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ABSTRACT OF THE THESIS 
 
 

Persian Jewish Risk Perception of Genetic Disorders and Attitudes Toward Genetic Testing and 
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University of California, Irvine, 2015 

 
Professor Maureen Bocian, MD, MS, Chair 

 
 
 

This study was designed to asses the Persian-American Jewish community’s perceptions 

of the risk of genetic disorders and their attitudes toward testing and to determine whether 

disinterest in carrier screening is due to lack of education and resources about the disorders or 

due to fear of disapproval from the community. By forming a better understanding of this 

population, community based screening programs can be implemented to serve this at-risk 

population. A short anonymous survey was distributed online. In total, 202 individuals 

responded to the survey. 

The risk for genetic disorders was generally underestimated within the study population, 

with a low level of knowledge pertaining to disorders more prevalent in their community. 

Attitudes toward genetic testing and screening were positive, with individuals of higher 

education levels scoring higher. The majority of participants were willing to undergo genetic 

carrier screening and testing, regardless of their demographic background. Levels of genetic 

knowledge did not impact participants’ willingness to undergo genetic testing. There was a 

higher association of stigma with respect to carrier status and ability to find a marriage partner, 



viii	  
	  

with individuals aged 45 and older less likely to approve of a marriage between an unaffected 

carrier and their family member. The majority of individuals preferred genetic education from 

their doctor or through a community program. The results of this study demonstrate the need for 

educational programs to target the Persian Jewish community and the establishment of screening 

programs to address the population’s willingness to undergo genetic carrier screening and 

testing.  
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I. INTRODUCTION 

1.1 History of Jewish populations and genetic disorders 

Inherited disorders can occur in individuals of all ethnic backgrounds; however, in 

isolated populations, certain genetic disorders occur at a higher incidence than in the general 

population. These ethnic populations share limited gene pools, perpetuating gene changes with 

each generation. Among the Jewish population there are two distinct subpopulations: the 

Ashkenazim, of Central and Eastern European ancestry, and the Sephardim, of Spanish and 

Middle Eastern ancestry. Many of the disorders found at a higher frequency within these 

populations are thought to have arisen from a single individual, centuries ago. This process has 

been coined the “founder effect.” When an individual with a rare mutation moves with a small 

group to a new location, subsequent population expansion allows for the once-rare mutation to 

spread throughout the population at a higher frequency. A similar effect can be seen when a 

once-large population rapidly diminishes in numbers; once again, the genetic change will no 

longer be as rare due to the greatly reduced population number. Historically, the Jewish people 

have fallen into both of these categories. They were often forced to uproot their lives and move 

to a new location or to endure intifadas and pogroms, which greatly reduced their numbers. Due 

to the historical migrations and subsequent centuries of geographical isolation, certain inherited 

genetic disorders are found at higher frequency within subgroups of the Ashkenazi Jews and 

Sephardic Jews, including the Persian Jewish community of Sephardic origin (Ostrer, 2001). 

1.1.1 Ashkenazi History 

Individuals of Ashkenazi Jewish ancestry can trace their origins back to the Germanic 

lands of the Middle Ages. They established communities throughout Eastern and Central Europe, 

many settling in France and Germany. With the onset of the crusades and the Jewish expulsions 
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from France, Germany and England, many began migrating and settling eastward toward Poland, 

Lithuania and Russia. In the 19th and 20th centuries, massive emigrations to America, South 

Africa and Israel occurred in response to the pogroms facing Ashkenazi Jewry in eastern Europe 

(Schoenberg, 2006). By the end of World War II, most of the remaining European Ashkenazi 

Jewish community had been eradicated in the Holocaust. After the war, many of the survivors 

immigrated to either Israel or America. Immediately prior to the Holocaust, the number of 

Ashkenazi Jews in the world was estimated to be 16.7 million (DellaPergola, 2012). The current 

estimate of Ashkenazi Jews is between 10 million and 11.2 million. 

The numerous mass migrations throughout history in conjunction with the rapid changes 

in population size led to a higher frequency of certain inherited disorders within this population 

due to the phenomenon known as population bottleneck.  

1.1.1.1 Disorders found at a higher incidence  

As the Ashkenazi Jewish population settled in Israel and North America, physicians 

began to notice a higher frequency of certain genetic disorders among this population. This was, 

in part, due to the size of the community as well as to medical advances in the countries in which 

they lived (Zlotogora, Bach, & Munnich, 2000). It is currently estimated that 1 in 5 Ashkenazi 

Jews is a carrier of at least one of these genetic disorders (Gross, Pletcher, & Monaghan, 2008). 

Carriers of these disorders are usually asymptomatic. Most of the disorders are inherited in an 

autosomal recessive manner; thus, in order to have an affected child, both parents must be 

carriers of the same genetic disorder (i.e., one copy of the gene is mutated and the other is not), 

and both parents must pass down the mutated form of the gene. If both parents are carriers, there 

will be a 25% chance with each pregnancy that their child will be affected with the disorder. 
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In a review by Zlotogora in 1999, 19 autosomal recessive genetic disorders and five 

autosomal dominant genetic disorders were found in the Ashkenazi Jewish population at a higher 

frequency than in the general population (Zlotogora, 1999). Current screening panels for this 

population include disorders such as Tay-Sachs disease, Bloom syndrome, Canavan disease, 

cystic fibrosis, dihydrolipoamide dehydrogenase deficiency, familial dysautonomia, familial 

hyperinsulinism (ABCC8-related), Fanconi anemia group C, Gaucher disease, glycogen storage 

disease type 1a, Joubert syndrome 2, maple syrup urine disease types 1a and 1b, mucolipidosis 

type IV, nemaline myopathy (NEB-related), Niemann-Pick disease types A and B, Usher 

syndrome types IF and III, and Walker-Warburg syndrome (FKTN-related). 

1.1.1.2 Screening program implementation  

In the early 1970’s, Dr. Michael Kaback, a medical geneticist at Johns Hopkins 

University, launched the first community-based, voluntary carrier screening program for the 

prevention of Tay-Sachs disease in the Ashkenazi Jewish population (M. Kaback & Zeiger, 

1972; Kaback M. , 1977). This screening program subsequently was adopted in many countries 

throughout the world (M. Kaback et al., 1993; Kaback M. , 1977). When developing the 

screening program, specific considerations were taken into account: (1) The nature of the 

disorder had to be severe, untreatable, and occurring at a high incidence within the population (2) 

a simple, inexpensive and accurate carrier detection test should be available, and (3) there should 

be the option of an intervention acceptable to individuals found to be at risk (M. Kaback et al., 

2010). Since the program’s inception, there has been a 95% reduction in the prevalence of Tay-

Sachs disease among Jewish infants living in the United States at Canada (M. M. Kaback, 2000). 

With the discovery of additional founder mutations for genetic diseases more prevalent in 

this population, in conjunction with advances in molecular genetic technologies, genetic 
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screening programs have expanded from Tay-Sachs disease alone to multiple gene panel 

platforms. The Jewish Genetic Disease Consortium currently recommends screening for 19 

genetic disorders within the Ashkenazi Jewish population. The Consortium provides a source of 

information and disease education for both patients and medical practitioners. Commercial 

laboratories offer Ashkenazi Jewish carrier-screening panels for the common mutations of these 

disorders at a lower cost than would be incurred by ordering single gene testing for each 

disorder. Organizations such as the Victor Center for the Prevention of Jewish Genetic Disease at 

the University of Miami serve as sources of education, screening and genetic counseling for 

Ashkenazi Jewish individuals living in Florida (Warsch et al., 2014). In 2013, genetic counselors 

at Emory University developed JScreen as a direct-to-consumer Jewish genetic disease screening 

service (Grinzaid, Page, Denton, & Ginsberg, 2014). The program serves as a marketing and 

online education program that provides at-home saliva-based screening and post-test genetic 

counseling.  The Ashkenazi Jewish panel offers screening for the 19 Jewish genetic disorders for 

which the Jewish Genetic Disease Consortium recommends screening. This program presents a 

new model for population-based carrier screening.   

In addition to the traditional screening panels, in the early 1980s a program called Dor 

Yeshorim was initiated in the Orthodox Jewish community to test young adults before marriage. 

This program provides genetic carrier screening for 10 of the disorders to individuals of 

Ashkenazi Jewish ancestry and attempts to prevent stigmatization by keeping all carrier results 

anonymous. When couples are contemplating marriage, their test results are compared with each 

other to look for “genetic compatibility” ("Center for Jewish Genetics," 2015). While the system 

has received some criticism due to its directive nature, it still remains effective in the Orthodox 

community in preventing these autosomal recessive disorders (Klugman & Gross, 2010).  
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Given the higher prevalence of certain genetic disorders among Ashkenazi Jews, the 

American Congress of Obstetricians and Gynecologists (ACOG) published a Committee Opinion 

in 2009 regarding carrier screening for individuals of Ashkenazi Jewish descent. ACOG 

recommended offering carrier testing for four disorders (Cystic Fibrosis, Tay-Sachs Disease, 

Familial Dysautonomia and Canavan disease) to all individuals having at least one grandparent 

of Ashkenazi Jewish ancestry. Information regarding the availability of additional disease testing 

should be provided to those who inquire during a counseling session to aid in informed decision 

making (Genetics, 2009). The American College of Medical Genetics and Genomics (ACMG) 

recommendations are similar to those of ACOG, with the addition of carrier screening for 

mucolipidosis IV, Niemann-Pick disease type A, Fanconi anemia group C, Bloom syndrome, and 

Gaucher disease (Gross et al., 2008). 

1.1.2 Sephardic History: Persian Jewish History 

The Sephardic Jews comprise those of Spanish and Middle Eastern ancestry. Unlike the 

Ashkenazi population, there are many different subgroups within the Sephardic population, 

differentiated by country of origin and religious customs. The Persian Jewish population is one 

such Sephardic subgroup.  

The first accounts of Persian Jewry date back to late biblical times, beginning with King 

Nebuchadnezzar’s conquest of Babylon in 586 BCE. The Jews living in the ancient Kingdom of 

Judah were exiled to Babylon on three separate occasions. It was not until 539 BCE that 

Babylonia was overthrown by the Iranian Achaemenid Empire and Cyrus the Great gave the 

exiled Jews freedom to return back to their native land. While many Jews returned to Judah, 

those who remained set the foundation for the Persian Jewish community in Iran (Lavy-

Moheban, 2002). Throughout the centuries, the Persian Jews remained as a tight-knit community 
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in Iran, maintaining their religion and beliefs by means of isolation. Large communities were 

established in major cities of Iran, including Shiraz, Hamedan, Isfahan, Yazd, Mashad, Kashan 

and in the capital of Iran, Tehran. Within these cities, the Persian Jewish communities 

maintained a degree of seclusion from the secular and Muslim Persians. Marriage partners 

tended to be limited to the Persian Jews living within the same community, leading to a high 

percentage of consanguineous pairing (i.e., union between closely related individuals). In 1900, 

there were an estimated 35,000 Persian Jews in the world, almost all of whom lived in Iran 

("Jewish Encyclopedia 1901-1906," 2002-2011).  

With the foundation of the State of Israel in 1948, the Persian Jewish population in Iran 

began to experience a new wave of anti-Semitism. During this time there were, by varying 

estimates, 100,000-150,000 Jews in Iran. Between 1948 and 1953, one-third of the Persian 

Jewish population emigrated to Israel (Sanasarian, 2000). There was a period of peace and 

isolation for the remaining Persian Jews in Iran under the new ruler, Shah Mohammad Reza 

Pahlavi, the last monarch of the House of Pahlavi. He was the first Muslim leader to recognize 

the State of Israel. Under his régime, the Jews were free to practice their religion without fear or 

intolerance. This group remained isolated from other Jewish populations until the Shah was sent 

into exile in 1979 with the start of the Islamic Revolution. The Shah was replaced with an 

Islamic republic under the rule of Ayatollah Ruhollah Khomeini, the leader of the Islamic 

revolution. Within a few years of this event, tens of thousands of Persian Jews had left Iran and 

migrated to Israel and North America.  According to the 2011 Iranian Census, only 8,756 Jews 

were living in Iran, making up 0.01% of the population. 

As the Persian Jews entered the United States, many established their communities in 

Southern California, where it is now estimated that 50,000-75,000 Persian Jews reside. 
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According to the US Census Bureau's 2010 American Community Survey, 26% of Beverly Hills' 

(CA) 34,000 residents are of Iranian origin. Many Persian Jews also settled in New York, where 

40% of the population of Kings Point Village in Great Neck are Persian Jews, the vast majority 

from the Iranian city of Mashad. 

With the historical isolation, many of the Persian Jewish communities in Iran were 

inbred. In a study sample of 164 unrelated Persian Jewish individuals, 24.4% were found to be 

offspring of consanguineous marriages (Cohen, Simhai, Steinberg, & Levene, 1981). These 

conditions may have arisen through a founder effect and were subsequently passed down to each 

generation. As a result of inbreeding, the gene pool was severely limited, resulting in a larger 

number of genetic disorders being passed down from generation to generation within the Persian 

Jewish Community. Therefore, it is not surprising that a number of distinct autosomal recessive 

genetic disorders are found at a higher prevalence within this population.  

1.1.2.1 Disorders found at a higher incidence  

Joël Zlotogora conducted a study in 1995, at Hadassah University Hospital in Jerusalem, 

to further delineate the hereditary disorders found among the Iranian Jewish population. Within 

his sample population he found that corticosterone methyloxydase II, polyglandular deficiency, 

and hereditary inclusion body myopathy type 2 were unique to the Iranian Jewish community. 

Pseudocholinesterase deficiency was found to be frequent in both the Iranian Jewish population 

and the Iraqi Jewish population (Zlotogora, 1995). 

