
ABSTRACT 

HEALD, LORI.  The Diffusion of New Genetic Technologies and Its Implications. 
(Under the direction of Thomas Hoban.) 
 
The human gene enjoys considerable stature in American society, both in terms 

of potential health benefits and in terms of solving social problems.  While 

respect for genetic research is obvious, Americans are still leery of some of the 

more controversial techniques.  The purpose of this research is to assess the 

support for and diffusion of three genetic technologies: genetic testing, gene 

therapy and cloning.  Utilizing diffusion theory, I test the impact of personal 

characteristics (gender, race, education levels, political philosophy and 

information resources) on support for the technologies.  However, we do not form 

opinions or decide to support technologies devoid of the social world, so I add to 

the literature by including four social influences as well: knowledge and 

awareness levels, access to medical data, industry regulation and the social 

importance people place on genetics.   

Personal characteristics are important for different technologies, which 

supports past research.  For instance, men are two to three times more likely 

than women to support cloning cells and cloning pets and people.  Non-whites 

are more likely than whites to support gene therapy to enhance intelligence, 

attractiveness and athleticism, but less likely to support technologies that are 

health-oriented.  People who use the Internet as an information source are more 

likely to support the technologies than those who do not use the Internet. 

Most of the social influences (knowledge and awareness levels, access to 

medical records, regulation of the industry and importance of genetic research) 



strongly impact support for the technologies.  People who would prefer restricted 

access to their medical records are less likely to support the technologies than 

those who would allow more access.  The more importance or value people 

place on genetic research for health, family planning, food purchases, and in 

business and governmental policy-making, the more likely they are to support the 

technologies. 

Genetic testing has diffused to the general public, but gene therapy and 

cloning are in the early stages and some of the more novel aspects may never 

diffuse.   
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CHAPTER I 

INTRODUCTION 

 

The human gene has considerable stature in American society, not only in 

our biological and physical lives, but in our social lives as well.  To the public, the 

gene is often publicized and marketed as the primary contributor to social behaviors.  

As Nelkin and Lindee (1995:16) observe, “the gene is a symbol, a metaphor, a 

convenient way to define personhood, identity, and relationships in socially 

meaningful ways…a way to talk about guilt and responsibility, power and 

privilege...used to judge the morality or rightness of social systems.”  The gene, 

elevated beyond its potential, has become an icon and a tool for new inequalities. 

There is great potential for genetic technologies to cure or even eliminate 

some diseases and defects, but there is also great potential for these technologies 

to produce newer forms of inequalities based on one’s genes.  Genetic 

discrimination is not a new phenomenon.  During the 1800s and into the 20th 

century, American society was entrenched in eugenic ideology that lasted, at least 

overtly, until the end of World War II.  At the core of this belief was the conviction 

that one’s genes were the cause of not only individual problems, but social problems 

as well (Duster 1990; Kevles 1985).   

Today, we look at genetics differently, but the potential to revert back to 

genetic “destiny” stays with us.  Researchers have been looking for the genes 

responsible for intelligence, obesity, thrill-seeking, aggression and a host of others 

(none have been found to exclusively determine any trait or behavior).  These social 
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behaviors are consistently being transformed into medical problems that can be 

solved scientifically at the genetic level.   

This deterministic perspective is due in large part to the optimistic and 

favorable publicity new discoveries are given and the exclusion of any detrimental 

information that may emerge later (Nisbet and Lewenstein 2002; Priest and van 

Eyck 2003).  For example, many scientists have expounded on the idea that 

sequencing the human genome will lead to treatments and the eventual elimination 

of disease.  However, these statements are misleading.  The scientific community 

has known the molecular composition of many diseases for years (e.g., sickle-cell 

anemia), but cannot predict the severity of the diseases or cure them (Hubbard and 

Wald 1999).  The public, however, relies on this misleading information, which then 

influences their opinions and their decisions to adopt these technologies. 

This kind of publicity also simplifies biological operations and concretizes the 

notion that genes are responsible for social behaviors.  Attitudes rest on this 

progressively deterministic view of human genetics and its linked causation of 

human natures and behaviors.  For instance, researchers have concluded that the 

same “genes” responsible for hostile personality traits also predict addictive 

behavior.  Likewise, studies have appeared pointing to genes as the cause of 

criminal behavior, promiscuity, shyness, poverty, and a host of other social problems 

(Duster 1990; Lim et al. 2004; Nelkin and Lindee 1995).   

Just as important is how the public views genetic research and what it will 

find.  For example, a recent news item detailed legislation currently pending in 

Congress that would outlaw abortions for women who believed their fetus was 
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homosexual, based on the belief that future genetic research “will” find the “gay” 

gene (World Net Daily 2005).  As author of the bill, Representative Duprey of Maine 

states, “They could map the homosexual gene tomorrow.”   

As more and more social behaviors become medicalized and the focus 

narrows to the disease or defect, the role of social and environmental contributions 

is minimized.  If we can just eliminate the “gene” for so-called addictive behavior like 

alcoholism, we won’t have to address other problems, such as the advertisement of 

alcohol, peer pressure, or the harm alcohol does to entire families.  The 

medicalization of behaviors also leads the public to believe that there is a “normal” 

genome, and any variation from it is deemed deviant and in need of “fixing” (Wolf 

1995). This is evidenced by the diffusion of social Darwinism in the nineteenth 

century (Strang and Meyer 1993) and ongoing studies focusing on how race is 

linked to anything from intelligence (Herrnstein and Murray 1994) to crime (Ossorio 

and Duster 2005).  

Sociologists focus on many types of inequality.  However, except for a few 

(e.g., Duster 1990; Habermas 2003; Nelkin and Lindee 1995; Rothman 2001; Singer 

1993; Singer et al. 2004), American sociology has not investigated public attitudes 

concerning genetics to any great extent.  Rural sociologists have taken an interest in 

food biotechnology and the recent controversy over genetically modified (GM) foods, 

but not specifically in human biotechnology (e.g., Blaine, Kamaldeen and Powell 

2002; Hoban 1996; Hoban, Woodrum and Czaja 1992).  The European community 

of sociologists has provided more research relating to general public opinion (e.g., 

Cook-Deegan 1994; Frewer, Howard and Shepherd 1997; Pardo 2002).   

 3



Despite the fact that genetic research is used to solve social problems, little 

research includes social influences.  Most research has focused on the personal 

characteristics of those who support genetic technologies, such as gender, race, and 

education levels.  While these studies give us a good picture of the “types” of people 

who support or may adopt genetic technologies, studies that focus exclusively on 

demographics exclude the social world we live in.  External social influences, such 

as media presentation of genetics and the social, political and economic climate also 

impact decision-making concerning support and/or adoption of technologies.   

Adoption of a technology can be significantly different for two people with the 

same personal characteristics (e.g., same gender, race, and educational levels), but 

who might live in different areas with different norms.  In the United States, we like to 

think we form our opinions and views based on private phenomena, but they are 

influenced and constrained by social circumstances we have no control over 

(Newman 2006).  For example, career choices are influenced not only by personal 

educational levels but by the needs of the economy.  Even things we think of as 

purely personal choices, such as who to marry or whether or not to have a child are 

influenced by social contexts and state and federal laws and regulations (Newman 

2006).   

Diffusion of innovations theory, which tracks the transmission or 

dissemination of new technology and ideas, has been used in past research that has 

concentrated on the public acceptance and adoption of only a few genetic practices, 

such as genetic testing to predict diseases like cancer (Armstrong, et al. 2003; 

Holtzman 1992).  These studies have focused on how demographics and the 
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individual understanding of science affect attitudes towards genetic practices, their 

adoption and subsequent diffusion.  While this type of research is important, much 

more can be done.   

My research adds to the current literature by assessing the current stage of 

diffusion and understanding of three different genetic technologies - genetic testing, 

gene therapy, and cloning.  These technologies are currently either in use at this 

time or are the topics of public discussion.  While I include personal characteristics, I 

also include external influences that mediate and may impact the decision-making 

and adoption processes.  I include individuals’ awareness of genetic technologies 

and their knowledge concerning them.  The media and their presentation of genetics 

news can affect support and adoption, and thus the diffusion of a technology, in 

several ways.  For example, people cannot support or adopt technologies they are 

unaware of.  Media plays a role in whether these technologies are presented to the 

public at all and in what manner they are presented; a positive slant may increase 

support, while a negative slant can decrease support.  In many cases, becoming 

aware of a product or technology on an individual basis leads to learning more about 

it before a decision is made concerning support or adoption (National Science Board 

2002; Virginia Commonwealth University 2002).   

I also include the social issues of privacy and regulation, both of which are 

beyond the control of individuals, but are a concern for most people.  Privacy issues 

can profoundly affect the diffusion of a technology and this is particularly true for 

genetic practices.  Results of genetic tests influence not only an individual’s personal 

health, but the health of family members too.  Genetic test results can also impact 
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health insurance coverage and employment opportunities.  Privacy issues 

surrounding genetic data are a determinant for people who worry the information 

may be used against them and affects their support for genetic technologies (e.g., 

Genetics and Public Policy Center 2002).   

In addition, how an industry is regulated and how heavily it is regulated can 

impact a technology’s rate of adoption.  For instance, to date there is little 

governmental regulation concerning at-home genetic test kits.  These kits are 

requested by individuals, sent to their homes, administered by the individual and 

then sent back to the originating laboratory or clinic for analysis.  The validity of 

home tests is established by the issuing laboratory which is not required to 

demonstrate validity to any other agency (such as the FDA) or verify whether 

laboratory personnel are able to reliably assess the test data (Genetics and Public 

Policy Center 2006).  This industry is unregulated at this time. 

I also include the social importance people place on genetics and genetic 

research; that is, how important people think genetics are for dimensions of life like 

personal health and family planning, but also for business matters and government 

policy-making.  The importance people place on genetics is not solely personal; it is 

influenced by outside forces, such as the media, the government and other people. 

Both personal characteristics and social influences must be included to 

critically analyze public opinion of new genetic technologies.  While personal 

characteristics are important, social influences can be just as important and 

influence the impact of personal demographics.  I include both in this research. 

There have been a number of issues that provide an important context for the 
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current research.  To help orient the reader, a description of the technologies used in 

this study, along with public concerns about them is illustrated below.   

 

Genetic Tools and Techniques 

Today’s “genetic arsenal” (Kevles 1992: 68) includes new technologies that 

are beneficial, but also raise concerns about ethics and risks.  Genetic testing can 

predict predisposition to certain diseases, including late-onset disorders.  Genetic 

tests have been used for years to predict sex and whether or not parents will have a 

genetically healthy child.  Gene therapy is being used to replace or eradicate certain 

genes deemed defective.  There is also the potential for gene therapy to be used to 

enhance physical attributes or capabilities beyond what a person is born with.  

Cloning is now the preferred practice to isolate stem cells and is used to replicate lab 

animals for disease research.  In the near future, cloning may be used to replicate 

body parts or entire persons.  

 

Genetic Testing.  Genetic testing may help show whether one has a genetic 

disease or a predisposition to a disease.  Of the more than 4,000 hereditary 

diseases known, approximately 900 conditions currently have tests available to 

detect them, and more are on the way (Genetics and Public Policy 2002; Hubbard 

and Wald 1999; Singer et al. 1999).  The tests are usually carried out with a blood or 

skin sample and usually take place when a person is at risk for or is a carrier of a 

genetic disease.   

Genetic disease can form from a single gene.  For example, Huntingdon’s 
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disease is a single gene mutation that profoundly affects the nervous system and 

cognitive ability.  The disease is a late-onset disease, meaning that it usually 

manifests in middle age.  The chance of acquiring the disease is as much as 75% 

when one parent has the gene.  There is presently no cure for the disease (van 

Hees and Anand 2003).   

Besides single gene mutations, some genetic tests can detect polygenic 

disorders which arise from the interplay of multiple genes.  These tests cannot 

predict whether one will get the disease, only that one may be more likely than 

others to acquire it.  They cannot predict severity, which can range from very mild 

symptoms to extremely severe symptoms (Human Genome Project Information 

2001).   

Genetic testing can help ease individuals’ minds about whether or not they or 

their children will acquire a particular disease.  Genetic test results that are positive 

may make it easier for patients to plan their futures.  Genetic testing may also lead 

to more anxiety and depression when parents worry that they may not be able to 

have children because they will pass on the mutation, or when they believe that the 

information will be misused by third parties, such as employers or insurance carriers 

(Holtzman 1992; Rabino 2003; van Hees and Anand 2003).    

Although the public employs genetic testing as a matter of routine and even 

by law (e.g., genetic screening at birth), there are problems associated with it.  

These problems include the targets of testing (usually on an individual basis) and 

screening (usually more widespread and sometimes mandated); access to the 

technologies; presentation of test results; and the marketing of tests.  One of the 
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consequences of targeting particular groups of people to undergo genetic testing is 

the stigmatization and discrimination against those individuals afflicted with a genetic 

disease, as well as those who are identified as carriers.  Carriers acquire the gene 

from only one parent and may pass it on but will not acquire the disease themselves 

(Duster 1990).   

There is precedent in the screening of African-Americans for sickle-cell 

anemia.  Sickle-cell anemia is a genetically inherited disease which damages the 

oxygen-carrying capacity of red blood cells and causes them to curl like a sickle.  

However, sickle cell anemia gives people an added chance to survive a malarial 

virus, because the sickled cells are an inhospitable environment for the virus.  

Symptoms range from mild to severe and can be quite painful.  The presence of the 

gene can predict that one will get the disease if the gene is inherited from both 

parents, but it cannot predict how severe the symptoms will be.  About one in twelve 

African-Americans is a carrier, but sickle cell is not a “black” disease; it follows a 

migratory pattern.  For example, there is no sickle cell disease in some parts of 

Africa.  However, some white Mediterranean populations carry the gene, as does a 

small white Greek population that carries the gene at twice the rate found among 

African-Americans (Duster 1990).   

Though sickle-cell affects varieties of people (particularly those with ancestors 

who lived in zones with the malarial virus, including white people), the US sickle-cell 

program targeted only blacks.  In the 1970s, several states made sickle-cell testing 

mandatory for black children entering school.   Sickle-cell testing caused confusion 

among the general public about the difference between having sickle-cell disease 
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and being a carrier (Duster 1990).  Despite the confusion, Linus Pauling, who 

discovered the gene, proposed an extreme action: that there be compulsory genetic 

testing for everyone, and that those with the “defective” gene, including sickle-cell 

gene carriers, be tattooed to prevent them from marrying one another (Duster 1990: 

46). 

Genetic testing can have discriminatory consequences in terms of access.  

The poor and minority public are disadvantaged because they are less likely to have 

access to genetic technology than the more economically-advantaged white public.  

Since middle class whites are more experienced than minorities in questioning their 

doctors and seeking more information; they are more likely to have knowledge of 

and utilize genetic testing (Duster 1990). 

