resources present 
in the community. The community assessment informs the community-ŀŎŀŘŜƳƛŎ ǇŀǊǘƴŜǊǎƘƛǇΩǎ 
ŜŦŦƻǊǘǎ ƛƴ ǎŜǊǾƛƴƎ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ƴŜŜŘǎ ŀƴŘ ǇǊƻƳƻǘƛƴƎ ŀ ŘǊǳƎ-free community. In a related vein, 
the assessment will be the impetus of selecting, adapting, and testing evidence-based strategies 
through a culturally competent lens.  
The Arab American Community in Wayne County, Michigan 

Over the past 40 years, a large number of immigrants migrated to the United States, 
settling primarily in New York, California, and Wayne County, Michigan. Currently, a substantial 
portion of Arab Americans are second- or third-generation immigrants, suggesting that their 
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parents or grandparents immigrated to the United States from one or more of the 22 Arab 
Nations. Although legal and cultural prohibitions in the Arab Nations exist regarding substance 
use, heroin and opioid use remains a growing concern among the Arab American community in 
Dearborn and Dearborn Heights, Michigan.  Moreover, religious beliefs and traditions have 
contributed to a perception that alcohol and other drugs are not a problem in their community 
because these substances are religiously forbidden in the Quran. 

Objectives 

 Although substance use exists among Arab Americans (Arfken, Berry, & Owens, 2009; 
Jamil, Niazy, Jamil, & Arnetz, 2016), little is known about the epidemiology, level, and scope of 
opioid and heroin use in this population. Moreover, comprehensive, ecological frameworks have 
not been applied widely within the Arab American context to understand the influencing factors 
of substance use. Given the current gaps in research and practice, we aim to address two 
pertinent questions: (a) How do Arab Americans perceive the impact of opioid and heroin use in 
their community? and (b) What are the facilitating and inhibiting factors for substance use 
treatment and prevention within the Arab American community? 

Methods 

Theoretical Approach  

The community assessment is based on the ecological systems theory (EST) and the 
principles of community-based participatory research (CPBR). The EST (Bronfenbrenner, 1979, 
1994) posits that individuals can be studied in the context of their social environment. 
Specifically, the EST, as proposed by Bronfenbrenner, describes individual behavior as nested 
within multiple levels of the social ecology. However, some scholars have argued that the EST is 
not necessarily nested, but rather comprises multiple networks of which individuals are members 
(Neal & Neal, 2013). According to the EST, for example, substance use affects not only the 
individual substance user, but ŀƭǎƻ ǘƘŜ ǳǎŜǊΩǎ ŦŀƳƛƭȅ ŀƴŘ ŦǊƛŜƴŘǎΦ aƻǊŜƻǾŜǊΣ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ 
substance use may directly or indirectly affect all sectors within a community. Inversely, policies, 
cultural expectations, and availability of substances play a substantial role in an individuaƭΩǎ 
decision to use certain substances. As one of the most widely cited developmental models, the 
EST has been used to address socially important behaviors in myriad populations such as HIV 
(Berkley-Patton et al, 2010; Rhodes et al., 2011), substance use (Thomas, Donovan, Sigo, Austin, 
Alan Marlatt, & The Suquamish Tribe, 2009), and health care access (Christancho, Garces, Peters, 
& Mueller, 2008; Springgate et al., 2009). 
 In addition to using the EST, the assessment draws upon the principles of CBPR (Israel et 
al., 2010; Israel, Schulz, Parker, & Becker, 1998; Ward, Schulz, Israel, Rice, Martenies, & 
Markarian, 2018). The purpose of CBPR is to minimize the existing gaps between research and 
practice by actively engaging community partners and stakeholders as collaborators throughout 
the research process. This participatory approach has been shown to benefit both academic and 
community partners with respect to addressing mutually-defined problems and goals.   