Pseudocholinesterase deficiency, or butyrylcholinesterase (BCHE) deficiency (Online 

Mendelian Inheritance in Man, OMIM #177400) (OMIM, 1966-2015), is an anesthesia 

sensitivity disorder. Individuals with this disorder have an increased sensitivity to choline esters 

found in general anesthesia. Drugs such as succinylcholine and mivacurium are often 



8	  
	  

administered to relax skeletal muscles, including the respiratory muscles, during surgical 

procedures. Typically, the body metabolizes these drugs within minutes, allowing the muscles to 

regain movement. Individuals with pseudocholinesterase deficiency lack the functional 

butyrylcholinesterase enzyme necessary for the breakdown of choline ester drugs; therefore, 

affected individuals will experience a period of prolonged apnea following drug exposure. A 

small dose of 0.03 mg/kg can result in complete paralysis for up to 128 minutes (Ostergaard, 

Jensen, Jensen, Skovgaard, & Viby-Mogensen, 1993). Until the anesthetic agent is fully 

metabolized by the individual and patients regain neuromuscular control of their breathing, they 

must be mechanically ventilated. Pseudocholinesterase deficiency is inherited in an autosomal 

recessive manner and is caused by mutations in the BCHE gene, located on chromosome 

3q26.1(Allderdice et al., 1991; Gaughan, Park, Priddle, Craig, & Craig, 1991). It occurs in 

approximately 1 in 3,200 to 1 in 5,000 people worldwide (Pantuck, 1993). The carrier rate 

among the Persian Jewish population is much higher than in the general population, with 1 in 10 

Persian Jews being carriers and an overall disease incidence of 1 in 400 births (M. Kaback et al., 

2010). The common mutation found within the Persian Jewish community is the Asp70Gly 

allele, with an amino acid substitution of an aspartic acid to a glycine at position 70 (Szeinberg 

A, 1972). If the familial mutations are known, prenatal diagnosis is available in early pregnancy 

for at-risk couples. 

Congenital hypoaldosteronism, or corticosterone methyloxydase II (CMOII) deficiency 

(OMIM #610600), is a familial salt-losing disorder caused by a defect in the final biochemical 

step of aldosterone biosynthesis (Ulick et al., 1964). Typically, the aldosterone synthase enzyme 

is involved in a series of chemical reactions in which 18-hydroxycorticosterone (18-OHB) is 

converted to aldosterone. Aldosterone then regulates blood pressure by maintaining proper salt 
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and fluid levels in the body. Mutations in the CYP11B2 gene, located on chromosome 8q24.3 

(Globerman, Rosler, Theodor, New, & White, 1988), cause corticosterone methyloxidase 

deficiency, leading to insufficient production of aldosterone. Congenital hypoaldosteronism is 

inherited in an autosomal recessive manner (Cohen, Theodor, & Rosler, 1977). There is a wide 

variety of clinical symptoms in affected individuals. In the more severe forms, dehydration and 

shock may be apparent in the newborn period, and, if left untreated, it can lead to death. In the 

less severe forms, affected infants may present with failure to thrive and short stature (Veldhuis, 

Kulin, Santen, Wilson, & Melby, 1980). As they age, they may experience blood pressure 

irregularity, weakness, dizziness and nausea (Rosler, Rabinowitz, Theodor, Ramirez, & Ulick, 

1977), which can be treated with mineralocorticoid replacement therapy if affected individuals 

are diagnosed early. While the overall incidence in the general population is rare, the rate among 

the Persian Jewish population is much higher, with 1 in 30 Persian Jews being carriers (M. 

Kaback et al., 2010). The two common mutations in the CYP11B2 gene in the Persian Jewish 

community are the amino acid substitution of a valine for an alanaine at position 386 (V386A) 

and substitution of an arginine for a tryptophan at position 181 (R181W) (Pascoe, Curnow, 

Slutsker, Rosler, & White, 1992). If the familial mutations are known, prenatal diagnosis is 

available in early pregnancy for at-risk couples. 

Polyglandular deficiency, or autoimmune polyendocrinopathy syndrome type 1 (OMIM 

#240300), is characterized by the presence of at least two of the following symptoms in an 

affected individual: mucocutaneous candidiasis, hypoparathyroidism, and/or Addison disease 

(Neufeld, Maclaren, & Blizzard, 1981). Mutations in the AIRE gene, on chromosome 21q22.3 

(Aaltonen et al., 1997), disrupt an autoimmune regulatory element that is thought to be key in 

early fetal thymus recognition of “self” (Finnish-German, 1997; Nagamine et al., 1997).  Among 
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the Persian Jewish population, hypoparathyroidism is the most common initial presenting 

symptom (Shapiro, Zamir, Weiss, Radnay, & Shenkman, 1987), and in some circumstances it 

may be the only manifestation of the disease (Zlotogora & Shapiro, 1992). Depending on the 

hormonal deficiency, symptoms may include fatigue, twitching, painful spasms in the muscles, 

anxiety/depression, hair loss, pernicious anemia, insulin-dependent diabetes, alopecia, and/or 

gonadal failure; affected individuals usually do not express all of the symptoms concurrently 

(Zlotogora, 1995). Hormone replacement therapy is readily available once a diagnosis is made.  

Polyglandular deficiency is inherited in an autosomal recessive manner, with approximately 1 in 

50 Persian Jews estimated to be carriers of the common point mutation, Y85C (M. Kaback et al., 

2010). If the familial mutations are known, prenatal diagnosis is available in early pregnancy for 

at-risk couples. 

Hereditary inclusion body myopathy type 2 (HIBM), also known as GNE-related 

myopathy (OMIM #600737), is characterized by progressive muscle weakness in the arms and 

legs, resulting in severe incapacitation within 10 to 20 years after diagnosis (Argov & Yarom, 

1984). Symptoms usually appear in the second to third decade of life and present with difficulty 

walking (Adam et al., 1981; Argov & Yarom, 1984; Sadeh, Gadoth, Hadar, & Ben-David, 1993). 

HIBM has also been associated with cardiac involvement in a small number of affected patients. 

Mutations on the GNE gene, located on chromosome 9p13.3 (Eisenberg et al., 2001), affect the 

function of the enzyme uridine diphospho-N-acetylglucosamine 2-epimerase/N-acetyl-

mannosamine kinase (GNE/MNK). GNE/MNK is an essential enzyme for the production of 

sialic acid (Keppler et al., 1999), which is critical for the normal functioning of many different 

cell types and tissues. Researchers are currently working to determine the role of decreased sialic 

acid production in the progression of muscle weakness in individuals with HIBM. HIBM is 
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inherited in an autosomal recessive manner (Mitrani-Rosenbaum, Argov, Blumenfeld, Seidman, 

& Seidman, 1996), with approximately 1 in 20 Persian Jews being carriers (M. Kaback et al., 

2010) of the common point mutation, M712T (Eisenberg et al., 2001). If the familial mutations 

are known, prenatal diagnosis is available in early pregnancy for at-risk couples.  

Wolman disease, also known as lysosomal acid lipase (LAL) deficiency (OMIM 

#278000), is a rare inherited disorder that affects lipid metabolism. Mutations in the LIPA gene, 

on chromosome 10q23.31 (Anderson, Byrum, Coates, & Sando, 1994), disrupt the production of 

the lysosomal acid lipase enzyme. In healthy individuals, the enzyme functions in the lysosomes 

to process cholesteryl esters and triglycerides to be used by the body (Goldstein JL, 1975). 

Defects in the enzyme lead to the accumulation of harmful amounts of lipids in the spleen, liver, 

bone marrow, small intestine, adrenal glands and lymph nodes (Wolman, 1961). Infants with 

Wolman disease develop symptoms within the first few weeks of life, including 

hepatosplenomegaly, adrenal calcification, malabsorption, abdominal distention, anemia and 

failure to thrive. Infants affected by this condition develop severe malnutrition and generally do 

not survive past the first year of life. Wolman disease follows an autosomal recessive inheritance 

pattern; the first reported cases occurred in a consanguineous Persian Jewish family (Wolman, 

1961). The worldwide incidence of Wolman disease is estimated to be 1/350,000 newborns 

(NIH, 2015). However, there is an increased prevalence of this disorder within the Persian 

Jewish population, estimated to be as high as 1/4,200 (Valles-Ayoub et al., 2011). Their data 

suggests that the point mutation LIPA p.G87V is the founder mutation responsible for most 

Wolman disease cases seen in children of Persian Jewish descent. If the familial mutations are 

known, prenatal diagnosis is available in early pregnancy for at-risk couples. While there is no 
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current treatment for Wolman disease, enzyme replacement therapy is currently under active 

investigation.  

1.1.2.2 Screening program implementation  

With the model of the Tay-Sachs disease screening program among Ashkenazi Jews and 

the knowledge that the Persian Jewish community is at risk for certain genetic disorders, in 2009 

two internationally respected medical geneticists, Dr. Michael Kaback and Dr. David Rimoin, 

used the Ashkenazi screening model to implement a pilot genetic screening program in the 

Persian Jewish community of Los Angeles (M. Kaback et al., 2010). They began to develop a 

community-based testing, education and counseling program for the Persian Jewish population. 

In the pilot screen, 1000 individuals were tested for pseudocholinesterase deficiency, congenital 

hypoaldosteronism, polyglandular deficiency, and hereditary inclusion body myopathy type 2 

(HIBM). These four conditions were chosen for the screening panel based on their high 

incidences as reported by Zlotogora in 1995, the fact that three of the disorders are each caused 

by a single common mutation and the fourth by two common mutations, all of which could be 

easily identified in the laboratory, and lastly because these condition are either avoidable, 

treatable, or preventable through reproductive counseling options.  At the conclusion of the pilot 

study, 288 individuals were identified as being heterozygous for one of the four disorders tested. 

In fact, 29 individuals were found to be heterozygotes for two of the four disorders, another 

individual was homozygous for pseudocholinesterase deficiency and heterozygous for two of the 

other conditions, and two other persons were identified as heterozygotes for three of the four 

disorders.  Ten couples were identified in which both spouses were heterozygotes for the same 

mutation and, therefore, at risk for the respective disorder in their offspring. Genetic counseling 

was provided to these couples, and testing was offered to all of their offspring. Ten individuals 
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were found to be homozygous (nine for the BCHE mutation and one for the mutation underlying 

HIBM), and ten “at-risk” couples were discovered (one for AIRE, seven for BCHE, one for 

HIBM, and one for CMOII). When contacted, several of the BCHE homozygotes had histories of 

previous symptoms associated with anesthesia, but none had been diagnosed with 

pseudocholinesterase deficiency. The individual homozygous for the HIBM mutation (age 27) 

was completely asymptomatic.  All 10 homozygous individuals were provided with medical 

resources and genetic counseling.  These results provide evidence of the significant potential 

benefits of a well-designed genetic screening program (M. Kaback et al., 2010).   

With the success of the pilot program, a Persian Jewish carrier-screening panel is 

currently offered by Cedars-Sinai Medical Center for the four conditions. A similar hospital-

based screening program has been implemented in New York at North Shore University Hospital 

in Long Island. There, screening is only available for HIBM and Wolman Disease. Commercial 

laboratories have yet to create a panel specific to the Persian Jewish population. While single site 

testing can be ordered separately for each of the common mutations, this process becomes quite 

costly for the patient. Currently, a formal set of screening recommendations for individuals of 

Persian Jewish ancestry does not exist.  

1.2 Models of genetic screening programs  

Since its implementation, Tay-Sachs population-based carrier screening has served as a 

model for similar population-based screening programs across the world. Conversely, early 

carrier screening programs for sickle cell disease in the African American population serve as 

examples of misguided efforts in a poorly implemented program. Early carrier screenings for 

sickle cell disease were conducted with inadequate training, lack of confidentiality, no genetic 

counseling, and were not voluntary. Many of the state-wide sickle cell screening programs were 
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based on a lack of knowledge and poor understanding of genetics, which consequently led to the 

needless stigmatization of carriers as well as those affected with sickle cell disease. 

Heterozygous carriers were placed in the same category as individuals found to be homozygous 

for sickle cell disease, leading to denial of health and life insurance, rejection from the U.S. Air 

Force Academy, and loss of employment opportunities. Overall, it led to distrust of the screening 

program among the Black community and no decrease in the incidence of sickle cell disease. 

This program’s failure highlights the need for appropriate pre-test and post-test genetic 

counseling for any community-based carrier screening program to be successful.  

1.2.1 Studies on Ashkenazi attitudes toward screening 

Since the early 1970’s, with the inception of the first community-based voluntary carrier-

screening program for the prevention of Tay-Sachs disease, numerous studies have been done of 

the Ashkenazi Jewish population’s knowledge and attitudes toward carrier screening programs. 

A study conducted on Ashkenazi Jewish young adults (n=412) living in Florida measured their 

pre-test and post-test knowledge and attitudes toward genetic screening programs. Upon 

attending the event, individuals were provided with a survey to measure their initial knowledge 

and attitudes toward genetic testing. They then participated in an educational session that 

presented information on general genetics, inheritance patterns, the clinical course and 

management of Ashkenazi Jewish genetic disorders, interpretation of screening results, 

reproductive options, and ethical considerations. Following the educational session, attendees 

were offered the opportunity to participate in the carrier screening provided at the event. Once 

they had their blood drawn, a follow-up survey was distributed to measure their post-test and 

post-education knowledge and attitudes toward the genetic screening program.  The study found 

that participant concern about being a carrier was increased after an educational session, while 
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the number of participants who agreed that the test results would not have any influence on their 

reproductive behavior was lower after the session (Warsch et al., 2014). 

In another study, The Chicago Center for Jewish Genetic Disorders (CCJGD) offered free 

education and carrier screening for Ashkenazi Jewish genetic diseases. Individuals participating 

in this study completed two surveys, one prior to testing and education and another one 

afterwards. Once again, this study found that individuals had a higher rate of concern regarding 

their carrier status after having had carrier screening and education about the disorders. 