Misuse of test results is a concern for many (Anderlik and Rothstein 2001; 

Matthews et al. 2002; Taylor and Leitman 2002).  American culture values privacy 

and individuality, especially when it comes to genetic information and its 

dissemination.  Most people would allow their personal physicians and other doctors 

treating them access to their medical data with their permission; however, they are 

strongly opposed to non-medical entities acquiring these data (Gallup Organization 

2000).  Concerns lie in the potential for employment and insurance discrimination.  

People worry that if they acknowledge a genetic disease either they or their relatives 

have, they will face discrimination.  These fears are borne out.  The Council for 

Responsible Genetics (2001) reports that hundreds of cases of discrimination have 

occurred and are likely to increase as new tests become available.   

In 2001, the Equal Employment Opportunity Commission (EEOC 2001) 
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settled its first genetic discrimination lawsuit under the Americans with Disabilities 

Act (ADA).  Burlington Northern Santa Fe Railway had carried out a program for the 

detection of a genetic marker for carpal tunnel syndrome without employee consent 

and had threatened to fire employees who did not submit to the blood test.  The 

EEOC settlement included fines on the railroad, prohibition of analysis of existing 

blood tests, and an injunction against threatening workers with termination for 

refusing the tests (EEOC Release 2001). 

There have also been incidences of prospective employees being denied 

employment because they admit on job applications that they carry a gene for some 

disease, although the disease may never manifest (Hubbard and Wald 1999).  In 

addition, potential employees may never know why they weren’t hired because 

detrimental information from genetic tests may never be communicated to them.  

While workers have the legal right to refuse such predictive testing under Title I of 

the ADA, they may feel compelled to give up this right, especially when looking for 

work in a competitive or tight job market. 

Other issues involve whether a doctor or patient has an obligation to inform 

relatives about a genetic disease discovered during testing.  There are arguments 

for both sides.  On one hand, patients may feel obligated to let their family members 

know of a potentially debilitating disease so they can plan accordingly.  On the other 

hand, a patient undergoing testing may not want relatives to know of either the 

testing or its outcome, although what might be a treatable disease may cause 

medical and social problems if not dealt with in a timely manner.  Moreover, 

knowledge of a familial risk of disease may obligate some people to reveal it to those 
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who might use the information to discriminate against them.   

Some doctors fear that an obligation to reveal test results may violate 

doctor/patient confidentiality, especially if the patient chooses to keep results private.  

Offit et al. (2004) argue that trying to contact relatives would subordinate the 

doctor/patient relationship to public health obligations.  They also argue that saddling 

doctors with the responsibility of notifying relatives would be impractical and burden 

the physician with additional counseling and educational responsibilities.  The 

American Medical Association (AMA) has weighed in, advising physicians to allow 

patients the right to decide whether their relatives should be told about results, and 

encouraging doctors to be part of the discussion if patients so desire (AMA 2003).  

Insurance industry use of genetic information is feared because of its 

potential for discrimination.  In fact, insurance companies discriminate on a routine 

basis.  They make a profit only if most of their members stay healthy.  Insurance 

companies have always used various predictive measures to classify their members’ 

future health, such as age, sex, profession, and personal habits.  If a person is 

identified as having a higher susceptibility to some medical condition than other 

members, premiums can be increased or coverage can be dropped.  These are 

exclusionary practices that depend on questionable testing results and hurt people 

who may never develop the disease in question.  Since we all carry half a dozen or 

more genetic mutations, which may or may not develop into diseases, we are all 

potential victims of discrimination in terms of health insurance and in other areas of 

life, as well. 

Holtzman (1992: 2808) considers the diffusion of genetic tests.  He posits that 
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genetic testing that “reduce[s] the burden of disease on the state’s citizens should be 

encouraged, if not supported, by the state,” particularly if it can reduce state 

expenditures on healthcare.  Insurance companies, biotechnology firms that market 

tests and the mass media also have a stake in the diffusion of genetic tests.  

Insurers can deny or substantially reduce benefits for those with a genetic marker, 

and some have done this in the past (Billings et al. 1992).  Test marketers want to 

see wide public diffusion of genetic tests because of their potential profitability, and 

can act as opinion leaders or change agents for the public.  However, as Holtzman 

(1992) argues, their influence is limited by individuals’ beliefs and attitudes towards 

testing as well as their needs (which can be created).  Finally, mass media is an 

influence on public opinion and acceptance, but that influence is controlled by how 

information is presented and individual values. 

 

 Gene Therapy.  The Human Genome Project describes gene therapy as “a 

technique for correcting defective genes responsible for disease development” (HGP 

Information 2003).  Gene therapy can be carried out in several ways.  The most 

common procedure is the insertion of a gene to replace a nonfunctional or mutated 

gene.  The gene is inserted through a vector; usually a genetically modified virus.  

The virus is sent to the target cell where it delivers the gene.  The proteins from the 

therapeutic gene then restore the target gene to normal. 

 Experimental therapy trials began in 1990 but suffered a major setback when 

a patient died four days into a trial.  In other trials, patients have developed 

leukemia-like conditions as a result of therapy for X-linked diseases (HGP 
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Information 2003).  Despite these setbacks, there have been a few achievements.  

For example, scientists have found new vectors (e.g., liposomes) for transferring 

therapeutic genes into the brain.  This technique has beneficial implications for those 

suffering from Parkinson’s disease and other neurological diseases.  Scientists have 

also successfully cured sickle-cell anemia in mice (University of Rochester Sickle 

Cell Program 2005), but to date, this technique has not been tested in humans. 

 Gene therapy takes two forms: somatic cell therapy and germline therapy.  

Somatic cell therapy is done on adult cells that have already differentiated (or 

changed) into particular cells, such as liver cells, skin cells, or muscle cells.  Somatic 

cell gene therapy affects only the patient.  In contrast, germline therapy is performed 

on egg or sperm cells and affects not only the potential fetus but every succeeding 

generation. 

 Surveys show that the public draws a line between genetic therapy aimed at 

curing disease and non-medical genetic therapy.  A clear majority supports medical 

usage of gene therapy to cure disease, to reduce risks of acquiring late-onset 

diseases, and to prevent children from inheriting a fatal disease or non-fatal birth 

defects (Singer et al. 1998).  However, public support for non-medical purposes is 

much lower.  Non-medical purposes (what is referred to as genetic selection or 

manipulation) include increasing intelligence, modifying appearance (e.g., the color 

of one’s eyes) or musculature (e.g., a more athletic build), and choosing the sex of 

one’s child.   

As Nelkin and Lindee (1995) describe it, the American child has become a 

commodity.  American culture has come to accept genetic descriptions of consumer 
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products and inanimate objects; a product is successful because it has “good 

genes.”  The authors posit that children can also become commodities, evidenced 

by our fascination with genius and success and our belief that they are inheritable.  

“The good or bad gene [is used] to explain individual differences… empower[s] 

prevailing beliefs, justifying existing social categories and expectations as based on 

natural forces.  The great, the famous, the rich and successful, are what they are 

because of their genes.  So too, the deviant and dysfunctional are genetically fated” 

(Nelkin and Lindee 1995: 100).  The authors are concerned that “the idea of genetic 

predisposition encourages a passive attitude about social justice, apathy about 

continuing social problems, and a reason to preserve the status quo” (ibid.: 101).   

The economic market will be influential in determining to what extent we 

accept and adopt genetic modification (Frankel 2003).  This is important because 

scientific foci of research have shifted from isolating and curing genetic diseases to 

concentrating on (social) problems that affect more of the population, such as 

developing cures for baldness or “treating” erectile dysfunction.  Whether or not the 

disease is seen as genetic or hazardous to health is secondary to profit margins.     

Frankel (2003) is fearful that the methods we use to correct genetic 

deficiencies can also be used to enhance abilities above what is considered normal.  

He cites the practice of using human growth hormones not only for medical 

concerns, but for athletes and otherwise healthy individuals who just want to improve 

performance or athleticism.  “Gene-doping,” or using genes to enhance athleticism, 

is a growing problem today.  Some scientists predict that in the next ten years, gene-

doping will be routinized in the sports world, which has led the World Anti-Doping 
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Agency to look for tests to detect it (Pincock 2006).  Gene therapy has the real 

potential to enhance health, intelligence, and body and facial design (e.g., 

athleticism and attractiveness).  The diffusion of this potential enhancement 

technology may depend on several factors: advancement of the technology, social 

norms, and whether parents see genetic enhancement as a logical extension of 

what they already do to improve the lives of their children.  

  

Cloning.  In 1996, on their 278th attempt, scientists produced the first cloned 

animal (a sheep named Dolly).  A clone, or genetically identical twin, is 

accomplished by somatic cell nuclear transfer.  The nucleus of one egg is removed 

and the nucleus from another cell is inserted.  What is so astounding about this 

technique is that the inserted cell material has already differentiated into particular 

cells, called somatic cells.  It was once thought that these cells could not reverse 

themselves and become another type of cell.  However, Dolly was created from a 

mammary cell that was reprogrammed to behave like a stem cell which has the 

potential to become any type of cell (Wilmut et al. 1997). 

Through these and other experiments, researchers have found that a clone 

does not inherit exact copies of the donor’s DNA.  Mitochondrial DNA and the 

uterine environment can result in genetic differences.  Another problem arises with 

the age of the donor.  Dolly produced six healthy lambs, but lived to only half the life 

expectancy for sheep.  A post-mortem concluded that she had arthritis and suffered 

from a lung disease usually seen only in older sheep.  One of the biggest problems 

with cloning concerns the reprogrammed or cloned stem cells, and revolves around 
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their instability.  Many animal clones have been produced that appear healthy but 

are not.  

 Regardless of the issues surrounding it, animal cloning continues because it 

has the potential to produce a better understanding of aging and of diseases like 

cancer and AIDS.  This is particularly true when uncertainty can be reduced. Cloned 

experimental animals so closely resemble one another doubt is eliminated about 

differences in animals and results are validated.  Cloning is used to extend parental 

lineage in some animals; for example, prize bulls and horses.  Cloned animals can 

also be produced to provide more nutritious milk or beneficial human proteins such 

as blood-clotting factors or insulin.    

 Human cloning has received much more attention in the past few years, but 

attempts at creating human clones have either failed or resulted in their destruction.  

In 2004, South Korean scientists announced the creation of the first cloned human 

being (Hwang et al. 2004).  The scientists said they created the clone in the hope 

that scientific knowledge gleaned from it would have valuable benefits for a multitude 

of diseases (Grady 2004; Hwang et al. 2004).  However, in 2005, this research was 

found to be flawed and Hwang asked Science to withdraw the initial paper.  Hwang 

argued that although there were errors in the research, the results were valid.  In 

October 2004, researchers at Harvard asked for permission from the university 

ethics board to clone human embryos for disease research (Cook 2004).  However, 

since there is a federal ban on cloning, funding for the project comes from private 

donors, but Harvard scientists have begun experiments (CBS News 2006). 

 There are two types of cloning, although the public has trouble understanding 
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the difference.  Therapeutic cloning involves the reproduction of nearly identical 

human or animal stem cells.  The human cells are usually derived from unused or 

discarded embryos donated by fertility clinics.  Cells can also come from deliberately 

created embryos.  In either case, the embryos are destroyed in the process of 

extracting the stem cells.  This has caused quite a bit of controversy, particularly for 

those with a pro-life viewpoint.  Therapeutic cloning research on adult differentiated 

cells is continuing as is research into umbilical cord stem cells, but the extraction of 

fetal stem cells is the technically preferred method today.   

Therapeutic cloning can be used to create specific cells that are not prone to 

rejection, as the cells will have come from the patient who needs them, eliminating 

the need for rejection medications.  For example, the nucleus from the cell of a child 

with leukemia can be inserted into an egg and stimulated to grow.  The resultant 

cells (called a blastocyst), minus the infirmity, can then be used to treat the child’s 

disease without the worry of rejection.  Cloned stem cells have already been used to 

successfully repair spinal column injuries in mice (Green 2001).   

Reproductive cloning involves the replication of an individual or animal using 

either stem cells or somatic cells (differentiated cells).  This procedure could be used 

not only to supply needed cells to decrease rejection, but may also be used to give 

infertile couples or gay couples a child.  In extreme cases, cloning may be used to 

replace a beloved pet or child who has died.   

It is evident that cloning techniques cause confusion.  Most Americans 

support therapeutic cloning using discarded embryos, but oppose using laboratory-

cloned embryos (Reilly 2004).  Most Americans also oppose cloning if a distinction is 
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not made between therapeutic and reproductive cloning, because they think first of 

reproductive cloning and right to life issues (Reilly 2004).  This may be because of 

some of the sensational publicity concerning the uses of cloning.  There are many 

websites offering cloning techniques to replace a lost pet, and a quasi-religious 

group received much publicity when it announced the births of human clones by 

surrogate mothers.  Perhaps the biggest reason Americans oppose reproductive 

cloning is because the embryos used to glean the cells are destroyed.  For these 

people, the destruction of potential life far outweighs any benefits cloning or its 

derivatives might have.  

 Many countries have imposed bans on human cloning and the creation of 

stem cells for cloning, including the United States.  President Bush announced a ban 

on federal funding of any form of cloning in a televised address to the nation in 

August 2001, citing the potential for the destruction of life (except for 

experimentation on a few cell lines already being used).  However, despite the 

federal ban, some states have passed laws making distinctions about different forms 

of cloning.  For instance, California allows therapeutic cloning for stem cell research, 

but bans cloning for reproductive purposes.  North Carolina is considering funding 

stem cell research and the bill is awaiting approval in the House (Shimron 2007).   

The federal ban has caused research in the United States involving cloning to 

become privatized, due to the lack of federal funding.  It has also led to irrational 

public fears.  These fears are created, in large part, by a media that puts sensational 

publicity (such as the announcement of the creation of a fish that glows in the dark) 

over valid peer-reviewed knowledge (Hall 2003; McCrory 2003).  Another fear is that 
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other countries with no limits on cloning (such as South Korea) will progress the 

science at the expense of American prestige.  Like gene therapy, the diffusion of the 

idea of human and animal cloning will depend on the science itself, personal desires, 

and social norms.   

 In summary, these three genetic technologies have both benefits and 

detriments attached to them.  Individuals, through both personal and social decision-

making processes, will have to decide whether medical, social, and personal 

benefits outweigh any perceived discrimination.  What types of people are likely to 

adopt these technologies, and how they go through the adoption decision process is 

the center of diffusion of technology theory, and is discussed in Chapter 2.  I also 

consider external social influences in addition to personal characteristics that may 

impact attitudes concerning genetic technologies.   

 A review of literature concerning genetics and the issues surrounding the 

science is the focus of Chapter 3; hypotheses are presented at the end of this 

chapter. In Chapter 4, I detail the dataset and the measurements of variables.  I 

present results in Chapter 5, and discussion, limitations and suggestions for the 

future in Chapter 6. 
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CHAPTER 2 

DIFFUSION OF INNOVATIONS THEORY 
 

 
 Diffusion of innovations theory (DIT) describes how innovations are diffused 

to the public, what types of people adopt new technologies, and in some research, 

includes social influences in addition to personal characteristics.  This chapter 

describes the theory in detail and how it is used to assess adoption of new 

innovations and technologies.  I also review media presentation of genetic news and 

its impact on adoption and support for genetic technologies. 