The Community-Academic Partnership 

The Arab Community Center for Economic and Social Services (ACCESS) is a community-
based organization located in Dearborn, Michigan, dedicated to serving the needs of the 
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community since 1971. It is the largest Arab American community nonprofit organization in the 
United States, offering more than 120 programs in the metropolitan Detroit area. Among its 
many programs are substance abuse prevention, primary and specialty health care, youth 
development, adult literacy, and citizenship classes. ACCESS has a long history of working with 
academic partners. In the past, ACCESS and Michigan State University (MSU) have partnered 
successfully to address socially important issues in the community. Since 2010, ACCESS has 
worked extensively with coalitions and community organizations to address socially important 
problems. Figure 1 describes the types of services and programs provided by ACCESS to members 
of the broader community. 

 
Figure 1. Distribution of ACCESS Programs and Services (N = 179) 
 

 

The CBPR partnership began in July 2017 through the CBPR Partnership Academy. The 
partnership has held several meetings to identify priority projects and activities for partnership. 
Moreover, the academic partner (second author) leads a team of nine post-graduate, graduate, 
and undergraduate researchers whose research and advocacy are centered on promoting health 
equity in marginalized and disempowered communities and identifying processes that facilitate 
positive social and environmental changes in those communities. 

Implementation of the Community Assessment 

 The currently ongoing community assessment draws from a mixed-method approach to 
understand the impact of heroin and opioid use on the community, as well as facilitating and 
inhibiting factors of opioid use within the community. Data for the community assessment 
include key informant interviews and focus groups, as well as archival data collection. The 
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archival data sources included the U. S. Census, the Michigan Profile for Healthy Youth (MiPHY) 
(Michigan Department of Education, 2017). Content analysis was used to analyze the qualitative 
data through Atlas.ti version 8. 

Results 

Community Socio-demographics 

Recent estimates indicate that Dearborn, MI, has a population of 95,171 and Dearborn 
Heights, MI, has a population of 54,145, both representing approximately a 4% population 
decrease from 2010 (U.S. Census, 2018). Approximately 37.5% (n = 55,929) of the Dearborn and 
Dearborn Heights area comprise self-identified Arab Americans, with 13.0% (n = 19,447) of Arab 
Americans in the community living at or below the federal poverty line. The gender distribution 
is approximately equal (Male: 49%, n = 73,165; Female: 51%, n = 76,151). Across Dearborn and 
Dearborn Heights, 82.5% (n = 123,186) of residents have at least a high school education, and 
25.7% (n Ґ оуΣпнфύ ƘŀǾŜ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ ƻǊ ƘƛƎƘŜǊΦ  
Past 30-Day Youth Outcomes and Influencing Factors for Use 
 Figure 2 shows 2014 and 2016 data for the percentage of youth using heroin and opioids 
in the past 30 days. Overall, there was a marked increase in opioid and heroin use over time, with 
the greatest increase occurring in past 30-day heroin use (1.8% versus 5.5% in 2014 and 2016, 
respectively). Moreover, more students reported misusing prescription drugs (16.9%), followed 
by painkillers (13.5%) and heroin (7.3).  
 

 
Figure 2. Past 30-day heroin and opioid use 
among youth, 2014 and 2016. Error bars 
show the 95% confidence interval. 

 Figure 3. Number of arrests for heroin, 
opioids, and other narcotics in Dearborn, MI, 
2015-2017. 

 
From 2015-2017, the trend for arrests in Dearborn, MI, for opioid and heroin use remained 
relatively stable, with a 7.3% decrease in arrests in 2017 compared to 2015 (Figure 3). Although 
the number of these arrests were substantially lower than those of all other narcotics, heroin and 
opioid related arrests accounted for 22.1% - 24.2% during the reporting period.  

Influencing Factors of Opioid and Heroin Use in the Arab American Community 

 Key informants have identified several barriers and areas of concern, including access to 
programs and treatment facilities, perceived cultural stereotypes, and stigma. Many key 
informants noted that obtaining services for opioid and heroin use was problematic, commenting 
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