Additionally, the participants generally scored very high on the genetic knowledge scale, with 

individuals from a maternal Orthodox Jewish background scoring higher than those from a 

Reform Jewish background. 97.5% of participants would recommend that their friends or 

relatives have genetic carrier screening (Hegwer, Fairley, Charrow, & Ormond, 2006).  

A two-year pilot program, The Atlanta Jewish Gene Screen, was launched in 2010 in 

Atlanta to promote and facilitate community-based screening for 19 Jewish genetic disorders.  In 

a retrospective study, they found that friends, rabbis, and family members were the most 

common influences on an individual’s decision to undergo screening. Additionally, older 

individuals who were previously screened were more likely to educate and encourage others to 

participate in the screening as well (Shao, Liu, & Grinzaid, 2015). The authors concluded that 

pretest education is essential in increasing participant understanding of the screening and 

willingness to be screened.  

1.2.2 Studies on Persian Jewish attitudes toward screening  

Currently, there are no published studies that have examined the attitudes of the Persian 

Jewish population toward genetic screening programs. While the 2009 pilot screening conducted 

by Drs. Kaback and Rimoin proved successful, they did not examine whether appropriate 
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assumptions, such as knowledge about the disorders and willingness to be tested, were made 

when implementing the screening program. In order for population screening to be successful, it 

is imperative to form a better understanding of the population itself, including their knowledge 

and perception of the risk of genetic disorders.  

1.3 Aim of the present study 

While genetic screening and information for the Ashkenazi Jewish community are widely 

available, as of today, there are very few screening and education programs specific to the 

Persian Jewish Sephardic population. Organizations such as SHORE (Sephardic Health 

Organization for Referral and Education) and ARM (Advancement of Research for Myopathies) 

serve as online sources for Sephardic genetic information. Currently, studies focusing on the 

attitudes toward genetic screening programs for the Persian Jewish community do not exist. 

Through informal conversations with members of this community, a general disinterest in 

genetic carrier screening was expressed to this author (personal communication). The purpose of 

this study is to determine the Persian-American Jewish community’s perception of the risk of 

genetic disorders, their attitudes toward testing, and whether their apparent disinterest in carrier 

screening is due to lack of education and resources about the disorders or to fear of disapproval 

from the community. 

1.4 Statement of hypothesis 

The hypothesis is twofold:  (1) the Persian Jewish community perceives the risk for 

genetic disorders to be lower than the true risk, and (2) a lack of interest in genetic screening and 

testing will be correlated to a lack of knowledge about genetics and to fear of stigmatization. 

Additionally, the attitudes of the younger, American-born Persian Jewish population will differ 

from those who immigrated to this country and will be more open to carrier screening programs.  
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1.5 Significance 

With progress in medical technologies, healthcare professionals are learning more about 

genetic disorders. By understanding the mechanisms behind the disorders, advances such as 

enzyme replacement therapies and pre-implantation genetic diagnosis have become more widely 

available. Reaching those who would benefit most from these resources requires proper 

identification of at-risk individuals.  

The Persian Jewish community has much to gain from scientific advances. However, due 

to a lack of education and genetic awareness, this community is underutilizing their medical 

opportunities. Carrier screening programs for this community are ideal in the preconception 

stage; however, before the mass implementation of carrier screening panels for the Persian 

Jewish community, it is critical to evaluate their perceptions of their risk for genetic disorders 

and their overall knowledge of genetics as a whole. This not only will aid in the implementation 

of world-wide screening programs but also will allow genetic counselors to approach patients in 

a beneficial and culturally competent manner.   
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II. METHODS 

 This study was reviewed and classified as exempt research by the Institutional Review 

Board of the University of California, Irvine  (HS# 2014-1463)(Appendix E). 

2.1 Recruitment 

 Participants were recruited to partake in an anonymous web-based survey that was 

generated through SurveyMonkey, a free, online survey development company. No researcher 

had direct contact with any participant. Recruitment was solely online through multiple avenues, 

such as social media, website links and synagogue emailing lists. A link to the survey was posted 

on the lead researcher’s Facebook page and on several public Facebook groups specific to the 

Persian Jewish population, such as ‘YALLA,’ ‘JUN,’ ‘Persian Jews,’ ‘The Jewish Persian Social 

Network,’ and ‘Moishe House Great Neck.’ Websites such as jvpartnership.org, shoreforlife.org, 

and hibm.org/arm distributed the survey link to their members. Electronic flyers were generated 

for distribution (Appendix C), and requests for flyer distribution through emailing lists were sent 

to multiple synagogues. The Hebrew Community Center and Me’or Hatorah Synagogue in Santa 

Monica both distributed links to the survey to their congregants.  

2.2 Participants  

  The participant population was composed of individuals living in America who were at 

least 18 years old and of Persian Jewish descent. For the purpose of this study, Persian Jewish 

descent is defined as having maternal and/or paternal ancestors who were Jews originating from 

Iran. Any individual who was under 18 years of age or was not of Persian Jewish descent was 

automatically disqualified from the survey. The survey was only available in English. As such, 

the participants were required to read and understand English. All other population 
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characteristics were accepted. There was no discrimination based on gender, religiosity, or 

educational attainment.  Internet access was required in order to participate in the survey.  

2.2.1 Protection of Participant Privacy 

The participants’ privacy was protected throughout the data collection process. No 

identifying information was collected for this study. There was no direct contact between the 

researchers and the participants. There were no known harms or discomforts associated with the 

study beyond those encountered in normal daily life.  All research data collected was stored 

securely and confidentially. 

2.3 Informed consent 

Informed unwritten consent was obtained through the use of an IRB-approved study 

information sheet that was provided to the participants as the first page of the online survey. By 

clicking ‘Next,’ the participants indicated that they consented as a research participant. The study 

information sheet discussed the purpose of the study, the eligibility requirements, possible risks 

and benefits of the study, and study funding. The possible risks and/or discomforts associated 

with the procedures described in this study included anxiety, embarrassment, social stigma, and 

invasion of privacy. If individuals felt discomfort discussing their perceptions and beliefs, they 

were free to exit at any time during the survey. There were no direct benefits from participation 

in the study. However, the predicted community benefit was discussed, i.e., a better 

understanding of the Persian Jewish community’s knowledge and attitudes toward genetic 

disorders more prevalent in that community and how to implement effective genetic screening 

and education programs. 
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2.4 Survey 

The survey was generated using SurveyMonkey and was accessed through the website 

link www.persianjewishsurvey.com. It consisted of 31 multiple choice and fill-in answer 

questions as well as three items with several sub-sections. Item 32 comprised 11 sub-questions, 

item 33 comprised 13 sub-questions, and item 34 comprised 16 true/false sub-questions.  

(Appendix A). The total time needed to complete the survey was approximately 15 minutes. The 

major themes addressed in the survey included: 1) perceived risk of genetic disorders, 2) 

attitudes toward genetic testing and genetic screening programs, 3) perceived genetic knowledge, 

4) actual genetic knowledge. The survey used skip logic technology, which prompted 

participants to specific questions based on their previous answers. It was constructed by adapting 

previously approved and published survey tools. Questions 1,4-8,12,14-24, and 26-28 were taken 

from an unpublished survey, conducted by Dr. Andrew Spencer and Dr. Leslie Raffel at Cedars-

Sinai Medical Center, entitled “Attitudes toward Genetic Testing in the Jewish 

Community”(Raffel, 2014).  Items 32-33 were adapted from a survey tool formulated by the 

Netherlands Institute for Health Services Research and published in the paper, “Perceived 

genetic knowledge, attitudes towards genetic testing, and the relationship between these among 

patients with a chronic disease” (Morren, Rijken, Baanders, & Bensing, 2007). The questions 

adapted from this survey were used as a measure for perceived genetic knowledge and attitudes 

toward genetic testing. Item 34 was adapted from the survey tool published by Jallinoja and Aro 

in the 1999 paper, “Knowledge about genes and heredity among Finns.” This survey tool 

contained 16 true/false questions that served as a measure of actual genetic knowledge (Jallinoja 

& Aro, 1999).  
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2.4.1 Survey scoring 

Perceived genetic knowledge (item 32) was scored on a 5-point scale: 5=I know a great 

deal / 4=I know a moderate amount / 3=I know some / 2= I know very little / 1=I know nothing.  

An individual’s higher score correlated to greater perceived genetic knowledge. Participants 

were grouped into two categories based on their total scores, high perceived knowledge and low 

perceived knowledge, split at the median. Participants were further divided into quartiles based 

on their perceived knowledge scores. Group one had the lowest perceived knowledge, and group 

four had the highest perceived knowledge scores. 

Genetic Attitudes (item 33) included both positive attitude statements and negative 

attitude statements. The positive statements were scored on a 5-point scale: 5=Strongly Agree / 

4=Agree / 3=Neither Disagree Nor Agree / 2= Disagree / 1=Strongly Disagree. The negative 

statements were scored on a 5-point scale using reverse scoring: 1=Strongly Agree / 2=Agree / 

3=Neither Disagree Nor Agree / 4=Disagree / 5=Strongly Disagree. An individual’s higher score 

correlated to favorable attitudes. Participants were grouped into either positive attitude or 

negative attitude categories based on their total scores, split at the median.   

For the true/false portion measuring actual genetic knowledge (item 34), correct 

responses were scored as 1, and incorrect responses were indicated by a score of 0.  An 

individual’s higher score correlated to higher actual genetic knowledge. Participants were 

grouped into two categories based on their total scores, high actual knowledge and low actual 

knowledge, split at the median.  Participants were further divided into quartiles based on their 

actual knowledge scores. Group one had the lowest knowledge, and group four had the highest 

knowledge scores.  
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Participants were assigned a stigma score based on their answers for questions 21 and 22. 

Scores were designated based on a cumulative point system. If a participant picked “No” for both 

questions 21 and 22, they were given a score of 0; if they picked “No” for 21 and “Yes” for 22 or 

vice versa, they received a score of 1; if they picked “Yes” for both questions, they received a 

score of 2. The scale ranged from 0-2 with zero indicating a low perception of stigma and two 

indicating a high perception of stigma associated with genetic carrier status. 

Demographic information was grouped due to small sample sizes. For age distribution, 

35-54 years of age were grouped together, and the final category became ages 55 and over. For 

years spent in America, years 1-10 were grouped together.  

2.5 Survey analysis 

Survey analysis was conducted using the statistical software, Statistical Package for 

Social Sciences (SPSS). This is a descriptive study comparing data on perceived genetic risk, 

attitudes toward genetic testing and genetic screening programs, and actual genetic knowledge 

versus perceived genetic knowledge within the American Persian Jewish community. Group 

differences in frequencies and categorical variables were examined using chi-squared tests and 

Fisher’s exact test. Continuous variables were compared using two-group t-tests or the 

equivalent nonparametric test if data were not normally distributed.  Relationships among 

perceived genetic knowledge, actual genetic knowledge, and attitudes toward genetics were 

examined. High and low knowledge groups were composed using a median split procedure on 

the sum score of all knowledge items. The frequency distribution responses from each group to 

the attitude items were compared using Pearson’s correlation models. A p-value less than 0.05 

was used to indicate statistical significance.  
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III. RESULTS 

3.1 Sample characteristics and demographic information 

202 study participants began the survey. Of these, 196 were eligible to complete the 

survey, based on age and Persian Jewish ancestry. In total, only 155 participants completed the 

entire survey. There was no significant difference in demographics between the participants who 

completed the entire survey and those who did not. Seventy-five percent of the total participants 

were between 18 to 34 years of age, split evenly between 18-24 and 25-34 age groups. Females 

represented 61.7% of the total participants, and males represented 38.3%. Individuals with a 

college degree or higher constituted 90.2% of all participants. While the survey was made 

available to participants living in all US states, California (81.8%) and New York (12.3%) had 

the largest representation.  Other states represented included Arkansas (0.5%), Colorado (0.5%), 

Georgia (0.5%), Maryland (2.1%), New Jersey (0.5%), Ohio (0.5%), and Texas (1.1%). See 

Table 1 for complete demographic information. When describing current relationship status, 

58.5% of total participants were in the category of ‘single, never married.’  Within this 

population sample, 3.5% of individuals (n=4), all of whom were female, would consider 

marriage with a blood relative, e.g., first cousins. Of the participants who were currently married 

or had been married in the past, 8.8% (n=7) were related by blood to their partners.  

Survey participants were asked to identify a maximum of four cities in Iran to which they 

could trace their ancestry. Tehran was most commonly identified as the city of origin, with 

Hamedan, Isfahan and Shiraz following, respectively (Figure 1). 
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             Total TABLE 1: CHARATERSISTICS OF ENROLLED PARTICIPANTS 
n  % 

Age (n=202)         
  Less than 18*     3 1.5% 
  18 to 24     76 37.6% 
  25 to 34     76 37.6% 
  35 to 44     11 5.4% 
  45 to 54     18 8.9% 
  55 to 64     16 7.9% 
  65 to 74     2 1.0% 
  75 or older     0 0.0% 
Parental origin of Persian Jewish descent (n=196)     
  Both     187 95.4% 
  Maternal      3 1.5% 
  Paternal     3 1.5% 
  None*     3 1.5% 
Gender (n=193)         
  Female     119 61.7% 
  Male     74 38.3% 
Level of education (n=193)       
  Elementary school and/or some high school   0 0.0% 
  High school graduate or equivalent   19 9.8% 
  College graduate or equivalent   80 41.5% 
  Graduate/professional degree or equivalent   94 48.7% 
  No formal education   0 0.0% 
Relationship status (n=193)       
  Married     78 40.4% 
  Widowed     0 0.0% 
  Divorced/Separated   2 1.0% 
  Single, never married   113 58.5% 
Years in America (n=187)       
  Born in USA     88 47.1% 
  1-5 years     1 0.5% 
  6-10 years     7 3.7% 
  11-20 years     29 15.5% 
  21 or more years     62 33.2% 
State (n=187)         
  CA     153 81.8% 
  NY     23 12.3% 
  Other     11 5.9% 
Religious practice (n=187)       
  Reform     14 7.5% 
  Reconstructionist     1 0.5% 
  Conservative     56 29.9% 
  Orthodox     92 49.2% 
  Hasidic     1 0.5% 
  Unaffiliated     10 5.3% 
  Other**     13 7.0% 

  
* Disqualified from participating in the survey 
** “Nonbeliever”, “Modern Orthodox’, “Traditional”, “Sephardic”, “Conservadox” and “Agnostic” 
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Participants were asked whether anyone in their family has been diagnosed with a genetic 

disease (question 29). Out of the 169 participants who answered the question, only 37 individuals 

(21.9%) responded “yes.” In the free response question that followed, the individuals who 

indicated ‘”yes” were asked to identify the relationship of their affected family member and the 

genetic diagnosis (Table 2). No definition of “genetic disorder” was provided to the participants. 