 

Diffusion of Innovations Theory.  Diffusion of innovations theory (DIT) 

describes the way new innovations, technologies, or ideas are adopted by the 

public.  “Diffusion is the process by which new knowledge or a new practice (usually 

termed an innovation [if it is new to the person adopting it]) is communicated through 

defined channels and employed among members of a defined population over time” 

(Baranowski 1992: 7).  Innovations can consist of fairly old practices such as genetic 

testing, to new practices such as gene therapy, or new ideas such as how far 

cloning should go.   

A communication channel is needed to convey messages about the 

innovation from one person to another.  There are two types of communication 

channels.  Mass media channels convey a lot of information to many people very 

quickly.  Interpersonal channels consist of subjective evaluations by family, friends, 

and peers.  According to Rogers (2003), interpersonal channels can more readily 

affect and change attitudes because most people do not evaluate innovations based 
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on scientific research, but on what their friends, family, and others think.  For 

example, Armstrong et al. (2003) found that women undergoing genetic counseling 

sought testing for the breast cancer gene because a friend or family member had 

been diagnosed with cancer. 

 Decisions to adopt an innovation do not happen in a vacuum.  They occur  
 
within a social system and are affected by what happens within the system.  This  
 
includes social norms, laws, regulations and practices.  Much of early and 

contemporary diffusion research did not and does not include variables that take into 

account the influence of established behavior patterns, laws and regulations and the 

influence of opinion leaders (Rogers 2003).  This leads to a bias in this type of 

research.  If structural or social variables are not accounted for, conclusions tend to 

be biased in the direction of the individual.  In other words, the individual is to blame 

for adopting or not adopting a technology.   

Social structure affects diffusion by establishing geographic boundaries, and 

by regulating the diffusion process through formal and informal norms.  Informal 

norms and laws are important in the diffusion of genetic technologies.  For example, 

some people will never adopt certain genetic technologies, like cloning, because 

they are against the taking of any kind of life, including potential life that may consist 

of only a few cells.  Diffusion may also be affected by laws and regulations (formal 

norms).  For instance, some people would like to utilize genetic testing but do not 

because they are afraid the results may affect their job status or insurance coverage.  

If a law was established giving them privacy over their genetic data, they may feel 

assured that results will remain private, and thus utilize testing.   
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Many people do not adopt new technologies or ideas based on rational 

reasoning.  If an innovation is designed and marketed that is not appropriate for 

certain users, it is not rational for them to adopt it.  For example, a woman with no 

history of breast cancer in her family would find that the genetic test for breast 

cancer is of little or no use to her.  This non-adoption can occur after much or little 

research on the part of the individual.  However, many of these non-adopters or late 

adopters may be stigmatized and/or stereotyped as less than intelligent, more 

traditional and resistant to change.  For instance, a study on disengaged farmers 

(non-adopters or late adopters) and their use of the cooperative extension system 

found that late or non-adopters were less knowledgeable about the service, relied 

more on friends and family for information, and were not future-oriented (Mariger 

and Kelsey 2003).  However, this study was comprised of 147 “engaged” farmers 

and only 24 “disengaged” farmers, and actual need for an extension service was not 

established. 

Time is a very important variable in diffusion research.  Time is indicative of 

the decision-making process individuals go through in adopting or rejecting an 

innovation.  This process includes the individual’s first knowledge or awareness of 

the innovation, the decision-making process, how early or late the individual adopts 

the innovation (if at all) and the rate or number of people who adopt the innovation.   

Because two of the genetic technologies I use are not in wide public use, the 

rate of adoption is unknown.  However, we can look into the decision-making 

process and predict who will be most likely to adopt these technologies. 

 The decision process to adopt an innovation is an information-seeking activity 
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in which an individual is motivated to learn about and reduce uncertainty about the 

advantages and disadvantages of an innovation (Rogers 2003).  There are five 

stages in this process: 1) knowledge, 2) persuasion, 3) decision, 4) implementation, 

and 5) confirmation.  These stages are preceded and affected by the individual’s 

previous experiences and needs, how innovative the individual is (the likelihood of 

adopting early or late), and by social norms.  

In the knowledge stage, a person becomes aware of an innovation and may 

seek more information about it, particularly if the person feels a need for the 

innovation.  (However, needs can be created through social or peer pressure.  

Needs can also be created through the efforts of manufacturers to sell a product, 

and we are beginning to see this with direct-to-consumer genetic testing kits).  This 

stage is characterized by an individual’s socioeconomic status, personality, and 

communication behavior (Martinez et al. 1998).  Early “knowers” are like the early 

adopters of a new technology: they have more education, higher socioeconomic 

status, learn about innovations through professional channels and from mass media, 

and have more interpersonal communications channels with which to learn about 

and convey information (Greenhalgh et al. 2004; Martinez et al. 1998). 

 In the persuasion stage, the individual forms an opinion and may think about 

applying the innovation to future situations.  At this stage, the individual seeks out 

others’ opinions as reinforcement for his/her own opinion (usually from early 

adopters or opinion leaders), and ponders the advantages/disadvantages and 

consequences of adopting.  The characteristics of the innovation come into play 

here (see below), as does the difficulty in understanding it.  At this stage, people 
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also consider whether the benefits will be immediate or not.  Many genetic 

technologies are preventive innovations, innovations that are adopted now to 

prevent some unwanted future event which may or may not occur (e.g., prenatal 

genetic testing).  The benefits are unknown or set in the future, which makes 

diffusion of these kinds of technologies more difficult.   

At the decision stage, a person takes action, such as trying the innovation on 

a trial basis, and this trial (if implemented) leads to the decision to adopt or reject.  In 

the implementation stage, the individual puts the innovation or idea to work, and in 

the confirmation stage, individuals seek confirmation or reinforcement for their 

decision.  Decisions can be reversed at this stage if new information becomes 

available.   

 How people perceive the innovation also determines the adoption rate.  

Characteristics of the innovation include 1) relative advantage, 2) compatibility, 3) 

complexity, 4) trialability, and 5) observability.   

 Relative advantage involves a decision from the individual as to whether or 

not the innovation is better than something they previously knew.  Individuals make 

a decision about the advantages and disadvantages of adopting an innovation.  This 

can be measured in financial terms (actual costs of adoption) or social terms, such 

as status aspects (gain or loss in status).  For instance, a person with a well would 

not have a need to hook up to city water if it costs more.  On the other hand, if 

friends and neighbors cite the exceptional quality of the water and the individual is 

somehow stigmatized by not acquiring city water, the decision to socially adopt, 

despite the added costs, may be more significant and cause adoption whether the 
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individual wants it or not.   

 Compatibility involves the previous experiences of the individual, how well the 

new technology measures up to the existing values of the individual, and the needs 

of the individual.  The same experience may affect people in quite different ways.  

For example, two people wish to have children and they both have genetic defects in 

their backgrounds.  For one person, the decision to adopt a technology that sorts 

embryos into those having the defect and those that do not may be an imperative for 

the individual not wishing to pass the defect on.  For another person, the decision 

may not rest on scientific evidence that the defect is present or on future financial 

costs, but on one’s belief that taking a life for any reason is wrong.  That person will 

have the baby, despite defects, or will choose not to have biological children.  For 

that person, the relative financial and social cost disadvantages are not as highly 

considered.   

 Complexity takes into account the difficulty in understanding a new 

technology.  Sometimes, it doesn’t matter whether the user understands the 

mechanisms of the innovation (i.e., computers or toasters) to be able to use them.  

At other times, and as is the case with genetic technologies, understanding the tests 

themselves and the consequences of their usage are important components of the 

overall experience.  This makes it difficult for people to make a decision to adopt 

them.  For example, it may be quite challenging to understand the basics of the 

cloning process, and even more so to understand the differences between 

therapeutic and reproductive cloning.  In diffusion research, numerous studies have 

found that the more difficult it is to understand the innovation (or it is not made 
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simpler by manufacturers, as in the case of computers), the slower the rate of 

adoption (Dearing and Meyer 1994; Rogers 2003).  However, complexity can be 

offset by communication about the innovation and these messages can be tailored 

to different audiences of adopters (Dearing et al. 1994). 

 Trialability is the degree to which people can try out or experiment with the 

innovation.  Observability is what others see as a result of the adoption of the 

innovation.  Whether these results are beneficial or detrimental affects the rate of 

adoption by others.  The last two elements of the characteristics of innovations 

(trialability and observability) are less relevant to this research, as much of the 

technology under discussion is not viable at this time.   

 Other characteristics of innovations include whether the decision to adopt is 

personal, collective, or mandated.  For example, genetic testing may require all three 

types of decisions.  The decision is personal when an individual decides to take a 

genetic test for cancer.  The decision is collective when a society in general adopts 

genetic testing at birth (e.g., PKU testing), and the decision is mandated when it 

becomes law (as PKU testing is in most states). 

 Other characteristics include the social system itself (e.g., norms, networks), 

how people obtain information and communicate to each other about the innovation, 

and how the innovation is promoted to the public (see above). 

 In summary, people learn about the existence of an innovation, seek more 

information about it from whatever means (mass media or interpersonal channels), 

and if appropriate to them, will make a decision about adopting it.  Only the first 

three characteristics are relevant to parts of this research, as these technologies are 
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not yet in wide circulation.  However, this gives us a good indication of who is likely 

to adopt these technologies at these early stages. 

 People do not accept or adopt new things at the same rate.  Acceptance and 

adoption of innovations is, for the most part, categorical, based on time and 

socioeconomic factors.  There are differences between people who adopt an 

innovation early and those who do not (Dickerson et al. 1983; Martinez et al. 1998).  

Rogers (2003) separates people into categories based on their rate of adoption.  

The first category consists of innovators.  The second category involves the 

acceptance and adoption of innovations by early adopters and then by the early 

majority.  These categories are followed by efforts to get other people involved, 

aware of, and willing to adopt the innovation, specifically late adopters and laggards. 

Innovators are those who adopt and use an innovation most quickly.  These 

people tend to be affluent members of society, the “upscale market of Madison 

Avenue and the social models for the majority” (Green and McAlister 1984:326).  In 

the case of computer adoption, early adopters were more educated about computer 

technology in general and aware of and financially able to procure new products and 

services (Dickerson et al. 1998).  Innovators also tend to be venturesome, interested 

in new ideas, more cosmopolitan or international, and able to cope with uncertainty, 

which usually means a higher socioeconomic status so as to offset the negative 

effects of adopting a bad innovation (Wejnert 2002).   

Early adopters are more locally-oriented, unlike innovators who are more 

cosmopolitan.  While innovators are seen as risk-takers, early adopters tend to be 

the opinion leaders potential adopters look to when deciding whether to adopt an 
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innovation.  Early adopters, while gleaning information from professional sources, 

give others both objective and subjective evaluations about their experiences with 

innovations or their ideas about them through interpersonal networks.  Their 

opinions tend to have the most influence on later adopters (Greenhalgh et al. 2004; 

Rogers 2003). 

The early majority adopts innovations just before the average person (Rogers 

2003).  This is a large category, making up about a third of all those who adopt an 

innovation.  They also take more time in the decision process.  The late majority 

adopts an innovation just after the average person.  This is another large category, 

making up another third of all those who adopt.  The late majority usually lack social 

and financial resources and therefore must be assured that adopting an innovation is 

risk-free.  The final category consists of laggards.  They are the last to adopt and the 

most traditional.  Laggards also have few resources, and take considerably longer in 

deciding whether to adopt an innovation (Mariger and Kelsey 2003; Wejnert 2002).   

There are socioeconomic, personality and communication differences 

between early and late adopters.  Earlier adopters tend to have more years of formal 

education than later adopters and are more knowledgeable about the technology 

than later adopters as Dickerson and Gentry (1983) found in their study of the 

adoption of home computers and Mariger and Kelsey (2003) found with regard to 

farmers using university extension services.  With regard to communications, earlier 

adopters have greater exposure to both mass media and interpersonal 

communications channels than later adopters, but mass media is more important to 

early adopters, particularly when seeking more information about an innovation.  
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Earlier adopters seek out information about innovations and have greater knowledge 

about them than do later adopters. 

 In general, people assess both the risks and benefits associated with an 

innovation.  However, they may have difficulty understanding the issues surrounding 

the innovation or its application (Baranowski 1992).  Assessment might include 

economic costs and benefits; and also might include ethical or moral considerations 

(Hoban, Woodrum and Czaja 1992).  For example, prenatal genetic testing can be 

quite expensive and some types of testing may not be covered by insurance.  This 

may preclude some people from using these tests if they wanted them, on a purely 

financial basis.  Prenatal genetic testing also has ethical and moral ramifications 

because of its association with abortion, and people may base their analysis of the 

issue on ethics or morals.  However, this does not mean that people form inflexible 

opinions.  They can and do change their minds from situation to situation, over time, 

and dependent on what the social consensus is (Strang and Meyer 1993; Wejnert 

2002). 

In the case of genetic innovations, the public has a hard time understanding 

the basic science and issues surrounding some genetic technologies, although they 

are generally supportive of most of them (Virginia Commonwealth University (VCU) 

Center for Public Policy 2002).  However, adopting an innovation does not depend 

solely on individual characteristics.   

Besides economic constraints, tradition and culture may hasten or delay 

diffusion and adoption, as might normative pressure or social fashion (Green and 

McAlister 1984).  An example is “test-tube babies,” or the creation of embryos in a 
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laboratory setting for fertilization and implantation into a woman’s uterus.  In 1979 

the first test-tube baby was born in England.  The US followed a few years later 

partly due to negative public sentiment over the procedure (“playing God”) and the 

children born of it (e.g., they had no souls).  Despite this initial negativity, by the mid-

1980s, there were over 100 IVF clinics operating in the States alone (Edwards 

1991).  

In summary, DIT shows how an innovation, practice, or idea becomes 

accepted by the general public over time.  The characteristics of an innovation 

determine its rate of adoption.  Individuals generally go through a five-step decision 

process in adopting or rejecting an innovation.  Individuals themselves are 

characterized by their innovativeness, or how early they adopt an innovation 

compared to others in a social system.  The social system is also part of the decision 

to adopt an innovation, based on a system’s formal and informal norms.  An 

innovation is communicated through two types of channels: mass media and 

interpersonal channels.  Early adopters tend to rely on mass media for more 

information, while later adopters depend on interpersonal communications channels.    

Because the public forms opinions based on available information, most of 

the information the public receives about new ideas and technologies comes from 

mass media (National Science Board 2002; VCU Center for Public Policy 2002).  In 

addition, mass media is more important during the earlier stages of diffusion and 

earlier adopters often get their information from mass media sources (Greenhalgh et 

al. 2004; Wejnert 2002), so it is important to look at how information is relayed 

through these channels.  The next section details how and what kinds of genetic 
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information is relayed to the public, and how it may affect opinion formation.  

 

Media Presentation of Genetic News.  Sociologists have long recognized that 

information shapes our decisions about innovations (Rogers 2002).  Research on 

the effects of media on public opinion has established both the direct and indirect 

impacts of media on our lives.  

Most Americans hear and learn about science and genetics from differing 

media, but in particular, from television (National Science Board 2002).  Television 

presentations of genetics news may occur on news programs, special programs, 

dedicated science channels, or in commercial entertainment.  News may include 

national or local coverage.  What the media presents to the public in the form of 

genetics news can influence opinions (Ten Eyck and Williment 2003).  However, the 

public can also be misled by the media because the media is interested in 

programming that attracts large audiences, and thus large profits (Ten Eyck and 

Williment 2003).  Media conglomerates can have political agendas which affect what 

is presented and how genetics news is perceived. 

What the media presents to the public is often distorted, sensationalized, and 

inaccurate (Mountcastle-Shaw et al. 2003; Nisbet and Lewenstein 2002; Priest and 

Ten Eyck 2003; Ten Eyck and Williment 2003).  For example, Mountcastle-Shaw 

and colleagues (2003) found that only a third of newspaper coverage on genetic 

discoveries presented a balanced story.  The majority of news stories did not 

mention risks, and many intimated that the genetic application would be available to 

the public sooner than it actually would be.  Another study of positive news stories  
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from 1973-2001 found that most stories were framed as ‘progressive;’ that is, that 

genetics would benefit both science and society.  The authors of this study posit that 

sources used by reporters are often scientists or public relations agents from 

biotechnology firms or pharmaceutical companies (Nisbet and Lewenstein 2002).  

These types of sources have a vested interest in what’s reported and try to set the 

agenda for articles to have a more positive slant (Ten Eyck and Williment 2003).  

This type of framing makes it difficult for policy-makers and others to adjust the tone 

of media reports later, especially when negative news concerning previous reports 

comes to light. 

According to Green and McAlister (1984) and Rogers (2003), affluent early 

adopters of new technology get their information from the national media, while the 

early majority relies more on local coverage.  Late adopters or those who never 

adopt an innovation rely on the media as a form of entertainment only.  For 

innovators and early adopters, the information they use to form opinions and to 

accept the innovation may be inadequate or may be culled from commercial media.  

For example, in a study on medical care, Consumer Reports (2007) found that 78% 

of doctors got requests for drugs from patients who had seen them advertised on 

television, and 67% of doctors prescribed them when asked.  However, nearly a 

third of the doctors never discussed side effects with patients and two thirds never 

discussed cost, both of which can profoundly affect whether a patient continues the 

drug or not. 

 People may form or change their opinions according to what others think.  

They may never speak out because of social pressure from others who form their 
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opinions based on the definition of issues and the way they are framed in the media 

(Priest and Ten Eyck 2003).  Negative ethical issues surrounding a technology, such 

as cloning, may be ignored by supporters in favor of more uplifting stories (e.g., the 

potential to grow patient-specific organs without the threat of rejection) or for stories 

that blur the line between real science and “fashion” science (e.g., the cloning of 

beloved pets).  The opposite is also true.  Detractors may ignore stories about the 

benefits of an innovation, or find ways to trivialize them. 

Genetic news, as it is presented, may be biased in one direction or another, 

depending on the specific agendas of the institution presenting them.  This, in turn, 

is influenced by the sources used for the news.  Genetics news is sometimes 

presented in an unbalanced way which can make opinion formation by early 

adopters of innovations more prejudicial in support or non-support of these 

technologies.   

 

Summary.  Diffusion of innovations theory has been very useful in tracking 

the dissemination of innovations in specific populations (e.g., farmers) and in the 

general public (e.g., computer usage).  There are several different types of diffusion 

research, the most popular dealing with the innovativeness of individuals in adopting 

innovations; in other words, the characteristics of people who adopt early and of 

those who adopt later (Rogers 2003).  Researchers who study the characteristics of 

adopters usually include demographic characteristics such as gender, race, 

educational level, and political philosophy as these characteristics will have different 

impacts dependent on the innovation.  For example, early adopters of computers 
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had higher educational levels and incomes than non-adopters (Dickerson and 

Gentry 1983); women are more likely than men to oppose genetic engineering 

(Hoban et al. 1992) and more likely to adopt certain household appliances (Martinez 

et al. 1998).  Communications behaviors are also studied, such as where an 

individual goes for information (e.g., mass media, professionals, family and friends), 

which ultimately affects their decisions to adopt an innovation and influence others.  

These demographic variables are included in this research to discern whether or not 

diffusion of genetic technology will follow the same pattern as diffusion of other 

technologies, and what characteristics are important in the likelihood of adopting 

three genetic technologies.  One of these technologies is genetic testing, which is in 

limited use now; and two other technologies – cloning and gene therapy – that are in 

their infant stages and more controversial than genetic testing. 

This type of research can also include social influence variables although it 

seldom does, which can be very important, especially for innovations that have 

ethical or moral considerations, and/or those that are difficult to understand (Dearing 

and Meyer 1994; Rogers 2003; Strang and Meyer 1993; Wejnert 2002).  I consider 

four such variables, and give a brief description of each.  I go into more detail in the 

next chapter.   

1) Knowledge and awareness.  Higher levels of knowledge and awareness of 

innovations characterize early adopters.  Higher knowledge and awareness levels 

are usually associated with positive support for a technology (Virginia 

Commonwealth University 2002).   

2) Privacy.  Privacy issues, such as who should have access to genetic data, 
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can also contribute to forming attitudes.  For instance, people may not have a 

problem with their doctor accessing their genetic data, but whether or not their 

employer or insurance carrier can access the data may profoundly affect how 

respondents feel about adoption of a new genetic technology (Genetics and Public 

Policy Center 2002). 

3) Regulation.  Regulation issues, such as whether or not genetic 

technologies should be regulated and at what level may also contribute to the 

decision to adopt or reject a technology.  This is particularly true in the case of 

genetic technology, because many people fear the technology can be carried to 

extremes or used as a means of discrimination before it is regulated (Nelkin and 

Lindee 1995). 

4) Importance.  The value an individual places on an innovation affects 

adoption rates (Dearing and Meyer 1994: Greenhalgh et al. 2004); the more 

importance individuals place on innovations, the more likely they are to adopt them.  

This is likely the case with genetic technologies.  For example, the individual who 

believes that genetics is important not only in healthcare or family planning, but in 

areas of life not usually associated with genetics, such as business affairs, will show 

more positive support for genetic technologies than the individual who doesn’t 

regard genetics as important.  

 I include these social variables because they act as intervening variables, can 

impact attitudes, and may assist people in the decision process.   
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CHAPTER 3 
 

LITERATURE REVIEW 
 
  

In this chapter, I review past literature to understand public opinion towards 

genetic technology, the precursors to the formation of opinion, and how genetic 

technologies may diffuse.  I posit that while personal characteristics matter, other 

indicators must be included to critically analyze public opinion of new genetic 

technologies.  There have been many studies dedicated to the “types” of people who 

support new genetic technologies.  But we also need to better understand how 

concerns about the technology are mediated by social influences.  These influences 

include levels of knowledge and awareness of the technology; how privacy and 

regulation issues affect support for genetic technology; and what significance people 

attach to the new genetics in areas of social life other than health.  

I begin with a look at public attitudes towards science in general.   I follow this 

section with reference to personal characteristics and how they may affect adoption 

of new genetic technologies.  I then describe four social influences that mediate 

support and/or adoption of genetic innovations.  I conclude with a look at public 

attitudes towards the three genetic technologies. 

 

Attitudes about General Science and Technology.  Much of past research has 

focused on public awareness of and interest in general science and technology.  

Higher awareness and more interest usually equate to increased support for specific 

scientific and technological endeavors, and adoption of those innovations.  In turn, 
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awareness and interest in general science may indicate a higher level of awareness 

and interest in specific technologies.   

Overall, Americans are highly supportive of science and technology in 

general.  The Virginia Commonwealth University (VCU) 2002 Life Sciences Survey 

indicates that a vast majority (86%) of Americans believe scientific advances have 

made their lives easier and 90% of the American public believe that science is 

essential to improving quality of life (VCU Center for Public Policy 2002).  

Additionally, most (85%) Americans indicate they think science and technology will 

offer greater opportunities to future generations and nearly two thirds agree that the 

benefits of science outweigh the risks associated with it (National Science Board 

2004).  These figures have remained relatively stable over the last two decades 

(National Science Board 2002).   

 Higher educational levels and male gender are associated with greater 

support of science and technology.  Overall, a majority at each level of education 

indicate the general benefits of science outweigh any harm, including those with a 

minimum of education.  In general, people with higher levels of education are more 

likely to support new technologies, but so do those with lower levels of education.  In 

addition, 73% of men agree that benefits outweigh any harm, compared to 67% of 

women (National Science Board 2002).   

 Americans express considerable interest in science.  In 2001, 87% of 

Americans said they had some (43%) or a lot (44%) of interest in issues related to 

science and technology (VCU Center for Public Policy 2002).  Only 13% said they 

were not interested in scientific and technological issues.  According to the National 
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Science Board (NSB 2004), this represents a decline in interest over the years 1996-

2002; however, this is probably due to the decline in interest in nearly all subjects 

except international affairs in 2002, most likely due to the impending war in Iraq.   

Another reason for this decline is that many Americans do not feel well-

informed on scientific issues.  In 2002, only 14% of Americans felt they were very 

well-informed on issues about new scientific discoveries, and only 21% felt very well-

informed about new medical discoveries.  Those with a Bachelor’s degree tended to 

feel more informed about scientific (49%) discoveries than those with a high school 

degree (41%).  Men (44%) felt slightly more informed than women (40%) about 

issues related to new scientific discoveries, while 54% of women and 47% of men 

felt they were adequately informed about new medical discoveries (National Science 

Board 2002). 

 There is greater diversity in opinion and support when the broad area of 

science and technology is broken down into particular fields.  For example, in 2002, 

89% of Americans believed solar energy would improve our way of life in the next 20 

years, while only 69% thought biotechnology (including plant, animal and human 

biotechnology) would do the same (National Science Board (NSB) 2002).   

 Within the field of biotechnology, there is further polarity (VCU Center for 

Public Policy 2002).  Americans support plant and food biotechnology by a wider 

margin than animal and human biotechnology.  A Pew poll conducted in 2001 found 

that Americans were more willing to support research into genetically engineered 

plants (6.08 on a zero to ten scale) than animals (3.81) or humans (1.31), regardless 

of race, gender, or education, although higher educational levels were indicative of 
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slightly more support for each category.  The NSB (2002) reports that 61% of adults 

moderately to strongly support genetically modified food research, while only 47% 

support animal cloning.  There were gender and educational differences here.  Men 

(70%) were more likely than women (52%) to support GM food research and men 

(57%) were more likely than women (39%) to support animal cloning, believed to be 

due to women’s moral concerns about the technology.  The curve for education was 

bi-modal.  Those with less than a high school degree were slightly more likely to 

support GM food (61%) than those with a high school degree (58%), but were less 

likely to support GM food than those with a college degree (68%).   

The same applies to animal cloning (54% of those with less than a high 

school degree, 44% of high school graduates, and 53% of those with a college 

degree).  Although no reason is given for this, it may stem from how education plays 

a role in what sources people go to for information.  Recall that those with lower 

levels of education tend to use the media as a leisure activity and may be exposed 

to the more entertaining or novelty aspects of science, such as the fish that glows in 

the dark.  Those with higher educational levels tend to use more professional 

sources, such as professional journals and magazines, and watch television shows 

that are heavily dependent on science.  Both may support GM food and cloning to 

the same degree, but for different reasons. 

Again, feeling informed or having adequate knowledge of a subject is 

important.  Because there is always a group who is highly interested for every policy 

issue, the NSB (2002) classified their respondents as attentive, interested and 

residual to compare attentive respondents with others.  The attentive public has a 
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high interest level in science and technology and feels well-informed.  The interested 

public is interested in the subject, but does not feel well-informed.  This could be due 

to information-seeking behaviors.  Information could come from family and friends 

instead of professional sources, as is the case for those who adopt a technology 

later or those who do not adopt at all.  The residual public is neither interested nor 

well-informed.  Nearly half of all adults can be described as interested, but only 

about 10% are described as attentive.  The attentive public is a significant factor in 

policy-making when there is some conflict or the issue cannot be resolved (Miller 

and Pardo 2000).  “It is essential that there be a sufficient number of citizens who 

are attentive to that area and who are able to comprehend the debates among the 

leaders about the issue…to follow and evaluate the major competing arguments” 

(ibid: 108).   

Both those within the attentive category and those in the interested category 

could be presumed to be earlier adopters, since full knowledge of an innovation is 

not needed to adopt it.  Both attentive and interested parties show a willingness to 

learn more, characterizing early adopters. 

Past research has highlighted the importance of personal characteristics 

concerning attitudes towards the new genetics, particularly in diffusion of technology 

research.  These characteristics are essential in delineating who will adopt a 

technology, who will not, and what the possible consequences may be.  I discuss 

five relevant characteristics: gender, race, education, political philosophy and 

sources of information. 
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PERSONAL CHARACTERISTICS 

 
 Certain demographics have been shown to be related to acceptance and 

adoption of biotechnological applications.  These demographics affect not only 

attitudes towards science and technology in general, but also affect attitudes 

towards specific technological applications, such as gene testing, therapy, and 

cloning.   

 

Gender.  Gender is a significant factor influencing support for 

biotechnological applications.  Women are more likely than men to oppose the 

genetic engineering of plants and animals (Hoban, Woodrum and Czaja 1992), even 

when genetic engineering involves improving infant nutrition (Hoban 1996).  The 

authors posit that this is “due to a combination of lower awareness, less faith in 

institutions and high moral objection (Hoban, Woodrum, and Czaja 1992: 489).   

Women voice more opposition to animal research than men do, particularly the use 

of dogs and chimpanzees in scientific research (Kimmel 1997).  Stem cell research 

also garners more support from men than from women, although the margin is 

narrower.  About a third of both men and women favor stem cell research using 

human embryos, but more women (32%) than men (24%) are strongly opposed to it 

(VCU Life Sciences Survey 2002).   

When asked if they would approve of using prenatal genetic testing to choose 

the sex of their child, more men (33%) than women (22%) approved (Genetics and 

Public Policy Center 2002).  More than a quarter of men (26%) approved of using 

genetic testing to make sure their child had a desirable level of intelligence and 
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strength, but only 18% of women approved of this method.  More men (25%) than 

women (14%) also approved of changing their own genes so that their children 

would be healthier and stronger. 

 Women’s opposition to specific applications of biotechnology may be due to 

their social roles as mothers and caregivers.  They are most likely to be responsible 

for the health and well-being of their families (Ross and van Willigen 1996) and more 

likely to be the food purchasers (Hoban 1996).  Such roles cause them to look at the 

negative side of genetic technologies and to assess the risks and question the 

benefits of genetic technology for their families. 