Thirty-two participants answered the free response question. Responses included mental health 

disorders such as schizophrenia and depression (18.8%), muscle degeneration or HIBM (15.6%) 

and cancer (6.3%).  
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FIGURE 1:IRANIAN CITIES OF ORIGIN  
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TABLE 2: FAMILY MEMBERS AFFECTED WITH A GENETIC DISORDER 

Genetic disorder Affected family member 
"Muscle degeneration" "2nd cousin once removed " 
"Schizophrenia, PCOS" "mother, myself and my mother" 
"Ovarian Cancer" "Mother" 
"cancer" "aunt" 
"Bipolar" "Mother" 
"Condition w muscle movement" "Moms first cousins children" 
"Eoconifilia (blood disorder)" "1st Cousin" 
"Muscle dystrophy" "First cousin" 
"Depression" "Almost whole family" 
"Hibm" "Great grandmother?" 
"Down syndrome" "Cousin" 
"MS, Mental retardation" "1st cousins" 
"Tay sacks" "Cousin" 
"Schizophrenia" "Uncles" 
"Schizophrenia" "Mother" 
"ulcerative colitis" "uncle" 
"Nunan Desease - Not proved to be genetics" "Brother" 
"Hibm" "Myself" 
"GERD, familial tremors" "mother's family" 
"Autism" "husband's nephew" 
"Diabetes" "Grandparents, cousin" 
"birth defect caused by close blood relationship" "nephew" 
"Bipolar disorder" "siblings" 
"mild retardation" "mother" 
"Ulcerative collitis?" "Brother" 
"osteoporosis" "myself, son, brother" 
"G6PD deficiency" "brother" 
"osteoporosis" "grandmother,  mother,  self" 
"Arthritis" "Brother" 
"Neurofibromatosis type 2" "Uncle - does not pass to me" 
"hibm" "uncle" 
"Anodontia" "Cousin" 

3.2 Preferred sources of genetic education 

When the survey participants were asked to identify all preferred sources of genetic 

information, ‘doctor or other healthcare provider’ was selected most often, with the ‘internet’ 

and ‘genetic counselor’ selected as the second and third most common preferred sources of 

genetic information. 1.1% (n=2) of participants indicated that they would not seek out genetic 

information if they were told that they or a family member were at risk for a genetic disorder 

(Table 3). If an education program were to be started to educate the Persian Jewish community 
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FIGURE 2: PREFERRED SOURCES OF GENETIC EDUCATION 

about genetic disorders, the majority of individuals preferred a program in which information 

would be provided by a doctor or other healthcare provider (76.9%) or in a program managed 

through their synagogue or temple (73.1%) (Figure 2).  

 

 

 

 

 

 

 

 

 

 

TABLE 3: PREFERRED SOURCES OF GENETIC 
INFORMATION** 

Sources n (182) % 

Friends and family 66 36.3% 

The internet* 139 76.4% 

A rabbi 24 13.2% 

Textbooks or magazines* 51 28.0% 

Doctor or other healthcare provider 166 91.2% 

Genetic counselor 120 65.9% 

I would not seek out information 2 1.1% 

* Three individuals selected "other" and in the free response section had 
written (1)Facebook (2)UpToDate (3)scientific journals. These answers 
have been grouped with (1) and (2) added to 'The internet' and (3) added 
to 'Textbooks or magazines'. 
** Participants were asked to select “all that apply” for answer choices 
 



28	  
	  

3.3 Actual genetic knowledge 

Scores of actual genetic knowledge ranged from 56% to 100% (mean of 85.4%; median 

of 86.0%). Participants scored higher in questions pertaining to disease-related concepts such as 

inheritance and disease causes (mean score 91%) than in questions pertaining to genetic 

scientific facts regarding cells, chromosomes and genes (mean score 83%) (p <0.001) (Table 4). 

Overall, differences in mean genetic knowledge scores were not observed among different 

genders (p=0.322), ages, (p=0.232), educational levels (p=0.159) or number of years spent in 

America (p=0.556). No significant differences were observed in mean genetic knowledge scores 

between individuals who have a family member affected with a genetic disorder and those who 

do not have an affected family member (p=0.419) (Table 5).  

TABLE 4: ACTUAL KNOWLEDGE OF GENES AND DISEASE AND % OF 
PARTICIPANTS ANSWERING TRUE/FALSE QUESTIONS CORRECTLY  (n=155) 

Scientific facts:   
1.One can see a gene with the naked eye 98% 
4. A gene is a disease 96% 
7.A gene is a molecule that controls hereditary characteristics 83% 
8.Genes are inside cells 85% 
10.A gene is a piece of DNA 92% 
11.A gene is a cell 83% 
12.A gene is a part of a chromosome 86% 
13.Different body parts have different genes in them 79% 
14.Genes are bigger than chromosomes 86% 
15.A person’s genetic makeup cannot be changed 65% 
16. Each person has about 22,000 genes 61% 
Average subsection score 83.0% 
Disease related concepts:   
2.Healthy parents can have a child with a genetic disease 93% 
3.Certain diseases are caused by a combination of genes, environment and lifestyle 94% 
5.The carrier of a disease gene may be completely healthy 97% 
6.All serious diseases are genetic 94% 
9.The child of a disease gene carrier will always be a carrier of the same disease gene 75% 
Average subsection score 90.6% 
Overall Average score 85.4%* 
* % score correlates to a mean score of 13.66 questions answered correctly   
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Participants were grouped into two categories based on their total scores: high knowledge 

and low knowledge, split at the median score of 14 with 41.3% (n=64) of participants scoring in 

the low genetic knowledge category and 58.7% (n=91) of participants scoring in the high genetic 

knowledge category. Again, no differences in knowledge groups were noted for age (p=0.142), 

gender (p=0.133), education level (p=0.519), years in America (p=0.787), or having a family 

member affected with a genetic disorder (p=1.000)(Appendix G-a). In addition to the median 

split procedure, knowledge scores were grouped into quartiles. Group one included 32 (20.6%) 

individuals and consisted of the lowest genetic knowledge scores, ranging from 7-12 correct 

answers. Group two included 32 (20.6%) individuals and consisted of a genetic knowledge score 

of 13 correct answers. Group three included 38 (24.5%) individuals and consisted of a genetic 

knowledge score of 14 questions answered correctly. Group four included 53 (34.2%) 

individuals and consisted of the highest genetic knowledge scores, ranging from 15-16 correct 

answers. As with the previous analysis, no differences in knowledge scores were noted for age 

(p=0.096), gender (p=0.285), years in America (p=0.985), or having a family member affected 

with a genetic disorder (p=0.501).  By using the quartile split method to compare educational 

level and genetic knowledge scores, it became apparent that individuals at a high school 

educational level were less likely to score in the higher knowledge groups (p=0.014).  
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TABLE 5: DEMOGRAPHICS OF MEAN KNOWLEDGE SCORES 

Participant demographics n (155) Mean 
Score SD p-value 

Age       
  18 to 24  62  13.76 1.77 
  25 to 34  55  13.69 1.36 
  35 to 54  23  13.87 1.55 
  55 and over  15  12.93 1.67 

0.232 

Gender       
  Female  96  13.77 1.48 
  Male  59  13.51 1.77 

0.322 

Level of education       
  High school graduate or equivalent  15  13.67 1.88 
  College graduate or equivalent  63  13.38 1.79 
  Graduate/professional degree or equivalent  77  13.91 1.33 

0.159 

Years in America       
  Born in USA  71  13.63 1.43 
  1-10 years  7  12.71 2.93 
  11-20 years  25  14.04 1.49 
  21 or more years  52  13.67 1.63 

0.556 

Family member affected with a genetic disorder       
  Yes 32 13.88 1.26 
  No 123 13.62 1.67 

0.419 

 

3.4 Perceived genetic knowledge 

The majority of participants (63.8%) perceived that they had at least some knowledge 

(they answered either “I know a great deal,” “I know a moderate amount,” or “ I know some”) of 

the medical possibilities and uses of genetic testing (Table 6). A significantly lower proportion 

(47.6%) reported having at least some knowledge of the social consequences of genetic 

counseling (p<0.001). On average, 45.5% of the participants reported having “little or no 

knowledge.” Overall differences in mean perceived genetic knowledge scores were not observed 

among different ages groups (p=0.236), genders (p=0.333), education levels (p=0.419), years in 

America (p=0.941), or having a family member affected with a genetic disease  (p=0.242) (Table 

7).  
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TABLE 6: PERCEIVED KNOWLEDGE OF GENES AND DISEASE AND % OF PARTICIPANTS 
ANSWERING CORRECTLY  

Questions 
I know a great 
deal/moderate 

amount 

I know 
some 

I know very 
little/nothing 

Medical possibilities of genetic testing        
1. The possibility of early detection of certain disorders 
using genetic testing 38.4% 27.0% 34.6% 

2. The significance of genetic testing for my relatives 39.0% 27.0% 34.0% 

3. The significance of genetic testing for my children 42.1% 28.3% 29.6% 

4. The possibility of using genetic knowledge and testing 
to prevent or treat a disorder 40.9% 30.8% 28.3% 

5. The possibilities and risks of gene therapy 23.9% 21.4% 54.7% 

Mean responses for medical possibilities scale: 36.9% 26.9% 36.2% 

Social consequences of genetic testing        

6. My right to refuse genetic testing 41.5% 22.6% 35.9% 

7. The consequences of genetic testing and its impact on 
my daily life 31.5% 23.9% 44.7% 

8. The consequences of genetic testing and its impact on 
my job 25.2% 21.4% 53.5% 

9. The consequences of genetic testing and its impact on 
my health insurance coverage 21.4% 19.5% 59.1% 

10. The possibility that I would take a genetic test if it 
were available without a medical referral 23.9% 22.0% 54.1% 

11. The rights of third parties (i.e. insurance companies, 
employers, etc.) to inquire about the results of my genetic 
test 

18.9% 13.8% 67.3% 

Mean responses for social consequences scale: 27.0% 20.5% 52.4% 

Total mean responses 31.5% 23.4% 45.1% 

 

Perceived genetic knowledge scores were grouped into low perceived genetic knowledge, 

with score ranging from 11-29 points, and high perceived genetic knowledge, with scores 

ranging from 30-55 points, split at the median of 30. In total, 48.4% (n=77) of participants 

scored in the low perceived genetic knowledge category, and 51.6% (n=82) scored in the high 

perceived genetic knowledge category. No differences in score ranges were noted for age 

(p=0.866), gender (p=0.872), education level (p=0.388), years in America (p=0.810), or having a 
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family member affected with a genetic disorder (p=0.439) (Appendix G-b). In addition to the 

median split procedure, perceived knowledge scores were grouped into quartiles. Group one 

included 41 (25.8%) individuals and consisted of the lowest perceived knowledge scores, 

ranging from 11-20 points. Group two included 39 (24.5%) individuals and consisted of 

perceived knowledge scores ranging from 21-30 points. Group three included 38 (23.9%) 

individuals and consisted of perceived knowledge scores ranging from 31-38 points. Group four 

included 41 (25.8%) individuals and consisted of the highest perceived knowledge scores, 

ranging from 39-55 points. As with the previous analysis, no differences in perceived knowledge 

scores were noted for age (p=0.733), gender (p=0.540), education level (p=0.632), years in 

America (p=0.463), or having a family member affected with a genetic disorder (p=0.803). 

TABLE 7: DEMOGRAPHICS OF MEAN PERCEIVED KNOWLEDGE SCORES 

Participant demographics n (159) Mean 
Score SD p-value 

Age       
  18 to 24 63 31.68 11.89 
  25 to 34 58 29.19 11.27 
  35 to 54 23 32.70 12.75 
  55 and over 15 25.60 14.23 

0.236 

Gender       
  Female 98 29.61 11.61 
  Male 61 31.52 12.82 

0.333 

Level of education       
  High school graduate or equivalent 16 28.13 11.19 
  College graduate or equivalent 64 30.17 12.53 

  Graduate/professional degree or equivalent 
79 30.94 11.98 

0.419 

Years in America       
  Born in USA 73 30.40 11.77 
  1-10 years 7 32.29 13.46 
  11-20 years 26 29.00 9.39 
  21 or more years 53 30.68 13.68 

0.941 

Family member affected with a genetic disorder       
  Yes 34 32.50 12.39 
  No 125 29.76 11.98 

0.242 
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When participants were asked to rate how much they know about genetics (question 28), 42.4% 

(n=72) indicated they know an average amount, 22.4% (n=38) knew more than average, 28.8% 

(n=49) knew less than average, and 6.5% (n=11) knew almost nothing. No significant 

differences in answer distribution were noted for different age groups (p=0.153) or years spent in 

America (p=0.384). When presented with the names of five different genetic disorders common 

in the Persian Jewish community, each participant was asked to rate his or her level of familiarity 

from 1 to 5, with “1” indicating “not at all familiar” and “5” indicating “extremely familiar” 

(question 30). No disorder had an average score higher than “2,” with HIBM scoring the highest 

at 1.77 (standard deviation of 1.22) (Figure 3).  