 

 Race.   What little is known about differences in attitudes among varying 

racial groups shows that African Americans and Hispanics are less likely to be 

aware of genetic technologies than whites (Peters et al. 2004).  Research suggests 

that some minorities often seek information from families or friends instead of more 

reliable sources (Matthews et al. 2002).  This is borne out in a survey by the 

Genetics and Public Policy Center (2002), in which significantly more blacks (32%) 

and Hispanics (26%) than whites (15%) believed it was possible to use genetic 

testing to find out a baby’s IQ before birth (it is not possible to test IQ before birth), 

and this information was most likely gleaned from family and friends.  In considering 

the cloning of animals, nearly three quarters of blacks disapprove of the technology, 

versus about half of whites.  And although less than half of all people thought it was 

possible to clone a human in 2002, more blacks (61%) thought it had already 

happened than whites (44%). 
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 Whites (18%) are also less likely than non-whites (25%) to want to change 

their genetic make-up to ensure their children will be more intelligent or physically 

stronger (Genetics and Public Policy Center 2002).   

Possible reasons for these differences include the fact that African-Americans 

are less trusting of social institutions including the medical establishment, due to 

past discrimination, such as what occurred during the Tuskegee experiments and 

the problems associated with screening for sickle cell anemia (Duster 1990; Kevles 

1985; Matthews et al. 2002).  Additionally, minorities are more likely than whites to 

be economically disadvantaged, and may want to utilize genetic technologies, but 

cannot afford or do not seek the technologies that might benefit them (Duster 1990; 

Matthews et al. 2002).  Whites are also the more privileged race in our society and 

that position may be used as a goal to be attained by minorities. 

 

 Education.  Education is a strong predictor of awareness and knowledge of 

genetic technologies, and of support for them.  The higher one’s education, the more 

likely one is to support genetic technology (Honda 2003) such as stem cell research, 

and the more likely one is to closely follow news of discoveries and innovations 

(Ipsos-Reid 2001).  In one study, supporters of government funding for stem cell 

research cited their education and the media as having the most influence on the 

way they think.  In this study, religion did not significantly affect supporters’ attitudes 

towards funding for stem cell research (Pew Forum on Religion and Public Life 

2002).  In fact, only five percent of those supporting funding of research cited religion 

as an influence.  However, for non-supporters, religion was the most significant 
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factor in their opposition, particularly for white evangelical Protestants. 

 

 Political philosophy.  Political philosophy affects attitudes towards genetic 

technologies, although support seems to be equally divided among groups, such as 

conservatives who both strongly support and strongly condemn some technologies.  

Support for technologies such as stem cell research is typically stronger among 

liberals than among moderates or conservatives, probably due to their differing 

opinions on when life begins.  In a Pew poll conducted in 2002, nearly seven in ten 

Americans who described themselves as liberals favored funding for stem cell 

research, versus 55% of moderates and 38% of conservatives (Pew Forum on 

Religion and Public Life 2002). 

 An Ipsos-Reid (2001) poll asked Americans about their preferences for 

regulations on cloning: whether there should be an outright ban, a ban on cloning 

humans with allowances for embryos to be cloned for research, or no restrictions on 

cloning at all.  More Republicans and Democrats chose the middle category (41%), 

while Independents (46%) chose the outright ban with no exceptions more of the 

time.  Republicans (38%) were more likely than Democrats (25%) to choose the 

outright ban, and Democrats were more likely than Republicans or Independents to 

choose no restrictions at all (27% for Democrats versus 17% of Republicans and 

15% of Independents). 

 In another survey (Genetics and Public Policy Center 2002) asking if the 

government should regulate the safety of genetic testing, around three quarters of 

Americans believed there should be regulations.  Democrats and Independents 
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clearly favor a health and safety orientation toward regulation (meaning that genetic 

technologies should be adopted based on public health concerns), while 

Republicans were divided between a health and safety orientation and religious and 

moral concerns.   

 

Information sources.  Because Americans get so much of their information 

from the media and this information can be misleading, it is important to know what 

information sources the public uses to inform their opinions.  In the diffusion of 

technologies, especially during the decision-process when individuals are first 

becoming aware of and seeking more information, early adopters rely more on the 

national media and later adopters on the local media and interpersonal channels 

(Rogers 1995).   

According to the NSB (2002), when asked where they go for more information 

on science and technology in general, most Americans (44%) chose television as 

their major information source.  No other category (newspapers, magazines, books, 

radio, family/friends, or the Internet) garnered more than 16%.  However, when 

asked where they go for more information on a particular scientific issue, the Internet 

was chosen by 44% of Americans, followed by books (24%).  While television news 

viewership has steadily declined, Internet usage has increased (Pew Internet and 

American Life Project 2000).  In particular, those who are better educated use the 

Internet more.  Those who use the Internet are also more likely to be interested in 

and follow news about genetic research.  Internet users are more likely to have 

greater knowledge of genetics, and to believe the impact of genetic technology will 
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be beneficial compared to those with no access to the Internet.  These behaviors are 

characteristic of early knowers and early adopters. 

 I now turn to the social influences that mediate support of genetic 

technologies and impact decisions to adopt them. 

 

SOCIAL INFLUENCES 

Adopter characteristics are useful information, but adopters do not make 

decisions to adopt based solely on these characteristics.  Events outside the actor 

can also influence decisions concerning adoption of technologies.  I include four of 

these influences.  Knowledge and awareness of genetic technologies influences 

support, as do privacy issues such as who should have access to one’s 

medical/genetic information.  In addition, control of the industry in terms of regulation 

affects decisions to support a technology or not.  Finally, how much or little value is 

placed on the technology by adopters influences whether or not they will adopt.  

These four social influences are detailed further below. 

 

 Knowledge and Awareness.  Knowledge of science in general and 

knowledge of specific scientific issues have differing effects on support for science.  

Knowledge is usually tied to risk assessment; the more one knows about a particular 

subject, the better one can assess the risks and benefits.  Knowledge has been 

evaluated in different ways.  The National Science Board (NSB) (2002) evaluates 

knowledge generally.  For example, knowledge scores are derived from answers to 

general science questions, questions concerning the scientific process, and the 
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number of math and science courses the respondent has taken.  The NSB finds a 

positive correlation between higher knowledge and support for science and 

technology and willingness to accept or adopt the technology.    

 In a study conducted in Philadelphia, Peters et al. (2004) found that African-

Americans had less awareness of genetic testing than whites, and were less likely to 

support testing.  African-Americans were also much more likely than whites to 

believe discrimination could occur. 

Although higher knowledge and awareness levels are usually associated with 

more positive attitudes (Hayes and Tariq 2000; Hoban 1996), general knowledge of 

science and technology overall cannot predict knowledge of or support for particular 

technologies (Hamstra 2000).  Indeed, high knowledge levels of specific 

technologies or applications may even be associated with higher perceived risk and 

less support as individuals learn more about them.  As Peters (2000) points out, the 

technocratic assumption that knowledge leads to acceptance is invalid.  Knowledge 

levels and attitudes have a circular relationship.  “Attitudes may influence attention 

structures and attention levels, in turn affecting information seeking and, finally, the 

level and structure of a person’s knowledge” (Peters 2000: 272).  Knowledge of 

science alone cannot be used to assess attitudes because acceptance or support for 

technologies also encompasses other areas, such as political climate, economic 

structure and social conditions (Peters 2000).   

 
Access.  Americans are very concerned about privacy in general, especially 

since the advent of computerized data banks and the problems with keeping 

information secure (Anderlik and Rothstein 2001; Gallup 2000).  Nearly eight in ten 

 48



Americans do not want their medical information accessed by anyone without their 

permission (Gallup 2000).  There is a strong majority (from 82% to 95%) who 

oppose access by the government, police, employers, insurance companies or 

banks (Gallup 2000).  Opposition also occurs with access to data by medical 

researchers.  In this same Gallup poll (2000), 93% of American adults felt that 

medical researchers should obtain permission before using personal medical or 

genetic information. 

 Race also matters when it comes to privacy issues.  In one national survey of 

1,211 respondents (Genetics and Public Policy Center 2002), 26% of blacks versus 

9% of whites thought employers had the right to access genetic test results that 

showed an increased risk for a disease.  Blacks (42%) were also more likely than 

whites (24%) to think insurance companies should be given access to this 

information.  Interestingly, 71% of blacks thought one’s immediate family should 

have the right to know about genetic test results, but more than half (51%) of whites 

thought this information should be kept private. 

 Most research shows that minorities are more concerned with certain privacy 

issues than whites.  For example, the National Bioethics Advisory Commission 

(2000) found that African Americans were more concerned than whites about 

protecting their privacy, due particularly to past discrimination.  It is ironic then, that 

blacks are more likely than whites to want their genetic information shared with 

others; not only their partners and families, but employers and insurance companies 

where discrimination could occur (Genetics and Public Policy Center 2002).  While 

only a quarter of whites and Hispanics advocated for insurance companies to have 
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access to genetic information, more than four in ten African Americans felt insurance 

companies should have access.  The same applied to employers; less than 10% of 

whites and 16% of Hispanics wanted their employer to access their genetic data, 

while 26% of blacks thought employers should have this leeway.  Given that the 

sample size was not small and that blacks are less trustful of authority in general, 

there was no explanation given for these results.  However, it may be a matter of 

lack of awareness or access, as Wideroff et al. (2003) found was the case in genetic 

screening for breast cancer.  In this study, they could find no cases of actual 

discrimination but they did find that many patients expressed fear of discrimination 

which could lead to self-imposed restrictions on access, especially for whites. 

 

 Regulation.  Privacy issues naturally involve discussions of regulation.  

Americans are concerned that their genetic information may be used by third parties 

to discriminate against them in employment, insurance coverage, or in law 

enforcement.  The United States has laws to guard against the misuse of genetic 

information by these entities, but they are regarded as inadequate (Council for 

Responsible Genetics 2001).  For example, employers are prohibited from using 

genetic information as a basis for employment, but if they also act as insurers, the 

prohibition is void (Hubbard and Wald 1999).  Additionally, although the Americans 

with Disabilities Act (ADA) can be used as a basis for discrimination lawsuits, 

employers and insurers can utilize several defenses, including the direct threat an 

employee poses to him or herself or others, either presently or in the future.  Silvers 

and Stein (2003) use the example of the airline pilot with a “predisposition” to 
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Alzheimer’s disease who is grounded or terminated because he poses a “hazard to 

passengers for his greater than species-typical potential for developing degradations 

of coordination and judgment” (ibid 2003: 381).  

Insurance companies may use genetics as a basis for rejection, but 

individuals may not be able to use it to their advantage.  For example, those people 

with predispositions to disease may not be regarded as currently disabled, and thus, 

are not considered under the protection of the ADA. 

Economics can also be the basis for genetic discrimination and beliefs that 

there should be more regulation on the industry.  Employers routinely ask 

prospective employees to undergo physical examinations that can include genetic 

tests.  For instance, an employer may want to know how workers respond to certain 

chemicals used in the workplace.  While it is not possible at this time to link genes 

with chemical susceptibility, job candidates are categorized as “high-risk” and “low-

risk” based on these tests.  If only “low-risk” candidates are hired, training costs are 

lowered and employers avoid paying for future sickness.  Additionally, employers in 

these workplaces can expose low-risk workers to even more health-harming doses 

of the chemical, because they assume the employees’ genetic make-up protects 

them from the side effects (Hubbard and Wald 1999).   

Americans are also concerned that science may go too far too fast without 

proper regulatory governance (Hubbard and Wald 1999; Nelkin and Lindee 1995; 

Rothman 2001).  Some of the public harbor unreasonable fears that genetic 

technology will lead to creating “perfect” people or “perfect” soldiers, or that the 

technology will lead to a society of valued gene-haves and devalued gene have-nots 
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(Silver 1998).   

Others have more realistic fears.  Hubbard and Wald (1999) note that “the 

scientific and resulting public discussion [about genetic technologies] is being 

shaped by market pressures for testing (1999: 172); in other words, profit margins.  

Hull and Prasad (2001) cite a personal experience they had with a direct-to-public 

marketing advertisement.  They attended a Tony award-winning performance about 

a woman with end-stage breast cancer.  In the playbill was a full-page advertisement 

that asked playgoers if they or their partner would assess their genetic risk of a 

second breast cancer if they could.  The company offered a home genetic testing kit 

directly to consumers. 

Not only did the ad target people who had just seen a very emotional play, but 

the authors point out that only a small group of women fall into the category of 

second cancer.  However, the advertisement was aimed at all women and their 

partners.  Additionally, this type of test often produces false results.  The ad 

encouraged women to take charge of their own health by requesting the test kit 

directly from the for-profit manufacturer and sending the sample back to them for 

analysis, bypassing the women’s own doctors.  However, the probabilistic results 

require medical acumen and should be analyzed with the help of a knowledgeable 

healthcare worker.  Although advertisements of these types of tests may include a 

statement to consumers to check with their physicians, it is often understated.   

These home test kits are becoming more abundant, but people sometimes do not 

know how to get results or they cannot understand the results they get.  This 

fledgling industry is unregulated at this time.  
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According to one survey (Genetics and Public Policy Center 2002), most 

Americans do not know whether the government regulates genetic engineering or 

not.  In this survey, 70% of Americans either answered ‘no’ or ‘don’t know’ to a 

question about whether or not the government regulates the safety and quality of 

genetic engineering.  Less than half knew that there were regulations against human 

cloning.  When asked if the government should regulate genetic engineering and 

cloning, the public is overwhelmingly in favor of more regulation. 

Fear of discrimination via access to medical information by third parties has 

occurred, and has sparked several laws now passed or pending in Congress.  Many 

states also have their own legislation, although it is not comprehensive (Human 

Genome Project Information 2004).  Most Americans want to keep their information 

private and would support legislation to protect it and their futures.  As Nelkin and 

Lindee (1995) state, “if an employer, educator, or insurer can make the case that the 

“predicted” future status of their client matters, then discrimination…can occur with 

impunity” (167). 

 
Social Importance of Genetics.  The importance of genetic technology in 

areas other than medical health (such as economic or political arenas) has not been 

well-established.  In fact, the only survey known to the author asking about the 

benefits of genetic technology to areas of social life other than medical or health 

areas was an international survey done by the Discovery channel in 2002.  In this 

survey, a question was asked whether genetic science will be a major factor in 

deciding every aspect of the human race (Discovery Communications Inc. 2002).  In 

America, 40% of respondents felt that genetic science would be a factor in all kinds 
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of decision-making.   

 However, Dearing et al. (1994) find that when an innovation is socially 

constructed in a positive manner and its characteristics are communicated 

optimistically, the innovation is adopted faster.  Innovators not only pass information 

on to potential adopters, but look for feedback and validation for their own adoption.  

When this is done, innovations diffuse more quickly.  Dearing et al. (1994) also find 

that potential adopters look to the utility of the innovation (what it can do for the 

adopter) and compatibility (the innovation is better than what the actor is currently 

using) as the most important attributes of the innovation.  Complexity of the 

innovation is a negative aspect, but when innovators discuss complexity in a 

different manner, such as playing it down or comparing it to the efficiency of the new 

innovation, adoption is more widespread and faster.  In other words, the value 

placed on the innovation is important.   

 For this reason, it is intuitively correct to assume that if people value genetic 

science or believe it is important to non-medical social areas of life, such as the 

formation of businesses or government policy they will also be supportive of genetics 

for healthcare and family planning.  They may also be more likely to support 

technologies such as cloning or genetic manipulation based on the importance and 

value they place on genetics and genetic research.   

 The next section details three genetic technologies that are quite different 

from each other and spark differing levels of controversy.  Genetic testing is 

widespread, while genetic engineering is in its infant stages.  Cloning is the most 

controversial of these technologies.  Support and possible adoption may vary widely 
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among these technologies. 

 

THREE GENETIC TECHNOLOGIES 

 

Genetic Testing.  Genetic testing is one of the most studied applications of 

genetic technology.  Past studies have included individuals’ knowledge and 

awareness of testing and of testing for particular diseases and defects, privacy of 

information issues, and demographic statuses. 

  Genetic testing enjoys widespread support among the general public (Faden 

et al. 1987; Howard and Headings 1991; Singer 1992, 1993; Singer et al. 1999; 

Wertz et al. 1991, 1992).  In a National Science Foundation (NSF) survey conducted 

in 2001, 89% of respondents strongly or moderately supported genetic testing to 

detect inheritable diseases, and only nine percent opposed it (NSF 2001).  In a 

summary of poll data from 1986 to 1997, respondents’ willingness to undergo testing 

for detection of certain diseases that can be treated (such as heart disease and 

cancer) had risen from 75% in 1995 to 90% in 1997 (Singer, Corning and Lamias 

1998).  Other surveys find that an overwhelming majority of Americans would 

undergo testing if there was a cure, and almost half (49%) say they would have a 

genetic test (if it was free) even if there was no known treatment (e.g., Taylor and 

Leitman 2002).  As with knowledge and awareness, genetic testing is mainly 

supported by men and those with higher socioeconomic status.  This is likely due to 

the advancement of the science (e.g., more reliable tests) and the added control 

people might feel they have over their genetic “destiny,” which may motivate them to 
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change their lifestyles if necessary (Clarke 1995). 

However, as with science and technology in general, the public professes 

little awareness of genetic testing and little knowledge of the science of genetic 

testing (Honda 2003; Ludman et al. 1999; Miller and Pardo 2000; Singer et al. 1998; 

Taylor and Leitman 2002).  Knowledge levels have actually decreased, according to 

one survey, because of the added complexity in understanding the science (Singer, 

Van Hoewyk, and Antonucci 2004).  Researchers believe awareness of genetic 

testing and genetic applications in general is the first step towards adoption of new 

technologies.  The more knowledge one has, the better able one is to decide 

whether testing is necessary.  Knowledge of the technology means we are better 

able to understand the probabilities of acquiring a disease, and we are better able to 

follow doctor’s orders (Honda 2003; Singer et al. 2004).   

Race is very important, although little has been done to understand its 

significance.  Honda (2003) finds that awareness of genetic testing for cancer risk is 

much lower for non-whites and those with low educational levels, compared to 

whites and those with higher levels of education.  Blacks are more likely than whites 

to express the view that the government may use testing results to “label groups as 

inferior and [are] less likely to endorse the benefits of testing” (Peters, Rose and 

Armstrong 2004: 363).  This is not limited to genetic testing; African Americans 

harbor more mistrust in the medical system than whites do (i.e., Matthews et al. 

2002; Singer et al. 2004).  Additionally, some research has found that African 

Americans are more “present-oriented” than whites, rather than future-oriented.  

What may happen in the future is not as salient as what is happening today (e.g., 
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Brown and Segal 1996).  If this research stands up, it would profoundly affect 

acceptance of genetic technologies since many of them are preventive measures 

and deal more with future events than with present circumstances. 

A review of polls and surveys over the last ten years shows that about half of 

all Americans believe that their medical information has been improperly disclosed.  

Not only do they believe their information has been mismanaged, they would not 

trust a managed care facility or insurance company to keep their information private.  

Nearly two thirds of respondents would not take a genetic test if they thought their 

employer would have access to it.  

Women are more likely than men to be concerned with genetic privacy.  

People of color are more likely than whites to be concerned with privacy issues; 

however, there is a contradiction here.  Although non-whites are more likely to be 

concerned about privacy issues, they are also more likely to allow access to their 

genetic data.  What these groups have in common is that they have been 

disadvantaged in the past and this may be the reason for their opposition (Anderlik 

and Rothstein 2000; Honda 2003; Gallup Organization 2000).   

Although Americans are leery of insurance discrimination, a survey of 

insurance carriers (commercial carriers, HMOs, and Blue Cross/Blue Shield 

(BC/BS)) shows that the majority of carriers feel that genetic information is no 

different from other kind of medical information.  Nearly half of commercial carriers 

(46%) and BC/BS (52%) believe that genetic conditions such as cystic fibrosis (CF) 

or Huntingdon’s disease are preexisting conditions, and subject to insurance 

restrictions.  For HMOs, this figure is 87%.  Americans fear that data could be used 
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to drop them from insurance coverage, and they may be right.  Three quarters of 

insurance carriers felt that insurers should have the option of determining risk based 

on genetic data, and that it is fair to use genetic data to identify individuals with 

increased genetic risk, whether the disease manifests or not (U.S. Congress 1992). 

 

Genetic Therapy.  Genetic therapy for health-related uses is supported by a 

majority of Americans (Genetics and Public Policy Center 2002; Singer et al. 1998), 

even though they may not understand the science.  For example, 59% of the public 

approve of gene therapy or genetic engineering to avoid disease, but only half (52%) 

realize that gene therapy presently cannot be used to change physical features.  

Only a third (35%) of the American public understands that gene therapy cannot be 

used to prevent genetic disease at this time (Genetics and Public Policy Center 

2002).  These views did not differ by knowledge or awareness of the issue.  In fact, 

knowledge and awareness was not statistically different by gender or race/ethnicity.   

However, the use of genetic therapy for other than health-related uses is 

much lower. Only twenty percent of the general public approve of using gene 

therapy to alter a parent’s genes so that their children are smarter, stronger, or more 

attractive (Genetics and Public Policy 2002).  In this survey, more men (25%) than 

women (14%) approved of this type of modification.  People of color were more likely 

than whites to approve of genetic modification, but there were no differences in 

religious identification for approval of this technology. 

In other surveys, support is higher for intelligence manipulation; at least a 

third of respondents would enhance their or their children’s intelligence through the 

 58



use of gene therapy or genetic manipulation if there were no risks, but approval 

drops to a quarter or less for improving appearance and physical characteristics 

(Singer et al. 1998).  More men than women approve of genetically altering their 

children for intelligence and physicality.  In addition, blacks (34%) and Hispanics 

(26%) approve of genetic manipulation by a larger margin than whites (16%) 

(Genetics and Public Policy Center 2002).  This may be a reaction to past 

discrimination, or a hope that genetic manipulation or enhancement will improve the 

lives of historically exploited populations. 

Today, public attitude surveys reveal that most people would favor genetic 

therapy or enhancement for health purposes, but they are negative towards 

enhancement for intelligence, beauty, or other abilities.  However, attitudes towards 

genetic therapy and modification may change, as attitudes towards test-tube babies 

did in the 1980s.  Opposition on moral grounds, what most Americans cited as their 

main objection decades ago, also seems to be decreasing.  The NCGR survey 

mentioned earlier found that only 22% of their sample morally disapproved of 

genetic technology, while ten years earlier, this figure was 42% (NCGR 1998). 

 

Cloning.  Cloning is a difficult issue, made more difficult because people do 

not understand the difference between therapeutic cloning and reproductive cloning.  

When asked in surveys, people will inevitably turn towards their beliefs about 

reproductive cloning even when asked about therapeutic cloning. 

Nisbet (2004) states that attention to cloning or stem cell issues was relatively 

light up until July of 2001.  This was just before President Bush announced the ban 

 59



on stem cell research and before the House passed a bill outlawing both 

reproductive and therapeutic cloning, except for the few cell lines already in 

existence.  In 2000, 20% of Americans had heard about stem cell research, and this 

number had reached only 38% by July of 2001.  By late 2001, surveys showed that 

between 40-60% of people stated they had read or heard a lot about stem cell 

research (Nisbet 2004).  

The differences in attitudes between therapeutic and reproductive cloning 

show that the public is divided.  For example, in a 2001 Gallup/CNN/USA Today poll, 

88% of respondents disapproved of cloning to produce children (reproductive 

cloning), but 54% approved of cloning as a technique for finding treatments for 

certain diseases (therapeutic cloning).  In a Pew poll conducted in 2002, 77% of 

respondents said they opposed scientific experiments on human reproductive 

cloning, but half the sample supported funding for stem cell research.  There was 

very little difference between whites, blacks or Hispanics, with about half of each 

group supporting therapeutic cloning.   

In the same Pew poll, nearly half of all respondents (47%) thought it was 

more important to use cloning to conduct research for medical cures than it was not 

to destroy human embryos (39%).  However, Gallup asked about the morality of 

using stem cells from human embryos in both 2002 and 2003.  In 2002, 52% of the 

public opposed using stem cells from human embryos.  In 2003, this number had 

increased slightly to 54%.  But when VCU asked respondents (in the same years) if 

they supported or opposed using stem cells from human embryos, only 23% strongly 

opposed the practice, down from 29% the year before.  Although no explanation was 
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given for the decrease, it could come from favorable information in the media and/or 

greater knowledge and awareness of the technology. 

In 2002, Fox News conducted a nationwide poll of registered voters.  They 

asked respondents about several different cloning scenarios.  When asked if it was 

acceptable to clone animals that had become extinct, 72% of respondents said it 

was unacceptable.  The majority in this sample also thought it was unacceptable to 

clone a favorite pet (84%) or to clone humans (89%) although 56% stated that it was 

somewhat to very likely a human had already been cloned. 

 In a 2002 Pew poll, educational levels did not indicate more or less support 

for therapeutic cloning using discarded embryos, although those with less than a 

high school education (78.6%) showed slightly more support than those with a 

college degree (76%).  Of respondents who know at least something about the 

issues surrounding cloning, more liberals (69%) support therapeutic cloning for stem 

cell research than moderates (55%) or conservatives (38%). 

 

Summary.  Americans show an interest in general science and in genetic 

science.  However, whether they are or are not knowledgeable about new genetic 

technologies, a majority considers some of the newer techniques skeptically and 

with reservations.  

Sometimes surveys are just that – surveys.  Little attention is given to why 

people feel the way they do.  Many surveys report only the statistics and offer no 

explanation for them.  In no survey were both demographic and social influence 

variables included.  This research includes both types of variables, adding to our 
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knowledge of who adopts and what socially influential variables affect the decision to 

adopt. 

There are demographic differences in acceptance of some of the more 

controversial techniques, such as genetic manipulation and cloning: men are more 

supportive than women, minorities show more support than whites, and in some 

surveys, those with higher educational and income levels are more supportive than 

those with lower or moderate educational and income levels.  Those with a liberal 

political philosophy are more favorable towards these technologies than those who 

profess a conservative or moderate philosophy.  However, these findings may differ 

by knowledge and awareness levels, perceptions of privacy and regulation issues, 

and the overall view of the importance of genetics in everyday life. 

 It is important to know not only who will adopt these technologies, but  

what other indicators may mediate that support.  Current research does not do  

this; it focuses on demographics or does not include relevant social influence 

variables.  This research takes social influence variables into consideration, along 

with demographic variables to ascertain who will adopt these technologies  

and what social influences will mediate that adoption.   

 In the next chapter, I describe the dataset I am working with.  I also include 

univariate statistics concerning the respondents.   

 

Overview of Current Research 

Most diffusion research has focused on technologies that have already been 

adopted by the public.  The focus of this research is on genetic technologies that are 
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in the beginning stages of adoption.  In fact, they may not be adopted at all.  For this 

reason, the entire adoption process cannot be tested.  However, two questions can 

be answered.  First, what are the characteristics of people who may adopt these 

technologies, and are they significantly different from those who will not adopt them?  

Second, what are the social influences that will impact the decision-making process?  

The following model depicts these concepts. 

Independent Variables Social Influences  Dependent Variables 

Gender   Knowledge/Awareness Genetic Testing 
Race    Regulation   Gene Therapy 
Educational level  Privacy issues  Cloning 
Political philosophy  Social importance 
Information Sources 
 
 

Hypotheses 

Hypotheses concerning question one (characteristics of people): 
 
H1a:  Men will be more willing to accept all three technologies than women. 
 
H1b: Non-whites will be more willing to accept gene therapy than whites, and  
whites will be more willing to accept gene testing and cloning than non-whites. 
 
H1c: Those with higher educational levels will be more willing to accept genetic  
testing, gene therapy for health, cloning cells and cloning to prevent extinction  
than those with lower educational levels. 
 
H1d:  Liberals will be more willing than moderates to accept all three technologies, 
and conservatives will be less likely to support gene therapy and cloning than 
moderates. 
 
H1e:  Those who use medical sources, the Internet and newspapers/magazines 
will be more likely than those who use family and friends or television as news 
sources to support genetic testing, gene therapy for health, cloning animal and 
human cells and to prevent extinction. 
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Hypotheses concerning question two (social influences that impact support): 
 
H2a:  Knowledge and Awareness.  Those with higher knowledge and awareness 
scores will be more willing to support genetic testing and gene therapy for health and 
less willing to support gene therapy for intelligence, attractiveness and athleticism 
and cloning than those with lower scores. 
 
H2b:  Access.  Those who want more restrictions on access to medical data will be 
less willing to adopt all three of the technologies than those who want fewer 
restrictions. 
 
H2c:  Regulation.  Those who want more regulation on genetic research will be less 
willing to adopt all three of the technologies than those who do not want more 
regulation. 
 
H2d:  Social Importance.  Those who think that genetics are important in more areas 
of life will be more willing to adopt all three of the technologies than those who do 
not think genetics are important. 
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CHAPTER 4 
 

METHODOLOGY AND DATA 
 
  
 
 The data for this research come from a survey developed by the American 

Museum of Natural History in conjunction with Harris Interactive, Inc.  The survey 

was designed to provide information to the Museum concerning public knowledge of 

and opinions related to the field of genomics to prepare for a year of public exhibits.  

The telephone survey of one thousand American adults across the country was 

administered by Harris Interactive in February and March of 2001 and the 

questioning period was about 20 minutes long.  Operators asked for the youngest 

adult over age 18 to complete the survey1.   

Of the 1000 respondents, 78 were dropped due to missing data.  The n for 

this sample is 922 completed interviews.  This chapter will present the 

measurements of all variables shown in the conceptual model along with a 

comparison to 2000 Census data.  Sample characteristics and responses can be 

found in Table 1. 