 

To investigate the relationship between actual genetic knowledge and perceived genetic 

knowledge, Pearson’s correlation coefficients were used. Individuals with higher actual genetic 

knowledge were more likely to indicate a higher perceived genetic knowledge (R=0.22, 

p=0.006).  

 

1.20 

1.77 

1.51 

1.50 

1.58 

0 1 2 3 4 5 
Where 1= "not at all familiar" and 5= "extremely familiar" 

FIGURE 3: FAMILIARITY WITH PERSIAN JEWISH 
GENETIC DISORDERS  

Pseudocholinesterase deficiency (anesthesia 
sensitivity) 

Polyglandular Deficiency (multiple hormone 
deficiency) 

Congenital Hypoaldosteronism (salt-losing 
disorder) 

Hereditary Inclusion Body Myopathy 
(HIBM) 

Early onset LAL Deficiency (Wolman 
Disease) 

Error bars represent 1SD 
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3.5 Risk perception of genetic disorders 

When evaluating risk perception of genetic disorders, 71.2% (n=121) of participants 

correctly indicated that regardless of background, all Jewish people are not at risk for the same 

genetic disorders. There was no significant difference in answer distribution based on the 

participants’ age (p=0.478) or years in America (p=0.099). When asked to identify the genetic 

disorders for which their population is at risk in a free answer question, of 55 respondents, 29.1% 

(n=16) were unable to identify any specific genetic disorder. Another 29.1% of participants 

wrote HIBM as a common disorder within their population, while 25.5% (n=14) mentioned that 

the Ashkenazi Jewish population is at higher risk for certain disorders, many citing Tay-Sachs 

disease as an example (Table 8) (See Appendix F for full list of responses).  

TABLE 8: SAMPLE LIST OF FREE RESPONSE GENETIC DISORDERS FOR WHICH  
PARTICIPANT POPULATION IS AT RISK FOR 

"I do not know, but do not think we would have the same genetic diseases" 
“I'm not sure what Sephardic Jews are at risk for. But I know that Ashkenazi Jews are at risk for Tay Sachs" 
"I don't know" 
"I am mixed Persian/Ashkenazi. I only know of the diseases of Ashkenazi Jews" 
"HIBM" 
"Inclusion Myopathy in Persian Jews." 
"I've heard Crohn's disease is more frequent among the Ashkenazi. I believe mental disabilities are more 
common among Sephardic. Just makes sense different groups would have some overlap but also unique 
vulnerabilities." 
"IBM2, Autoimmune Polyendocrine Hormone Deficiency, Pseudocholinesterase Deficiency, and one more" 
"Persian Jews: The four main disorders include Pseudocholinesterase Deficiency, Congenital 
Hypoaldosteronism, Autoimmune Polyendocrine Hormone Deficiency, Hereditary Inclusion Body Myopathy. 
There are other diseases including Wolmans disease and Ushers syndrome, etc" 

 

On average, participants underestimated the incidence of children born in the United 

Sates with a serious congenital anomaly (Figure 4). Of 170 participants who answered the 

question, 68 individuals (40.0%) perceived the risk to be ~1 in every 100 children born. In total, 

8.8% (n=15) of the participants overestimated the risk of birth defects to be ~1 in every 10 births, 

and only 19.4% (n=33) accurately indicated the risk to be ~1 in every 30 births.  
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An additional two questions were added to the survey to classify Persian Jewish risk 

perception further (questions 9 and 25). Out of 23 individuals who were asked if Persian Jewish 

people have a higher chance than other people to have certain specific genetic disorders 

(question 9), only 39.1% (n=9) responded accurately. For question 25, out of 21 respondents, 

eight (38.1%) answered that all people have the same chance to have genetic disorders, six 

(28.6%) responded that Persian Jewish people have a lower chance than other people to have all 

genetic disorders, and seven (33.3%) accurately responded that Persian Jewish people have a 

higher chance than other people to have certain genetic disorders.  

3.6 Attitudes toward genetic carrier screening and testing 

Genetic testing and screening attitudes ranged from 35 to 61 total points (possible range: 

13-65). Higher scores correlated to positive attitudes toward genetic testing and screening. No 

differences in mean attitude scores were identified among individuals of different ages (p=0.259) 

or genders (p=0.425). Additionally, no significant differences in average scores were noted 

among individuals with a family history of genetic disorders (p=0.155) or among individuals 

who have spent a longer time living in America (p=0.968). An upward trend toward high mean 

9%	  

19%	  

40%	  

30%	  

2%	  

FIGURE 4: "How often do you think children are born in the 
United States with serious birth defects " (n=170) 

~1 in every 10 children born 

~1 in every 30 children born 

~1 in every 100 children born 

~1 in every 1000 children born 

~1 in every 1 million children 
born 
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scores was seen in individuals with higher education levels (p=0.022) (Table 9). This indicates 

that individuals with advanced educational degrees had more positive attitudes toward genetic 

testing and screening in comparison to individuals at a lower educational level.  

TABLE 9: DEMOGRAPHICS OF MEAN ATTITUDE SCORES 

Participant demographics n (157) Mean 
Score SD p-value 

Age       
  18 to 24 62 47.48 6.68 
  25 to 34 57 49.21 5.45 
  35 to 54 23 48.61 5.27 
  55 and over 15 49.13 7.61 

0.259 

Gender       
  Female 97 48.74 5.84 
  Male 60 47.93 6.66 

0.425 

Level of education       
  High school graduate or equivalent 15 46.93 6.84 
  College graduate or equivalent 64 47.33 6.24 
  Graduate/professional degree or equivalent 78 49.63 5.78 

0.022 

Years in America       
  Born in USA 71 48.46 6.01 
  1-10 years 7 50.14 8.99 
  11-20 years 26 46.92 6.07 
  21 or more years 53 48.91 6.02 

0.968 

Family member affected with a genetic disorder       
  Yes 33 49.79 5.66 
  No 124 48.07 6.25 

0.155 

 

Attitudes toward genetic screening and testing were grouped into positive and negative 

categories, split at the median of 49. Those who scored 48 points and below fell within the 

negative attitudes category, and those who scored 49 points and above were grouped within the 

positive attitudes category. In total, 49.0% (n=77) scored within the negative category, and 

51.0% (n=80) scored within the positive attitude category. Overall differences in grouped 

attitude scored were not observed among different ages (p=0.362), genders (p=0.626), 

educational levels (p=0.095), years in America (p=0.567), or having a family member affected 

with a genetic disease (p=0.119) (Appendix G-c). Seventy-six percent of participants indicated 
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that they would inform their children about their genetic test results, while 80% of participants 

would share the results with their siblings and other family members. Fifteen percent of 

participants worried about their ability to find a job given genetic test results, and 49% indicated 

concern about their ability to get health insurance based on a genetic test result (Table 10).  

In investigating the correlation between actual genetic knowledge scores and attitudes 

toward genetic testing and screening, a positive correlation was found, with R=1.50 and a 

significance of 0.063. Individuals with lower genetic knowledge scores were more likely to have 

negative attitudes toward genetic testing and screening.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 10: ATTITUDES TOWARD GENETIC 
CARRIER SCREENING AND TESTING  

Favorable Attitudes 

Strongly 
Agree/Agree 

Neither 
Disagree 

Nor 
Agree 

Disagree/ 
Strongly 
Disagree 

1. I think the development of genetic research is helpful for 
the treatment of diseases 90.5% 5.7% 3.2% 

2. I think the development of genetic research is a positive 
scientific advancement 95.5% 2.5% 1.9% 

3. I approve of using genetic testing for early detection of 
diseases 90.5% 7.6% 1.9% 

4. I would inform my children about my results of a 
genetic test for a specific disease 75.8% 17.2% 7.0% 

5. I would want to know if I could pass the disease to my 
children 90.5% 6.4% 2.6% 

6. I would tell my siblings and family about the results of 
my genetic test for a specific disease 79.6% 14.0% 6.4% 

Reserved Attitudes       
7. I worry about whether knowing my genetic information 
might affect my ability to get health insurance 49.0% 30.6% 20.4% 

8. A genetic testing result could change a person’s future 84.7% 11.5% 3.2% 
9. As long as a disease cannot be treated, I do not want a 
genetic test that would indicate that I have the disease 22.9% 13.4% 63.7% 

10. If I had a genetic test done, my family does not need to 
know about the results 15.9% 18.5% 65.6% 

11. I do not want a genetic test to tell me that I am at risk 
for a certain disease 19.8% 16.6% 63.1% 

12. I worry that the result of genetic testing might prevent 
me from finding a job 14.7% 33.1% 52.2% 

13. The idea of genetic testing for diseases frightens me 32.5% 22.3% 45.2% 
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3.7 Willingness to undergo genetic carrier screening and testing  

Survey participants were asked to indicate their willingness to have genetic carrier 

screening, genetic testing, and prenatal genetic testing given several different scenarios (survey 

questions 17-20). When asked to identify their preferred source of genetic carrier screening prior 

to marriage, 65.7% of individuals (n=113) indicated a preference for testing through a doctor or a 

genetic counselor. Only 3.5% of individuals (n=6) preferred testing through a community 

outreach program, while 19.8% (n=34) chose both community outreach programs and through a 

doctor or genetic counselor. Of the 175 participants who answered the question, 11.0% (n=19) 

would not want genetic carrier screening performed before getting married (Table 11). Overall, 

differences in willingness to undergo genetic carrier screening prior to marriage were not 

observed among different genders (p=0.450), ages (p=0.234), relationship status (p=0.470) or 

years in America (p=0.926). No significant differences in willingness to undergo carrier 

screening were observed between individuals who have a family member affected with a genetic 

disorder and those who do not have an affected family member (p=1.000) (Appendix G-d). 

TABLE 11: PREFERENCE FOR GENETIC CARRIER SCREENING   
PRIOR TO MARRIAGE 

Answers % n (175) 

Only through a community outreach 
program 3.5% 6 

Only through a doctor or genetic 
counselor 65.7% 113 

Through a community outreach 
program and through a doctor or 
genetic counselor 

19.8% 34 

I would not want genetic carrier testing 
performed before getting married 11.0% 19 
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Participants were asked to choose among different carrier screening options, given the 

scenario that they are married and are thinking about having children (survey question 19). The 

majority of participants (73.1% | n=128) opted to be tested under all circumstances, while 6.9% 

of participants (n=12) chose not to be tested for a genetic disease under any circumstance (Figure 

5). There was no difference in answer distribution based on participants’ age (p=0.597), 

relationship status (p=0.658), or years spent in America (p=0.191). For question 20, the scenario 

was changed such that participant and spouse were both carriers of the same genetic disorder 

and, therefore, had a 25% chance of having an affected child. They were asked to choose among 

different pregnancy testing options. Once again, the majority of survey participants (66.9% | 

n=117) indicated that they would test the pregnancy under all circumstances. In comparison to 

the previous question, a greater number of individuals chose not to test the pregnancy for a 

genetic disease under any circumstance (14.9% | n=26) (Figure 6). There was no difference in 

answer distribution based on the participants’ age (p=0.824), relationship status (p=0.995), or 

years spent in America (p=0.143). 

Question 17 asked participants to indicate if they would undergo genetic testing given the 

possibility they are at risk for a serious genetic disease. The majority chose being tested under all 

circumstances (82.3% | n=144), while the minority chose not to be tested (1.7% | n=3). Four 

percent of individuals (n=7) would be tested only if the genetic disorder were life-threatening, 

while another 4% would be tested only if there were treatment options available.  Eight percent 

(n=14) would be tested for the genetic disorder only if they had developed symptoms (Figure 7). 

There was no difference in answer distribution based on the participants’ age (p=0.277) or years 

spent in America (p=0.982). 
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FIGURE 5: "Would you want yourself and your spouse tested before 
having children?" 

We would be tested if the genetic disease 
would result in a miscarriage 

We would be tested if the genetic disease 
would result in severe physical and/or 
mental disability 
We would be tested if the genetic disease 
would result in a mild to moderate physical 
and/or mental disability 
We would be tested under all circumstances 

I would not be tested for a genetic disease 
under any circumstances 

6%	  
9%	  

3%	  

67%	  

15%	  

FIGURE 6: "Would you want your pregnancy to be tested for the 
disease?" 

I would test the pregnancy if the genetic 
disease would result in a miscarriage 

I would test the pregnancy if the genetic 
disease would result in severe physical and/
or mental disability 

I would test the pregnancy if the genetic 
disease would result in a mild to moderate 
physical and/or mental disability 

I would test the pregnancy under all 
circumstances 

I would not test the pregnancy for a genetic 
disease under any circumstances 

n=175 
 

n=175 
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Grouped actual genetic knowledge scores were compared to an individual’s willingness 

to undergo genetic testing. No significant differences were found between high and low genetic 

knowledge scores and an individual’s desire for genetic testing (question 17 p= 0.801), for 

carrier screening  (question 18 | p=0.408 and question 19 | p=0.067), or for pregnancy testing 

(question 20 | p=0.383).  

3.8 Stigma 

Stigma associated with genetic carrier status was assessed using survey questions 21 and 

22. Participants were asked to evaluate whether genetic disorder carrier status would harm their 

relationship with their community or hinder their ability to find a marriage partner. Overall, 

60.5% of participants (n=103) did not believe that genetic carrier status would harm their 

relationship with their community. However, regarding carrier status affecting their ability to 

find a marriage partner, 85.9% (n=146) believed that a being an unaffected carrier for a genetic 

disorder would harm their chances of marriage. 

82%	  

4%	  

8%	  
4%	   2%	  

FIGURE 7: "Suppose your doctor tells you that you might be at risk 
for a serious genetic disease. Would you undergo testing?" 