 
DEPENDENT VARIABLES 

 
 Three dependent variables were chosen to reflect attitudes towards the 

adoption of current and future genetic technologies: genetic testing, gene therapy 

and cloning.  All three variables contained three or more sub-variables, which were 

developed into indices by summing the values.  To ensure that the questions in each 

                                            
1 Despite several phone calls and e-mails, no other information concerning the survey was 
forthcoming.  However, other Harris telephone surveys done in the same fashion include the use of 
Random Digit Dialing and a 25% average response rate (Duvall 2003).   
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index were measuring the same underlying concepts, each index was subjected to 

confirmatory factor analysis.  The results confirmed the relationships between 

measures and constructed indices.  Each index’s reliability was confirmed with 

Chronbach Alpha scores. 

 

Genetic Testing.  This index concerns genetic testing, and consists of three 

variables.  The first question is, “Suppose a genetic test existed that would indicate 

whether or not you carried a gene for a specific disease. How interested would you 

be in taking such a test if …”  The answer categories are 1) “there was no known 

treatment for the disease,” 2) “a treatment was currently available for the disease,” 

and 3) “a treatment was currently being developed for the disease.”  Respondents 

were asked to choose from the following: very interested (coded as 3), somewhat 

interested (coded as 2), not very interested (coded as 1), and not at all interested 

(coded as 0).  Chronbach’s Alpha for this scale is .749. 

 

 Gene Therapy.  The second dependent variable asks respondents for 

attitudes towards gene therapy, and includes four questions in the index.  “If the 

technology were available, do you think it would be acceptable to replace genes with 

new ones in order to make an individual…1) healthier, 2) more athletic, 3) more 

intelligent, and 4) more attractive?”  Responses are coded “1” for Yes and “0” for No.  

The Alpha for this scale is .758. 

 

 Cloning.  To gauge attitudes towards cloning, an index was devised using 
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the following five questions. “Cloning is defined as making a genetically identical 

copy of an organism.  Would you approve of cloning…1) to reproduce animal cells 

for scientific research, 2) to reproduce human cells for scientific research, 3) to 

prevent the extinction of a species, 4) to reproduce a favorite pet, and 5) to 

reproduce a favorite person?”  Responses were coded “1” for Yes and “0” for No.  

The Alpha for this index is .705. 

 Methods of analysis include cross-tabulations for descriptive statistics.   

Multivariate analysis uses ordinary least squares regression for index (dependent) 

variables.  Because the three dependent variables are made up of  

several variables, I also break the main index variables down into their  

component variables to assess the significance of each.  For genetic testing  

component variables, ordinary least squares regression is used.  For the  

component variables of gene therapy and cloning, logistic regression is used as  

the responses are comprised of yes/no answers; odds ratios (OR) and  

confidence intervals (CI) are presented.  Because I hypothesize directionality 

(support or non-support), all significance tests are one-tailed. 

  

 
INDEPENDENT VARIABLES 

 Several variables have shown to be related to attitudes towards adoption of 

new genetic technologies.  These variables include gender, race, education, and 

political viewpoint.  Although other variables, such as age of respondent and 

religious aspects have also shown, in some surveys, to be significant in determining 

public opinion, these variables were not part of the dataset, and thus, are not 
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available. 

 

 Gender.  Gender was assessed and noted by the interviewer.  Gender is 

measured as “1” for males (47.2%) and “0” for females (52.8%).  These figures are 

comparable to Census data from the period (50.9% female and 49.1% male for the 

year 2001).   

 

Race.  Race is the respondent’s self-reported race (“Do you consider yourself 

white, black, African American, Asian, Pacific Islander, Native American, Alaskan 

Native, or some other race?”) and is recoded into dummy variables using white as 

the reference category in the multivariate analysis.  In this sample, 82% identify as 

white.  Those who identified themselves as Black or African-American were 10.5% 

of the sample, and those who identified as other races and ethnicities comprised 

7.5% of the sample.  The percentages for race are skewed towards more whites 

when compared to Census data for 2001.  Census data show that whites comprised 

74.7% of the population, blacks as 12.3%, and other as 12.6% of the population.  

Unfortunately, there is no way to delineate Hispanic categories, but Hispanics 

comprised only half a percent of the sample, with most (31 of 49 respondents) 

choosing Other as a race category. 

 

 Education.  Respondents were asked “What is the highest level of school 

you have completed or the highest degree you have received?”  Interviewers probed 

respondents for an answer rather than reading from a list.  Education is measured 

 68



as multiple dummy variables with the following categories: high school graduate or 

less (31.7%), some college (29.6%), college graduate (23.9%), and some graduate 

to post-graduate schooling (14.9%).  The reference category in this analysis is high 

school or less.  This sample is skewed towards more education.  Census figures 

from 2001 show that 47% of the population had a high school education or less, 

27% had some college, 16.6% had a college degree, and 9.4% had completed at 

least some graduate school. 

 

   Political philosophy.  Political philosophy was assessed by asking 

respondents, “How would you describe your own political philosophy – conservative 

(40.2%), moderate (38.5%), or liberal (21.3%)?” For the multivariate analysis, 

moderate is used as the reference category, which makes analysis of comparisons 

easier. 

 

Information sources.  Respondents were asked, “When looking for scientific 

information, where do you tend to go?”  Respondents were read the question and 

then allowed to answer “yes” (coded 1) or “no” (coded 0) to each of eight categories 

given (museums, government, and conferences were not included as these 

categories garnered 10% or fewer “yes” answers).  I include five categories relevant 

to diffusion research including professional sources, mass media, and interpersonal 

communications channels.  The categories are doctors/hospitals (professional), 

television/radio, newspapers/magazines, the Internet (mass media), and 

family/friends (interpersonal).  More respondents chose newspaper/magazines 
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(59.8%) as their primary source of information.  The Internet garnered 50.5%, 

followed by television/radio at 46.7%.  Doctors/hospitals were next with 29.4%, 

followed by family/friends at 22.9%. 

 

SOCIAL INFLUENCES  

 Four variables were selected to test their independent and intervening impact 

on public attitudes towards adoption of new genetic technologies.  These variables 

include individuals’ knowledge level and awareness of the Human Genome Project 

(HGP) and genomics research in general, access to medical records by third parties, 

at what level new genetic technologies should be regulated, and the importance of 

genetics in healthcare and other social areas. 

 

  Knowledge and Awareness.  Because those with higher educational levels 

are more likely to endorse and adopt new genetic methods and those with lower 

levels of education are more likely to disapprove of new genetic methods, a set of 

knowledge questions is included as a social influence variable. The additive index 

consists of four objective genetic science questions asked individually.  The answers 

are coded according to how respondents answered the question (1=correct, 

0=incorrect). Respondents who answered ‘don’t know’ were included in the incorrect 

category.  The more knowledgeable the respondent is about genetics, the higher the 

score. In this case, a 4 indicates four correct answers, a 3 indicates three of four 

responses are correct, and so on to zero, which indicates the respondent did not 

answer any question correctly. 

 70



 The index consists of the following questions: 

“As far as you know, what is a gene?”  Answer categories are, “the basic unit 

of hereditary information,” “a cell in the human body that causes disease” and “a 

protein found in the human body.”  The correct answer is “a gene is the basic unit of 

hereditary information.” The percentage of respondents answering this question 

correctly was 83.7%.   

The second question is, “Please choose the statement that you feel most 

accurately describes the relationship between genes and DNA.”  Answer categories 

include “DNA and genes are the same thing,” “DNA is made up of genes,” and “DNA 

is what genes are made up of.”  The correct answer is “DNA is what genes are made 

up of.”  The percentage of respondents answering this question correctly was 

55.7%. 

The third question is “As far as you know, what is a genome?”  Answer 

categories include, “a protein found in the human body,” “an organism’s complete 

set of hereditary information,” “all the cells in an organism,” and “a cell in the body 

that causes disease.”  The correct answer is “an organism’s complete set of 

hereditary information.”  The percentage of respondents answering this question 

correctly was 56.1%. 

The last question in the scale is “As far as you know, how many cells are 

needed to determine an organism’s genome, that is, its complete set of hereditary 

information?”  Answer categories are, “one,” “23,” and “millions.”  The correct answer 

is “one.”  The percentage of respondents answering this question correctly was 

33.8%. 
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These knowledge variables were combined with two variables that gauge 

awareness of the Human Genome Project (HGP) and awareness of genetic 

research in general.  The first question asks the respondent, “Have you ever heard 

of the Human Genome Project?”  Answers are recorded 1 for “Yes” and 0 for “No.”  

Those who declined to answer and those who were not sure were added to the “No” 

category.  Nearly 64% of respondents had never heard of the HGP.  The second 

question asks respondents, “Have you seen, heard or read anything about genomics 

research in the past three months?”  More than half (55.5%) had not. 

 Sample percentages of both knowledge and awareness questions are found 

in Table 1.  A six indicates the respondent answered all knowledge questions 

correctly, was aware of the HGP, and had heard or read about genetic research in 

the past three months. 

 

Access to Genetic Information.  The second social influence variable 

concerns access to medical records.  Respondents were asked, “If records of 

genetic information were maintained by physicians, should 1) you, as a patient, 2) 

medical researchers, 3) law enforcement agencies, 4) insurance companies, 5) 

anyone else, 6) government agencies, and 7) employers also be allowed to have 

access to those records?” Responses were coded 1=Yes, and 0=No.  A higher 

number indicates the respondent would allow access to more entities.  Respondents 

who answered they were not sure or who declined to answer were coded 0.  These 

answers were summed to form an index.  
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Regulation of Genetic Research.  The third social influence variable asks 

respondents “how much do you think genomics research should be regulated?”  

Answer categories include “not at all” or “not very much” (7.3%), “somewhat” 

(29.5%), and “a great deal” (62.7%). 

 

Importance of Genetics.  The fourth social influence variable concerns the 

importance of genetic research in various areas of social life.  The question is “How 

important do you think it is for people to know and understand genomic research in 

order to make decisions about 1) healthcare, 2) family planning, 3) governmental 

policies,  4) food purchases, and 5) business and financial matters.”  Answer 

categories include “not at all important” (coded 0), “not very important” (coded 1), 

“somewhat important” (coded 2), and “very important” (coded 3).  An index was 

formed by summing the values.  A five indicates the respondent felt genomics 

research was important in all areas, a zero indicates the respondent felt genomics 

research was not important in any area. 
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CHAPTER 5 

RESULTS 

 

 I begin with descriptive statistics, using crosstabulations, and start with the 

characteristics of those who support genetic testing, gene therapy and cloning; 

followed by support for the intervening social effects consisting of knowledge and 

awareness levels, access to medical records, the issue of regulation, and the 

importance of genetic information in social aspects of life.   

 Bivariate analysis is followed by ordinary least squares regression and logistic 

regression analyses to study whether bivariate results hold up with the addition of 

control variables. 

 

Characteristics of Respondents Supporting Genetic Technologies 

 I present bivariate (crosstabulations) analyses of characteristics of those 

people who support the three genetic technologies.  I present these findings first for 

genetic testing, then gene therapy, and finally, cloning.   

 

Genetic Testing   

 The variable concerning genetic testing asked whether respondents would be 

interested in taking a genetic test to discover whether they carried a gene for a 

specific disease if there was no known treatment, a treatment was being developed, 

and if treatment was currently available.  The percentages depict those who 

answered ”very interested” and “somewhat interested.”  Although a majority of men 
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(89% with treatment available, 85.1% with treatment in development, and 62.5% 

with no treatment available) and women (90.9% with treatment available, 84.4% with 

treatment in development, and 57.3% with no treatment available) would take a test 

whether treatment was available or not, the differences between men and women 

were not statistically significant (see Table 2).   

    Table 2 about here. 

 Although non-whites were less willing to undergo genetic testing than whites 

(except when there was no cure), the relationships were not significant.  

 Testing when treatment is available was supported by a majority at all 

educational levels: from 86% of high school graduates (or less) to 93.4% of those 

with at least some post-graduate work.  Higher educational levels indicated more 

support for testing when a treatment was available (p<.01), and when there was no 

treatment available (except for those with post-graduate work), but education was 

not significant when treatment was in development.  Those with a conservative 

political ideology are least likely to want to test when a treatment is in development 

(81.7% of conservatives, 87.3% of moderates, and 85.7% of liberals) and when 

there is an available treatment (86.8% of conservatives compared to 92.7% of 

moderates and 91.3% of liberals).   

 There are few statistically significant relationships between where people go 

for more information (doctors, newspapers/magazines, TV/radio, the Internet or 

family/friends) and whether they would undergo genetic testing.  Respondents went 

to newspapers and magazines and the Internet for more information about testing 

when no treatment was available (p<.05).     
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 In summary, bivariate analysis shows that there is no statistical difference in 

support for testing between men and women, or between whites, blacks and others.  

Differences in educational levels and support for testing were statistically significant 

in two cases: for genetic testing with an available treatment and with no available 

treatment.  As educational levels increased, support for testing also increased, but 

not if treatment was in development.  Political philosophy was also statistically 

significant.  Moderates were more likely to support testing when there was a readily 

available cure or a cure was in development, followed by liberals, and then 

conservatives.  For information sources, use of the Internet and 

newspapers/magazines were statistically significant, but only for those with a high 

school education or less.   

 

 Gene Therapy.  The variable for gene therapy asks whether it is acceptable 

to replace genes with new ones that make an individual 1) healthier, 2) more 

intelligent, 3) more attractive, and 4) more athletic.  Gender is significant in all areas 

except health.  More men (38.4%) than women (22.2%) support therapy to enhance 

intelligence, attractiveness (24.4% of men and 11.1% of women), and athleticism 

(25.7% of men and 10.5% of women).  The differences between men and women in 

terms of enhancing these attributes are statistically significant at p<.05 (see Table 

2). 

 Race is also important: whites were significantly less likely than non-whites to 

support gene therapy in every instance except health (whites were less likely to 

support therapy for health but this was not significant).  In terms of enhancing 
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intelligence through gene therapy, 33% of the overall sample supported genetic 

enhancement for intelligence.  However, broken down by race, we find that 26.6% of 

whites support intelligence enhancement, but nearly half of non-whites (45.4% of 

blacks and 43.5% of others) support this technology.  These differences are 

statistically significant at the p<.05 level.   

In the overall sample, 19% of respondents support gene therapy to enhance 

attractiveness.  Race tells a slightly different story: only 15.2% of whites support this 

type of therapy, while 29.9% of blacks and 23.2% of others show support.  The 

same holds true for enhancement for athleticism: overall, 20% of respondents 

support therapy for athleticism, but racial differences are masked.  Broken down by 

race, 14.6% of whites support this technology, but support more than doubles for 

those who are non-white: 29.9% of blacks and 34.8% of those of other races support 

therapy to enhance athleticism and these differences are statistically significant at 

the p<.05 level. 

 Educational levels were also statistically significant with the exception of 

therapy for health reasons.  The pattern for therapy to enhance intelligence, 

attractiveness and athleticism showed that those with a high school education or 

less were the most supportive compared to those with more than a high school 

education and these differences are statistically significant at p<.05.   

 Support for gene therapy differed by political philosophy, and there were 

significant differences for health, intelligence and attractiveness enhancements.  