Yes 

Yes, but only if it was life-
threatening 
Yes, but only if I had symptoms 

Yes, but only if there is treatment 
available 
No, I would not be tested 

n=175 
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 For total stigma scores, 23 individuals fell within the range of a “low” perception of 

stigma (score of 0), 81 individuals scored within the “medium” perception of stigma (score of 1), 

and 66 individuals scored with a “high” perception of stigma (score of 2). No overall differences 

were noted between stigma scores and the participants’ age (p=0.917), gender (p=0.562), 

relationship status (p=0.703), years in America (p=0.983) or if they had a family member 

affected with a genetic disorder (p= 0.364) (Appendix G-e).  

 When the participants were asked if they would approve of a family member marrying an 

individual who is known to be a carrier of a genetic disease (question 24), 72.5% (n=121) 

answered “yes,” and 27.5% (n=46) indicated that they would not approve. Approval to marry a 

carrier of genetic disease differed significantly by age (p=0.006); individuals who were 45 years 

of age and older were more likely to indicate disapproval. There was no significant difference in 

participants’ approval rates based on gender (p=1.000), years spent in America (p=0.419), or 

their overall perception of stigma associated with genetic carrier status (p=0.523).  Participants 

who had a relative affected with a genetic disorder were more likely to approve of a family 

member marrying a healthy carrier than were individuals who did not have an affected family 

member (p=0.019) (Table 12).  

Grouped stigma scores were compared to an individual’s willingness to undergo genetic 

testing. No significant differences were found between low, medium and high stigma scores and 

an individual’s desire for genetic testing (question 17 | p= 0.668), for carrier screening  (question 

19 | p=0.874), or for pregnancy testing (question 20 | p=0.754). Additionally, no significant 

differences were noted in individuals’ perceptions of stigma and their actual genetic knowledge 

grouped scores (p=0.899), perceived genetic knowledge grouped scores (p=0.132), or genetic 

screening attitude grouped scores (p=0.739) (Table 13).  
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TABLE 12: "Would you approve of a family member marrying a healthy person known to 

be a carrier of a genetic disease? 
“No” (n =46) “Yes” (n=121) 

Participant demographics 
% n (19) % n (152) 

p-Value 

Age           
  18 to 24 20.9%  14  79.1% 53 
  25 to 34 20.3%  12  79.7% 47 
  35 to 54 46.2%  12  53.8% 14 
  55 and over 53.3%  8  46.7% 7 

0.006 

Gender         
  Female 27.6%  29  72.4% 76 
  Male 27.4%  17  72.6% 45 

1.000 

Stigma score         
  Low (0) 17.4%  4  82.6% 19 
  Medium (1) 28.7%  23  71.3% 57 
  High (2) 29.7%  19  70.3% 45 

0.523 

Years in America         
  Born in USA 25.0%  19  75.0% 57 
  1-10 years 28.6%  2  71.4% 5 
  11-20 years 18.5%  5  81.5% 22 
  21 or more years 35.1%  20  64.9% 37 

0.419 

Family member affected 
with a genetic disorder         

  Yes 11.1% 4 88.9% 32 
  No 32.3% 42 67.7% 88 

0.019 

 

 

 
 

TABLE 13: GROUPED STIGMA SCORES COMPARISON 
Low (score=0) Medium (score=1) High (score=2) Grouped scores 
% n (20) % n (73) % n (62) 

p-Value 

Actual genetic knowledge             
High 13.2% 12 48.4% 44 38.5% 35 

  Low 12.5% 8 45.3% 29 42.2% 27 
0.899 

Perceived genetic 
knowledge             

High 8.5% 7 46.3% 38 45.1% 37 
  Low 18.2% 14 48.1% 37 33.8% 26 

0.132 

Genetic attitudes             
Positive 11.3% 9 48.8% 39 40.0% 32 

  Negative 15.6% 12 45.5% 35 39.0% 30 
0.739 
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IV. DISCUSSION 

The success of a population-specific genetic carrier screening program not only depends 

on the logistical implementation but also relies heavily on the population’s willingness to 

undergo carrier screening, their genetic education, and their attitudes toward genetic testing as a 

whole. Certain hospital-based laboratories have begun to offer carrier screening panels specific 

to the Persian Jewish population; however, this population’s attitudes about genetic testing, their 

genetic knowledge, and their perception of genetic risk have not been adequately assessed.  The 

purpose of this study was to determine the Persian-American Jewish community’s perception of 

the risk of genetic disorders and their attitudes toward testing and to determine whether their 

apparent disinterest in carrier screening is due to lack of education and resources about the 

disorders or to fear of disapproval from the community. The study analyzed the total cohort of 

participants for differences based on age, gender, educational attainment, years spent in America, 

and whether or not they have a family member affected with a genetic disorder. The study was 

conducted by collecting anonymous survey responses from the sample population.  

4.1 Genetic risk perception in the Persian Jewish community 
 
 Under the first hypothesis, the Persian Jewish community would perceive the risk for 

genetic disorders to be lower than the true risk. On average, participants were found to 

underestimate the proportion of children in the United States who have a serious birth defect 

(question 27). According to the Centers for Disease Control and Prevention (CDC), 1 in every 33 

children born in the United States will be affected with a congenital anomaly (L Rynn, 2008). In 

total, an estimated 20% of those birth defects are caused by genetic factors, including single-gene 

disorders, chromosomal anomalies, and multifactorial conditions (i.e., caused by the combined 

influences of genes and environmental factors).  
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When the survey participants were asked about the risk for genetic disorders in all Jewish 

people, regardless of ancestry, the majority answered accurately that risks differ based on ethnic 

background (question 26). This determination may, in fact, be due to the high awareness of the 

genetic disorders that are more common in the Ashkenazi population rather than to familiarity 

with those that are more common in the sample population. When asked to identify the genetic 

disorders that are more common in the Persian Jewish population, the majority were either 

unable to recall a specific disorder or indicated disorders that are more common in the Ashkenazi 

population. When asked more specifically about the genetic risk to the Persian Jewish population 

(questions 9 and 25), the majority of individuals responded incorrectly, indicating a perceived 

risk that is lower than the actual risk. Given the smaller sample size for these additional 

questions, no statistically significant information can be drawn from the answers. It will be 

important in future studies to expand the sample size and the demographic characteristics for 

these questions in order to draw more accurate conclusions regarding the community’s 

perception of the risk of genetic disorders that are more common in the Persian Jewish 

population.  

4.2 Perceived and actual genetic knowledge 

Overall, participants exhibited higher actual genetic knowledge scores (average of 

85.4%) when compared to published reports of European and American populations using the 

same survey instrument on the general public, with average scores of 83.6% and 63.5% 

respectively, (Haga et al., 2013; Jallinoja & Aro, 1999) and on patient populations, with an 

average score of 45.8% (Calsbeek, Morren, Bensing, & Rijken, 2007). Overall, differences in 

mean genetic knowledge scores were not observed when compared with different demographic 

characteristics. The higher knowledge levels in this study may be due to increasing exposure to 
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information about genetic disorders and research in the media, leading to greater familiarity with 

common genetic terms (Bates, 2005). Additionally, there was a large percentage of participants 

with higher educational attainment levels overall. Culturally, the Iranian community greatly 

emphasizes education. According to the 2000 Census data, 50.9% of Iranian Americans have 

attained a bachelor’s degree or higher, compared to the national average of 28.0% ("Census 2000 

ESCAP," 2000). The population characteristics of the survey participants may explain their 

higher genetic knowledge scores.   

When compared to perceived genetic knowledge scores, individuals with higher actual 

genetic knowledge were more likely to indicate higher perceived genetic knowledge. Perceived 

knowledge scores were significantly lower for the social consequences of genetic testing in 

comparison to the medical possibilities of genetic testing. With respect to the rights of third 

parties, such as insurance companies and employers, to inquire about the results of a genetic test, 

the vast majority of participants indicated that they knew very little to nothing. A recent study 

conducted at Ohio State University found that less than half of the survey population was aware 

of the existing federal legislation—the Genetic Information Nondiscrimination Act (GINA) of 

2008—that protects against the use of genetic test information by insurance companies and 

employers (Allain, Friedman, & Senter, 2012). A 2005 study found that many individuals who 

had refused to undergo genetic testing in the past cited fear of discrimination as their main reason 

(Hall et al., 2005). There is a clear lack of knowledge among the American Persian Jewish 

population, as well as in the American population as a whole, regarding the protections available 

to individuals having genetic testing. Healthcare providers should educate themselves and their 

patients and obtain proper informed consent before ordering genetic testing.   
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4.3 Willingness to undergo carrier screening and testing 

Under the second hypothesis of this study, a lack of interest in genetic testing and 

screening within the Persian Jewish population was expected to be correlated with a general lack 

of knowledge regarding genetics and a fear of stigmatization from other community members. 

As a whole, the majority of survey participants were interested and willing to undergo genetic 

testing and carrier screening in the pre-marital, preconception, and prenatal testing settings. This 

may be related to the overall high level of genetic knowledge within this population. Our results 

demonstrated a high demand and interest in population screening among individuals of all ages, 

regardless of the number of years they have spent living in America. While this study illustrates 

willingness to be screened, more research must be conducted to further analyze the barriers 

preventing individuals from accessing carrier screening.   

4.3.1 Genetic knowledge and genetic screening 

No significant differences were found when grouped actual genetic knowledge scores 

were compared to participant willingness to undergo genetic carrier screening or testing.  

Individuals in both the low and high genetic knowledge categories were willing to have genetic 

testing and carrier screening. These results demonstrate that while genetic education is important 

for proper consenting prior to testing, a lower level of genetic understanding does not appear to 

prevent individuals from accessing screening.   

4.3.2 Stigma and genetic screening 

 When assessing participants’ perceptions of stigma associated with genetic carrier status, 

there were no significant differences in answer distribution based on demographics. While 

individuals did not believe that being an unaffected carrier for a genetic disorder would impact 

their relationships with their community, there was a high level of perceived stigma with respect 
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to carrier status and the individual’s ability to find a marriage partner. This fear was later 

illustrated when the participants were asked if they would approve of their family member 

marrying an individual who is a carrier for a genetic disorder. Survey participants who were 45 

years of age and older were more likely to disapprove of such a marriage. These individuals 

represent the general age group of parents who took the survey. While younger individuals may 

be willing to marry an unaffected carrier of a genetic disorder, disapproval by the older 

generation may prevent many of these unions from occurring.  Based on these results, it can be 

inferred that while there is a general interest in being screened, fear of stigmatization may 

prevent individuals from actually undergoing the screening process. This ideology is likely to 

shift in the future as the younger generation, being more open to marrying a carrier of a genetic 

disorder, begins to consider reproduction. 

Individuals who had a relative affected with a genetic disorder were more likely to 

approve of a family member marrying a healthy carrier than were those who did not have an 

affected family member. This may be due to their more frequent interactions with individuals in 

the genetics community and the disabilities community. Reports on siblings of individuals with 

Down syndrome have found that the siblings experienced an increase in tolerance, compassion 

and a deeper understanding of differences among individuals (Graff et al., 2012; Skotko & 

Levine, 2006). A similar understanding may be extrapolated to individuals with family members 

affected with other genetic disorders, thereby leading to a higher acceptance and understanding 

of genetic carriers. Additionally, the rejection of a genetic carrier as a marriage partner may be 

perceived as a dismissal of their own relatives or diminish the value of their affected relative. By 

being more inclusive, these participants present an environment of acceptance for all individuals.  
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4.4 Attitudes toward genetic carrier screening 

 One of the hypotheses in this study was that the attitudes of the younger, American-born 

population would differ from those who immigrated to this country and would be more accepting 

of carrier screening programs. In general, younger individuals have been shown to have higher 

interest in, and positive attitudes toward, genetic testing (Aro et al., 1997; Makeeva, Markova, 

Roses, & Puzyrev, 2010). In assessing attitudes toward genetic carrier screening, we found that 

the attitudes of the younger, American-born cohort does not differ significantly from those of the 

older, immigrant generation. This could be explained by an overall increase is positive attitudes 

toward genetic testing in the general population over time. A cross-sectional study of the Dutch 

population from 2002-2010 demonstrated that an increase in understanding of the potential uses 

of genetic testing paralleled an increase in positive attitudes toward genetic testing (Henneman et 

al., 2013). 

A small positive relationship was found between genetic knowledge and attitudes toward 

genetic testing. Previous studies have found that higher knowledge is associated with positive 

attitudes toward genetic testing (Davison, Barns, & Schibeci, 1997; Rose, Peters, Shea, & 

Armstrong, 2005), while other studies found no such association (Fitzgerald-Butt, Klima, 

Kelleher, Chisolm, & McBride, 2014; Haga et al., 2013). Our findings indicate that there may be 

other factors associated with genetic attitudes that were not measured by the survey tool used in 

this study.  

4.5 Limitations of the Study 

While this study was made available to American Persian Jews of all ages, the study 

sample was greatly skewed due to the survey’s language and mode of distribution. The survey 

was only made available in English and electronically. This limited the number of older 
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individuals that could participate in the survey, either due to a language barrier or to lack of 

access to, or familiarity with, the Internet. Additionally, the majority of participants were 

recruited through social media sites, leading to a higher demographic cohort of younger, more 

highly educated, and American-born individuals.   

The sample demographics of the survey participants may not be an accurate 

representation of the total American Jewish population. 75% of participants were under the age 

of 34 years, and 90% had at least a college education. With the uneven distribution of participant 

demographics, significant data patterns could not be accurately identified.  

After the first 178 participants had already completed their surveys, two questions 

(questions 9 and 25) were added to assess specific genetic risk perception. This led to low 

response rates for these questions and poor result statistics. While the data trends showed a lack 

of genetic risk perception within the cohort, significant data patterns could not be recognized 

based on the small sample size for the questions.  

The high scores regarding interest in genetic screening and genetic knowledge in this 

study may be due to each individual’s willingness to participate in a survey about genetic 

concepts and, therefore, may not accurately represent the general American-Persian Jewish 

population. The order of the questions (e.g., genetic knowledge measurement came last, after 

terms such as the names of specific genetic disorders that are more common in this population, 

had previously been mentioned) and the length of the survey may have affected participant 

responses as well.  

A statistically significant difference for age groups and years spent in America was not 

identified in this study when comparing them to genetic knowledge and willingness to be 

screened. In actuality, a distinction may exist; however, they may be due to differences that the 
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survey tool was not designed to identify. The item used to measure genetic knowledge may not 

have represented an accurate determination of actual genetic knowledge. Also, given the fact that 

the majority of participants were under 34 years of age, the study is underpowered to detect 

differences in the older age group.  

In the study sample, there were few respondents over the age of 35 or with less than a 

college education.  Thus, power to detect differences between subgroups was very limited 

because of the homogeneity of the sample population.  With the age distribution of the current 

sample, power to detect a small to moderate sized difference between age groups in knowledge 

scores of magnitude 0.5 standard deviations is only 43%.  Observed differences were even 

smaller than 0.5 SD, thus power was even less.  The lack of statistical significance may be the 

result of low power. Alternatively, these small differences may reflect an absence of true 

differences between subgroups in this population. 

4.6 Future Studies 

While this study illustrates willingness for carrier screening among the majority of survey 

participants, it did not examine the barriers that are currently preventing individuals from 

accessing such care. For example, future studies should analyze the association between genetic 

testing and the financial burden it may cause. It will be important to understand how much 

individuals are willing to pay for screening programs. Also, an examination of insurance 

companies and coverage of the screening test panels will be necessary. This information will be 

important for the implementation of cost-effective screening programs.  

In order for a population-based screening program to be successful, communication 

among community leaders, religious leaders, genetic counselors and medical geneticists, and the 

laboratories providing the testing is essential. Survey participants indicated interest in receiving 
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genetic education from their local rabbi and willingness to participate in population-based 

screening managed through community outreach programs. Future studies should examine the 

knowledge and attitudes of community and religious leaders toward genetic carrier screening and 

their willingness to serve as bridges between their communities and health professionals.  

Given the association between the perceived stigma of carrier status and individuals’ 

ability to find a marriage partner, a follow-up study may be considered as carrier screening 

becomes more common within this population. As with the Ashkenazi Jewish community, the 

fear of stigmatization may decrease over time as more individuals undergo the carrier screening 

process, in turn leading to more interest in carrier screening prior to marriage.   

4.7 Conclusion 

  This study provided insights into the American Persian Jewish population and the 

associations among genetic knowledge, genetic attitudes, and willingness to undergo carrier 

screening within the population.  The study included 196 individuals of Persian Jewish descent. 

The purpose of the study was to understand the Persian-American Jewish community’s 

perception of the risk of genetic disorders and their attitudes toward testing and to determine 

whether their apparent disinterest in carrier screening is due to lack of education and resources 

about the disorders or to fear of disapproval from the community. Additionally, this study aimed 

to find whether the attitudes of the younger American born population would differ from those 

who immigrated to America with respect to willingness to undergo carrier screening.   

 The majority of survey participants were interested in undergoing genetic testing and 

carrier screening with no significant differences noted based on participants’ age or years spent 

in America. While there was a perception of stigma associated with genetic carrier status, it did 

not seem to affect the number of individuals who would undergo carrier screening. As a whole, 
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the risk for birth defects in the general population was generally underestimated. Additionally, 

knowledge about the specific disorders found within the Persian Jewish population was quite 

low. These results suggest that the American Persian Jewish population is open to genetic 

disease carrier screening programs and that community education programs are needed regarding 

the genetic disorders for which they are at risk and the steps they can take toward a healthier 

future. 
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APPENDIX B: Request for Survey Distribution Blurbs 

Synagogue Request: 
     Hello, 

I hope all is well. My name is Shira Kohan and I am a graduate student at the University of California, 
Irvine, in the Genetic Counseling Masters program. I am currently working on my thesis project, which aims to 
study the Persian Jewish population in America and their risk perception of genetic disorders, as well as their 
attitudes toward genetic testing and screening. 
        Since the early 1970's, with the inception of the first community-based voluntary carrier-screening program for 
the prevention of Tay-Sachs disease, numerous studies have been done with the Ashkenazi Jewish population and 
their attitudes toward carrier screening programs. While there are certain disorders with a higher prevalence in the 
Persian Jewish community, to date there have been no such screening and education programs specific to this 
population. In order for a population screening to be successful, it is imperative to form a better understanding of the 
population-- their knowledge and their risk perception of genetic disorders. The findings of my thesis will not only 
aid in the implementation of world wide screening programs, but will further allow the Jewish community to take 
control of their health and empower them through knowledge and education.  
In order to investigate the Persian Jewish community’s perception of genetic disorders and attitudes toward genetic 
testing I have compiled a completely anonymous survey. I would greatly appreciate it if you would send the attached 
flyer to members of your congregation. The survey will take approximately 15 minutes to complete. We need to 
educate the medical field about the Persian Jewish culture and perceptions. Only then can we work together to get 
the best care possible.  Please feel free to contact me with any questions or comments.  
 
Facebook  public page request: 
Hello, my name is Shira and I am a genetic counseling student at UCI.  
Growing up as a Persian Jew I have always felt a deep connection to my heritage, which has shaped my outlook on 
life, health, and family. As I entered the medical field I knew I wanted to help my community grow.  
With each year, we are presented with new advancements in our healthcare opportunities, but there is a gap between 
medical specialists and the Persian Jewish community. I hope to aid in closing that gap.  
As a genetic counselor, it will be my job to serve as an advocate for my patients and help them navigate the field of 
genetics. However, there is only so much I can do on my own.  We need to educate the medical field about our 
culture and our perceptions. Only then can we work together to get the best care possible.  Please take a few minutes 
to fill out the following anonymous survey. It focuses on Persian Jewish risk perception on genetic disorders and 
attitudes toward screening programs.  With the results from my thesis, we can help shape the medical field to best fit 
our unique culture and heritage. 
 
Website Request:  
Hello, 
     I hope all is well. My name is Shira Kohan and I am a graduate student at the University of California, Irvine, in 
the Genetic Counseling Masters program. I am currently working on my thesis project, which aims to study the 
Persian Jewish population in America and their risk perception of genetic disorders, as well as their attitudes toward 
genetic testing and screening. 
        Since the early 1970's, with the inception of the first community-based voluntary carrier-screening program for 
the prevention of Tay-Sachs disease, numerous studies have been done with the Ashkenazi Jewish population and 
their attitudes toward carrier screening programs. While there are certain disorders with a higher prevalence in the 
Persian Jewish community, to date there have been no such screening and education programs specific to this 
population. In order for a population screening to be successful, it is imperative to form a better understanding of the 
population-- their knowledge and their risk perception of genetic disorders. The findings of my thesis will not only 
aid in the implementation of world wide screening programs, but will further allow the Jewish community to take 
control of their health and empower them through knowledge and education.  
 In order to investigate the Persian Jewish community’s perception of genetic disorders and attitudes toward 
genetic testing I have compiled a completely anonymous survey. I would greatly appreciate it if you would place the 
attached flyer with a link to my survey on your website. The survey will take approximately 15 minutes to complete. 
We need to educate the medical field about the Persian Jewish culture and perceptions. Only then can we work 
together to get the best care possible. Please feel free to contact me with any questions or comments.  
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APPENDIX C: Flyers 
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APPENDIX D: IRB e-mod approval letter 

 

UC IRVINE: OFFICE OF RESEARCH  
INSTITUTIONAL REVIEW BOARD (IRB) 

PAGE 1 OF 2 

UNIVERSITY OF CALIFORNIA 

          February 13, 2015 
 
SHIRA REBECCA KOHAN 
DEPARTMENT OF PEDIATRICS 
 
RE:  HS# 2014-1463    Persian Jewish Risk Perception of Genetic Disorders and Attitudes Toward Genetic Testing and 

Screening 
 
Electronic Modification Request # 16509 
  
The following modification(s) for the human subjects research protocol referenced above has/have been reviewed and 
approved by Human Research Protections Staff, on behalf of the UC Irvine Institutional Review Board (UCI IRB).  Below is a 
summary of the approved changes requested via e-modification request number 16509**: 
 
Add/Remove Research Procedures: 
 
Add:  Surveys/Questionnaires/Interviews/Oral Histories 
Reason: I added two additional questions to my pre-existing IRB approved survey tool. The addition of these two questions will 
aid in my analysis of Persian Jewish risk perception of genetic disorders specific to the community. My previous survey did not 
include an accurate measure for risk perception specific to this community. The first question will be added as Q9  
(9)"Persian Jewish people have a higher chance than other people to have certain specific genetic disorders 
True 
False 
 
The second questions will be added as Q25 
(25) Please select the statement you believe to be most true: 
Persian Jewish people do not have any genetic disorders 
Persian Jewish people have a higher chance than other people to have certain genetic disorders 
Persian Jewish people have a higher chance than other people to have all genetic disorders 
Persian Jewish people have a lower chance than other people to have all genetic disorders 
All people have the same chance to have genetic disorders 
 
Other Changes: 
 
 (1) In the "Non-technical summary" section I changed the wording of the first sentence from "... to date there have been no 
such screening and education programs specific to the Persian Jewish population." to "...as of today, screening and education 
programs specific to the Persian Jewish Sephardic population have been sparse." 
(2) In Section 1: "Purpose" I added the words "little to" in the sentence " As of today, there have been little to no screening and 
education programs..." 
(3) In Section 4: "Research methodology/study procedures" I changed the numbering of my thesis questions. It now reads: 
"Questions 1,4-8,12,14-24,26-28  have  been  adapted  from  the  “Attitudes  toward  Genetic  Testing  in  the  Jewish  Community”  
survey conducted by Dr. Andrew Spencer and Dr. Leslie Raffel at Cedars Sinai Medical Center.  Questions 32-33 are adapted 
from a survey published by the Netherlands Institute for Health Services Research (Morren M, Rijken M, Baanders AN, Bensing 
J. Perceived genetic knowledge, attitudes towards genetic testing, and the relationship between these among patients with a 
chronic disease. Patient Educ Couns. 2007;14(2):197–204). Question 34 is adapted from Jallinoja P. Aro AR. Knowledge about 
genes and heredity among Finns. New Genet Soc. 1999;18:101–110." 
Reason: (1) To make the sentence more specific and accurate. 
(2) To make the sentence more specific and accurate. 
(3) I would like to add 2 additional questions in the middle of my survey tool. In doing so I would be shifting the question 
numbers of my pre-existing questions. The change was made to provided an accurate representation of my question numbers.  
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UC IRVINE: OFFICE OF RESEARCH  

INSTITUTIONAL REVIEW BOARD (IRB) 

PAGE 2 OF 2 

 

**Changes to approved protocols may not be made without prior approval.  All changes proposed in the e-modification request 

may not have been approved.  Review the above summary of approved changes and the approved documents released with 

this letter.  If a requested change does not appear in the summary above or in the revised documents, the change was not 

approved.  Please consult with an IRB Administrator for further information.   

 

Note: If the approved modification(s) includes changes to the informed consent document, the approved stamped consent 

document will be released with this letter.  Please discontinue use of any previous versions of the informed consent document 

and use only the most updated version for enrollment of all new subjects.  Questions concerning registration of this study or 

approval of this modification request may be directed to the UC Irvine Office of Research, 5171 California Avenue, Suite 150, 

Irvine CA 92697-7600; 949-824-6068 or 949-824-2125 (biomedical committee) or 949-824-6662 (social-behavioral committee). 

 

Level of Review: Exempt Review   

  

MELISSA CAMARENA  

IRB Senior Analyst 

 Approval Issued: 2/13/2015 

  UCI (FWA) 00004071, Approved: January 31, 2003 
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APPENDIX E: IRB Confirmation of Exempt Research Registration 

 
 

UC IRVINE: OFFICE OF RESEARCH  
INSTITUTIONAL REVIEW BOARD (IRB) 

PAGE 1 OF 2 

UNIVERSITY OF CALIFORNIA 

CONFIRMATION OF EXEMPT RESEARCH REGISTRATION 
 
          November 04, 2014 
 
SHIRA REBECCA KOHAN 
DEPARTMENT OF PEDIATRICS 
 
RE: HS# 2014-1463 “Persian Jewish Risk Perception of Genetic Disorders and Attitudes Toward Genetic Testing and 

Screening” 
 
The human subjects research project referenced above has been administratively registered with the UC Irvine Institutional 
Review Board (UCI IRB) as Exempt from Federal regulations in accordance with 45 CFR 46.101.  This exemption is limited to 
the described activities in the registered UCI IRB Protocol Narrative and extends to the performance of such activities at the 
sites identified in your UCI IRB Protocol Application.  Informed consent from subjects must be obtained unless otherwise 
indicated below.  UCI IRB conditions for the conduct of this research are included on the attached sheet.   
 
Information provided to prospective subjects to obtain their informed consent should, at a minimum, consists of the following 
information:  the subject is being asked to participate in research, what his/her participation will involve, all foreseeable risks and 
benefits, the extent to which privacy and confidentiality will be protected, that participation in research is voluntary and the 
subject may refuse to participate or withdraw at any time without prejudice. 
 
Questions concerning registration of this study may be directed to the UC Irvine Office of Research, 5171 California Avenue, 
Suite 150, Irvine CA 92697-7600; 949-824-6068 or 949-824-2125 (biomedical committee) or 949-824-6662 (social-behavioral 
committee). 
 
Level of Review:  
Exempt Review, Category 2 
  

MELISS CAMARENA  
IRB Senior Analyst 

 
Registration valid from  11/04/2014 to 11/03/2017 

  UCI (FWA) 00004071, Approved: January 31, 2003 
Determinations as Conditions of Exemption: 
Informed Consent Requirements: 
1. Signed Informed Consent Not Required  

a. Study Information Sheet Required 
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UC IRVINE: OFFICE OF RESEARCH  
INSTITUTIONAL REVIEW BOARD (IRB) 

PAGE 2 OF 2 
UCI IRB CONDITIONS FOR ALL UCI HUMAN RESEARCH PROTOCOLS 

 
 
UCI RESEARCH POLICIES:  
All individuals engaged in human-subjects research are responsible for compliance with all applicable UCI Research Policies 
(http://www.research.uci.edu/compliance/human-research-protections/hrp-policy-library/hrppPolicies.htm). The Lead 
Researcher of the study is ultimately responsible for assuring all study team members adhere to applicable policies for the 
conduct of human-subjects research.  
 
LEAD RESEARCHER RECORDKEEPING RESPONSIBILITIES:  
Lead Researchers are responsible for the retention of protocol–related records. The following web pages should be reviewed for 
more information about the Lead Researcher's recordkeeping responsibilities for the preparation and maintenance of research 
files: http://www.research.uci.edu/compliance/human-research-protections/researchers/lead-researcher-recordkeeping-
responsibilities.html 
and http://www.research.uci.edu/compliance/human-research-protections/researchers/preparation-maintenance-research-audit-
file.html. 
 
PROTOCOL EXPIRATION:   
The UCI IRB expiration date is provided on the exempt registration letter. All exempt protocols are registered for a 
maximum period of 3 years. If the study will continue beyond 3 years, a new Application for IRB review is required. No annual 
continuing renewals are required.  
 
MODIFICATIONS & AMENDMENTS:  
No changes are to be made to the registered protocol or the approved, stamped consent form without the prior review 
and approval of the UCI IRB.  All changes (e.g., a change in procedure, number of subjects, personnel, study locations, new 
recruitment materials, study instruments, etc.) must be prospectively reviewed and confirmed by the IRB before they are 
implemented.  
 
APPROVED VERSIONS OF CONSENT DOCUMENTS, INCLUDING STUDY INFORMATION SHEETS: 
Unless a waiver of informed consent is granted by the IRB, the consent documents (consent form; study information sheet) with 
the UCI IRB approval stamp must be used for consenting all human subjects entered into this study.  Only the current approved 
version of the consent documents may be used to consent subjects.  Approved consent documents are not to be used 
beyond their expiration date.   
 
ADVERSE EVENT & UNANTICIPATED PROBLEMS REPORTING: 
All unanticipated problem involving risk to subjects or others or serious adverse events must be reported to the UCI 
IRB in accordance with Federal regulations and UCI policy.  See http://www.research.uci.edu/compliance/human-research-
protections/researchers/reporting-of-adverse-events-unanticipated-problems-and-violations.html for complete details. 
 
CHANGES IN FINANCIAL INTEREST:  
Any changes in the financial relationship between the study sponsor and any of the investigators on the study and/or any new 
potential conflicts of interest must be reported immediately to the UCI Conflict of Interest Oversight Committee (COIOC).  If 
these changes affect the conduct of the study or result in a change in the required wording of the approved informed consent 
document, then these changes must also be reported to the UCI IRB via a modification request.  
 
CLOSING REPORT:  
An electronic closing report should be filed with the UCI IRB when the research concludes. See 
http://www.research.uci.edu/compliance/human-research-protections/researchers/closing-a-protocol.html for complete details.  
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APPENDIX F: Full list of free-response about genetic disorders for which the participant 

population is at risk 

 
 

FULL LIST OF FREE RESPONSE GENETIC DISORDERS FOR WHICH PARTICIPANT 
POPULATION IS AT RISK 

"Persian jews share the risk of genetic diseases the rest of Iranians have." 

"Not sure" 

"I don't know but it's not Tay Sachs" 

"NOT cri du chat or cystic fibrosis or even down syndrome as much as ashkenazi Jews" 

"I think each ethnicity has a higher risk of certain genetic diseases" 

I"'m not sure what Sephardic Jews are at risk for. But I know that Ashkenazi Jews are at risk for Tay Sachs" 

"I don't know" 

"I'm not aware of the genetic disorders among Mizrahi Jews other than for HIBM" 

"HIBM" 
"I know the Ashkenaz community has a higher risk for Tay-sachs disease then the sefaradi community. 
Unfortunately, I am not that educated in this area to know which genetic diseases my specific group is at risk 
for though. I would love to learn more!" 
"I know there are 4 or 5 diseases that are alright to Iranian Jews, but all Jews share many genetic diseases" 

"tay sachs for ashkenazim" 

"I don't know" 

"I'm not sure" 

"I am mixed Persian/Ashkenazi. I only know of the diseases of Ashkenazi Jews" 

"There are differences. Not sure what the different diseases are though" 

"Muscular distrophy" 

"Many disorders are clustered within an ethnic group such as HIBM" 
"I just know that depending on your jewish group you are at more of a ridk for certain genetic diseases, i 
thought genetic diseases were mostly for european descent jews." 
"Diabetes" 

"Hibm" 

"dont know" 

"I don't know the names, but I know there are differences." 

"Don't know" 

"Example: hibm" 

"Alergies" 

"Hibm" 

"I believe europ" 

"I don't know what diseases my group is at risk for…" 

"Don't know' 
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"NOT SURE" 

"I do not know, but do not think we would have the same genetic diseases" 

"Ashkenazim are at higher risk for certain genetic diseases such as tay sacks or chrons disease" 

"Not sure of specifics" 

"Myopathies, Muscular atrophy resulting in many health issues. Arm foundation is working on the cure." 

"Hibm" 

"HIBM" 

"Inclusion Myopathy in Persian Jews." 
"I've heard Crohn's disease is more frequent among the Ashkenazi. I believe mental disabilities are more 
common among Sephardic. Just makes sense different groups would have some overlap but also unique 
vulnerabilities." 
"Inclusion Myopathy" 

"MS" 

"Different groups are at risk for different genetic disease." 

"I think Ashkenazi people are more at risk for Tay Sachs" 

"M.S.  -  BODY-MENTAL DISFUNCTION,-  ULCERITUS COLLITUS ????" 

"HIBM, G6PD deficiency. I do not believe I am at risk for Tay Sachs like Ashkenazi Jews" 

"askenazi have different diseases" 
"I didn't think we (Persian Jews) were at risk for anything prior to taking this survey! Thanks for scaring the 
shit out of me!" 
"IBM2, Autoimmune Polyendocrine Hormone Deficiency, Pseudocholinesterase Deficiency, and one more" 

"salt-losing disorder, and immunity to anesthesia" 

"HIBM" 

"tay sachs is only common in the Ashkenazi community" 

"I'm not sure." 

"Tay-sacks affects only Ashkanazi, ARMS Persian." 

"HIBM" 

"Not sure but I would assume that the different backgrounds would end up with different genetic diseases" 
"Persian Jews: The four main disorders include Pseudocholinesterase Deficiency, Congenital 
Hypoaldosteronism, Autoimmune Polyendocrine Hormone Deficiency, Hereditary Inclusion Body Myopathy. 
There are other diseases including Wolmans disease and Ushers syndrome, etc" 
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APPENDIX G : Grouped demographic analysis 

 

APPENDIX G-a: DEMOGRAPHICS OF ACTUAL GENETIC KNOWLEDGE GROUPED 
SCORES 

Actual genetic knowledge groups 
Low High Participant demographics 

% n (64) %  n (91) 
p-Value 

Age         
  18 to 24 33.9%  21  66.1% 41 
  25 to 34 41.8%  23  58.2% 32 
  35 to 54 43.5%  10  56.5% 13 
  55 and over 66.7%  10  33.3% 5 

0.142 

Gender         
  Female 36.5%  35  63.5% 61 
  Male 49.2%  29  50.8% 30 

0.133 

Level of education         
  High school graduate or equivalent 53.3%  8  46.7%  7  
  College graduate or equivalent 42.9%  27  57.1%  36  

  
Graduate/professional degree or 
equivalent 37.7%  29  62.3%  48  

0.519 

Years in America         
  Born in USA 42.3%  30  57.7%  41  
  1-10 years 57.1%  4  42.9%  3  
  11-20 years 36.0%  9  64.0%  16  
  21 or more years 40.4%  21  59.6% 31 

0.787 

Family member affected with a genetic 
disorder     

    
  Yes 40.6%  13  59.4%  19  
  No 41.5%  51  58.5% 72 

1.000 
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APPENDIX G-b: DEMOGRAPHICS OF PERCEIVED GENETIC KNOWLEDGE GROUPED 
SCORES 

Perceived genetic knowledge groups 
Low High Participant demographics 

% n (77) % n (82) 
p-Value 

Age           
  18 to 24 46.0%  29  54.0% 34 
  25 to 34 51.7%  30  48.3% 28 
  35 to 54 43.5%  10  56.5% 13 
  55 and over 53.3%  8  46.7% 7 

0.866 

Gender         
  Female 49.0%  48  51.0% 50 
  Male 47.5%  29  52.5% 32 

0.872 

Level of education         
  High school graduate or equivalent 56.3%  9  43.8% 7 
  College graduate or equivalent 53.1%  34  46.9% 30 

  
Graduate/professional degree or 
equivalent 43.0%  34  57.0% 45 

0.388 

Years in America         
  Born in USA 52.1%  38  47.9% 35 
  1-10 years 42.9%  3  57.1% 4 
  11-20 years 50.0%  13  50.0% 13 
  21 or more years 43.4%  23  56.6% 30 

0.810 

Family member affected with a genetic 
disorder         
  Yes 41.2% 14 58.8% 20 
  No 50.4% 63 49.6% 62 

0.439 
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APPENDIX G-c: DEMOGRAPHICS OF GENETIC SCREENING AND TESTING ATTITUDE 
GROUPED SCORES 

Genetic carrier screening and testing attitude groups 
Negative Positive  Participant demographics 

% n(77) % n (80) 
p-Value 

Age         
  18 to 24 56.5%  35  43.5% 27 
  25 to 34 40.4%  23  59.6% 34 
  35 to 54 52.2%  12  47.8% 11 
  55 and over 46.7%  7  53.3% 8 

0.362 

Gender         
  Female 47.4%  46  52.6% 51 
  Male 51.7%  31  48.3% 29 

0.626 

Level of education         
  High school graduate or equivalent 66.7%  10  33.3% 5 
  College graduate or equivalent 54.7%  35  45.3% 29 

  
Graduate/professional degree or 
equivalent 

41.0%  32  
59.0% 46 

0.095 

Years in America         
  Born in USA 43.7%  31  56.3% 40 
  1-10 years 42.9%  3  57.1% 4 
  11-20 years 57.7%  15  42.3% 11 
  21 or more years 52.8%  28  47.2% 25 

0.567 

Family member affected with a genetic 
disorder     

    
  Yes 36.4%  12  63.6% 21 
  No 52.4%  65  47.6% 59 

0.119 
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APPENDIX G-d: DEMOGRAPHICS OF PARTICIPANT WILLINGNESS FOR GENETIC 
CARRIER SCREENING PRIOR TO MARRIAGE 

No carrier screening  Yes carrier screening  
Participant demographics 

% n (19) % n (152) 
p-Value 

Age           
  18 to 24 14.7%  10  85.3% 58 
  25 to 34 7.8%  5  92.2% 59 
  35 to 54 16.7%  4  83.3% 20 
  55 and over 0.0%  -    100.0% 16 

0.234 

Gender         
  Female 12.8%  14  87.2% 95 
  Male 8.1%  5  91.9% 57 

0.450 

Relationship status         
  Married 14.3%  10  85.7% 60 
  Divorced/Separated 0.0%  -    100.0% 2 
  Single, never married 9.1%  9  90.9% 90 

0.470 

Years in America         
  Born in USA 11.0%  9  89.0% 73 
  1-10 years 0.0%  -    100.0% 6 
  11-20 years 14.8%  4  85.2% 23 
  21 or more years 10.7%  6  89.3% 50 

0.926 

Family member affected 
with a genetic disorder         

  Yes 11.1% 4 88.9% 32 
  No 11.6% 15 88.4% 114 

1.000 
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APPENDIX G-e: PERCEPTION OF STIGMA IN ASSOCIATION WITH GENETIC CARRIER 

STATUS 
Low (score=0) Medium (score=1) High  (score=2) Participant 

demographics % n (23) % n (81) % n (66) 
p-Value 

Age               
  18 to 24 13.2%  9  47.1% 32 39.7% 27 
  25 to 34 13.1%  8  50.8% 31 36.1% 22 
  35 to 54 15.4%  4  50.0% 13 34.6% 9 
  55 and over 13.3%  2  33.3% 5 53.3% 8 

0.917 

Gender             
  Female 11.2%  12  48.6% 52 40.2% 43 
  Male 17.5%  11  46.0% 29 36.5% 23 

0.562 

Relationship status             
  Married 15.7%  11  51.4% 36 32.9% 23 
  Divorced/Separated 0.0%  -    50.0% 1 50.0% 1 

  
Single, never 
married 12.2%  12  44.9% 44 42.9% 42 

0.703 

Years in America             
  Born in USA 11.4%  9  50.6% 40 38.0% 30 
  1-10 years 14.3%  1  42.9% 3 42.9% 3 
  11-20 years 14.8%  4  44.4% 12 40.7% 11 
  21 or more years 15.8%  9  45.6% 26 38.6% 22 

0.983 

Family member affected 
with a genetic disorder             
  Yes 8.1% 3 43.2% 16 48.6% 18 
  No 14.4% 19 49.2% 65 36.4% 48 

0.364 

 