Specifically, 73.9% of conservatives support gene therapy for health reasons, while 

80.3% of moderates and 86.7% of liberals showed support for this technology 
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(p<.001).  The same pattern is evidenced in support for therapy to enhance 

intelligence: 26.1% of those with a conservative political ideology support this type of 

therapy, while 28.5% of moderates and 39.3% of liberals show the same support 

(p<.01).  For genetically enhanced attractiveness, about 16% of moderates (16.3%) 

and conservatives (15.6%) support the technology, but 22.4% of those with a liberal 

political philosophy showed support for the technology (p<.05).   

 A few communications channels had significant relationships with gene 

therapy.  Nearly all the communications channels were significant (p<.05) for therapy 

for health reasons, with the exception of friends/family.  For those interested in 

therapy for health, medical personnel were the most used communications channel 

(83.8%), followed by television/radio (83.1%).  All these relationships were 

significant at p<.05 level.  Television/radio as a communications channel was the 

only significant relationship for gene therapy for intelligence (33.9%), attractiveness 

(21.3%) and athleticism (20.6%). 

 In summary, men were more likely than women to support gene therapy for 

intelligence, attractiveness and athleticism, and whites were less likely to support 

these therapies than non-whites.  Those with a high school education or less were 

more likely to support therapy for intelligence, attractiveness and athleticism than 

those with higher educational levels.  Conservatives were less likely to support 

therapy for health, intelligence and attractiveness than those with a moderate or 

liberal political ideology.  Finally, people used professional entities for information 

about therapy for health, but were more likely to use television/radio for information 

about therapy for intelligence, attractiveness and athleticism. 
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 Cloning.  Respondents were asked if they approved of cloning in different 

scenarios, such as cloning animal cells for research, cloning human cells for 

research, preventing extinction, cloning a favorite pet and cloning a favorite person.  

Men were much more supportive of cloning for every purpose than were women.  

For example, 67.8% of men versus 52.6% of women supported cloning animal cells 

for research, and 59.1% of men versus 45.2% of women supported cloning human 

cells for research.  More men supported cloning to prevent extinction (58.9%) than 

women (40%).  While cloning pets (19.1% of men) and humans (8.7% of men) drew 

less support than cloning cells or cloning for extinction, these two scenarios still 

garnered more support from men than women (6.4% for pets and 2.9% for humans).  

These differences are significant at p< .05 level (see Table 2). 

 Overall, 55% of respondents supported cloning animal cells, but when broken 

down by race, we again see different patterns.  Whites (61%) and those of other 

races (66.7%) showed more support for cloning animal cells for research than blacks 

(45.4%).  The same pattern was evident in cloning human cells for research (52.6% 

of whites, 59.4% of others, and 39.2% of blacks), and in the use of cloning to 

prevent extinction (50.4% of whites, 55.1% of others, and 33% of blacks). More non-

whites (10.3% of blacks and 10.1% of others) supported cloning to reproduce a 

favorite human than whites (4.6%).  These differences by race were statistically 

significant at p<.05. 

 Educational levels were significant only for cloning animal and human cells for 

research.  Those with a high school education or less showed less support than 

others for cloning animal cells (49.0%, p<.001) and human cells (47.3%, p<.01), but 
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as educational levels rose, so did support, with the most support shown by those 

with at least some post-graduate schooling (e.g., 77.4% for animal cells). 

   Political philosophy was significant only for cloning animal and human cells 

for research and preventing extinction.  Fewer conservatives (53.4%) and moderates 

(59.7%) supported cloning of animal cells than liberals (71.9%), and the same was 

true for cloning human cells, although there was less support for this type of cloning 

(41.8% of conservatives, 55.2% of moderates, and 64.3% of liberals).  Liberals were 

more supportive of cloning to prevent extinction than moderates or conservatives.  In 

this scenario, 41.8% of conservatives, 49.3% of moderates, and 61.7% of liberals 

supported this type of cloning (p<.05). 

   Those who support cloning use diverse communications channels.  People 

used professional and mass media entities when looking for information on cloning 

animal cells, rather than family/friends.  The Internet was used most (67.6%), 

followed by newspapers/magazines (64.6%).  In looking for information concerning 

cloning human cells for research, people went first to the Internet (59.4%), then to 

newspapers/magazines (54.4%), and finally doctors (48.3%).  In the case of cloning 

to prevent extinction, respondents used every source except doctors.  Again, the 

Internet had a very slight edge over other sources (54.5%), but people also went to 

family and friends for information (53.1%), the only time this source was used for 

information (in any scenario).  When looking for information about cloning a favorite 

pet, people went to the Internet first (14.6%), then television/radio (14.4%), and 

finally, doctors (10%).  When looking for more information, only the Internet (7.7%) 

had a statistically significant relationship with cloning a favorite person.   
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 In summary, more men than women show support for all types of cloning.  

Regarding race, blacks are less likely to support cloning animal and human cells and 

cloning to prevent extinction than whites or others, but show more support than 

whites for cloning humans.  Those with more education are also more likely to 

support cloning animal and human cells for research than those with less education, 

but there were no statistically relevant relationships regarding extinction or cloning 

pets or humans.  A conservative political ideology is indicative of less support for 

cloning animal and human cells for research and cloning to prevent extinction than is 

a more moderate or liberal philosophy.  Finally, people use professional sources 

rather than family/friends when looking for information concerning the cloning of 

animal and human cells, and in reproducing a favorite pet (although television/radio 

is not significant for cloning human cells, and newspapers/magazines is not 

significant for cloning a favorite pet).  Two oddities stand out: people went to every 

source except doctors when looking for information regarding cloning to prevent 

extinction, and this is the only time family/friends is used as a source of information.  

The other oddity concerns cloning a favorite human: the only significant relationship 

is the Internet as an information source, but the Internet is used as an information 

source in every scenario. 

  

Social Influences 

Recall that Rogers (1995) posits that system influences such as norms, laws 

and regulations, can affect the diffusion of a technology.  Four social influences are 

included in this research.  Knowledge and awareness of individuals is included 
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because people have to be aware of an issue before they can form opinions about it, 

and awareness usually leads to learning more about the issue.  Access to health 

records; regulation issues; and the social importance of genetic research are also 

included.  I first present the characteristics of people and their relationships with 

social influences followed by social influences and their relationships with the three 

genetic technologies. 

 

 Knowledge and Awareness.  Women and men scored about the same on 

knowledge questions concerning genetics (see Table 3).  Concerning awareness, 

more men (40.5%) than women (32.9%) had heard of the Human Genome Project 

(p<.01), and more men (50.6%) had heard or read something about genetic 

research in the past three months than women (39%, p<.001).   

Table 3 about here. 

 Race is a significant factor in knowledge of genetics.  Less than five percent 

of whites and those of other races scored a zero, but 14.4% of blacks scored a zero 

out of four.  More blacks (25.8%) scored a one out of four than whites (18.8%) or 

others (15.9%).  The majority of each race scored a two or three (61.2% of whites, 

53.6% of blacks, and 59.4% of others), but more people identifying as other (21.7%) 

got all the answers correct compared to whites (15.9%) and blacks (6.2%).  These 

relationships were significant at p<.001 level.  More people identifying as other 

(40.6%) were aware of the Human Genome Project than whites (37.2%) or blacks 

(27.8%), but more whites had heard or read something about genetic research in the 

past three months (47.6%) than others (37.7%) or blacks (24.7%).   
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 As might be expected, those with more education scored better on the 

knowledge questions than those with lower educational levels.  Of those with a high 

school education or less, 35.8% scored a zero or one out of four, compared to 15% 

of those with a college degree, and 8% of those with post-graduate schooling.  

Looking at three or four correct, we find that 26.3% of those with a high school 

education or less, and 48.6% of those with a college degree scored in this range.  

More of those with post-graduate schooling (72.3%) scored a three or four out of 

four (p<.001).   

Lower levels of education also indicated lower awareness levels.  For 

example, 17.1% of those with a high school education or less had heard of the 

Human Genome Project compared to 48.2% of those with a college degree and 

65.7% of those with post-graduate schooling (p<.001).  There was more awareness 

of genetic research in general for all educational levels: 26% of those with a high 

school education or less, 50.9% of those with a college degree, and 76.6% of those 

with post-graduate educations (p<.001).   

 Political philosophy was another significant factor in knowledge scores.  More 

conservatives scored a one out of four (24.9%) than moderates (14.9%) or liberals 

(18.4%).  The majority of people of all political philosophies fell into the two to three 

correct range: 60.7% of conservatives, 64% of moderates, and 53.1% of liberals.  

More liberals received a perfect score of four (22.4%) than moderates (15.5%) or 

conservatives (11.3%).  Of those who have heard of the Human Genome Project, 

36.1% profess a moderate political philosophy, 32.3% describe themselves as 

conservative, and 44.9% claim a liberal philosophy (p<.01).  Awareness of genetic 
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research in general is higher and the pattern is similar. 

 Analyzing knowledge scores by communications channels  shows that more 

people who used the Internet as an information source scored a perfect four (19.5%) 

and fewer people who used the Internet scored a zero (2.8%, p<.001), compared to 

the other categories.  Those who used newspapers/magazines as an information 

source also had fewer people score a zero (5.3%) and more people who scored a 

four than those who didn’t use this source (16.3%, p<.01).   

This same pattern occurred in awareness of both the HGP and genetic 

research, but with a small variation.  For awareness, 40.7% (p<.001) of those who 

used newspaper/magazines as an information source, and 45.3% (p<.001) of those 

who used the Internet as a source were aware of the HGP.  The same is true for 

awareness of genetic research: 48.3% (p<.001) of those who used 

newspapers/magazines and 52.4% (p<.001) of those who used the Internet were 

aware of news about genetic research compared to those who didn’t use these 

sources.   

 In summary, there were no differences between men and women on 

knowledge scores alone; the difference was in awareness of either the HGP or 

genetic research.  There were racial differences in knowledge scores.  More blacks 

scored a zero or one compared to whites or others; and fewer blacks scored highly 

compared to whites or others.  This cannot be explained by educational levels alone: 

nearly two thirds of blacks in this sample (66.0%) had at least some college, and 

37.1% had a college degree or more.  This is comparable to whites: 67.9% had at 

least some college, and 37.7% had a college degree or more (p<.01).  Educational 
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levels affected knowledge in the expected direction: the more education one had, 

the better one’s knowledge scores.  Overall, liberals were more aware of the HGP 

and genetic research than conservatives or moderates; liberals also had slightly 

more education (college degree and beyond) than moderates (41.7%) or 

conservatives (32.8%, p<.05).  Only newspapers/magazines and the Internet had a 

significant impact on knowledge and awareness scores; people using these sources 

of information scored higher and were more aware of the HGP and genetic research 

than people who did not use these sources. 

 

Access.  Race and information sources were the only significant variables affecting 

access to genetic data.  The majority in all three racial groups would grant access to 

their medical data to four or fewer entities, but only 4.2% of whites would allow 

access to more than four entities compared to more than 10% of non-whites.  The 

only other significant variable was information sources, specifically medical sources 

and the Internet.  While these two variables were significant, they were not much 

different from the other sources. 

 

Regulation.   When asked to what degree genetic research should be regulated, 

more women (68.4%) than men (57.7%) thought research should be regulated a 

great deal and more men (5.3%) than women (1.0%) thought research shouldn’t be 

regulated at all.  This is most likely due to women’s caretaker status.  The only other 

significant variable was TV/radio as an information source.  While the majority 

thought research should be regulated a great deal (at least 63% for all categories), 
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fewer people who used TV/radio as an information source thought genetic research 

should not be regulated at all.  Although the difference was slight, it was significant.   

 

Importance.  There were significant differences in the importance people placed on 

genetics.  Slightly more women (93.2%) than men (91.7%) thought it was important 

to understand genetics for health reasons, and more women (87.6%) than men 

(80.5%) believed genetics was important to understand for family planning reasons.  

Again, this is most likely due to women’s gender roles.   

 Race was also significant in that fewer whites thought understanding genetics 

was important for making decisions in health, family planning, food purchases and 

business/financial affairs than non-whites.  In particular, 92% of whites thought that 

understanding genetics was somewhat to very important for health, and 97% of 

blacks felt the same way (p<.01).  More blacks thought understanding genetics was 

important in food purchases (87.6%), and in business/financial affairs (74.2%) than 

whites or other races (p<.001). 

 Political orientation was also significant for family planning, business/ financial 

affairs and government policy-making.  In all three cases, more moderates than 

conservatives or liberals believed understanding genetics was important in these 

areas. 

 Information sources was also important, but differed by category.  For 

example, medical sources was significant for the health category in that significantly 

more people (93.3%) who used this source thought genetics was important than 

those who didn’t use this source.  Newspapers/magazines usage was significant for 
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health and family planning; more people who used this source thought 

understanding genetics was important than those who didn’t use this source.  

TV/radio was significant for food purchases; 77.5% thought understanding genetics 

was important when buying food.  The use of the Internet was significant for family 

planning and food purchases.  Family/friends as an information source was never 

significant in any category. 

 Although there were no statistical differences in some of the variables (e.g., 

education levels), it is worth noting that a majority of people thought it was important 

to understand genetics not only in health and family planning, but also in food 

purchases, business/financial matters and in government policy-making.   

 

Regression Analysis 

 
 This analysis is presented by research question and hypotheses 

(characteristics of people who support/adopt genetic technologies, and the role of 

social influences in the adoption and diffusion of these technologies).  I first present 

an analysis of each indexed dependent variable, and go into more depth by 

presenting results from each component of the indexed variable.  For example, the 

dependent variable for genetic testing has three components in the index which I 

look at together and separately.  I present two models for each dependent variable; 

the first includes variables related to the characteristics of the respondents.  The 

second model includes the same variables and adds the social influence variables.  

Since these are nested models, I also calculate the difference between the R² of the 
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first and second models for significance using incremental F-tests2.     

 

Genetic Testing 

 Genetic testing is made up of three variables that ask respondents if they 

would be interested in taking a genetic test if treatment is available, if treatment is 

pending and if treatment is unavailable.  In the first overall model (genetic testing 

index), only education and two of the information sources are significant (see Table 

4).  Those with higher educational levels are more likely to support genetic testing 

overall than those with lower educational levels.  Those who look to TV/radio and the 

Internet as additional information sources are also more likely to support genetic 

testing than those who do not use these resources.  This model explains only one 

and a half percent of the variance in the overall dependent variable.   

 Education kept its significance in the second model and became stronger with 

the addition of the social influence variables.  To discover why TV/radio as an 

information source lost its significance, I stepped each social influence variable in 

separately.  TV/radio loses its significance with the addition of the variable for 

importance (not shown).  The Internet remains significant and becomes a bit 

stronger with the addition of social influences.   

Table 4 about here. 

 Of the social influence variables, access and importance are significant as 

predicted.  Those who believe more people should have access to their medical 

records are more likely to support genetic testing than those who want access 

restricted (b=.200, p<.001).  In addition, those who think genetics plays a more 
                                            
2 F=(R²new-R²old)/(k1-k2) / (1-R²new)/(N-k1) 
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important role in life are more likely to support genetic testing than those who think 

genetics are not as important.  However, knowledge and awareness levels and 

regulation were not significant influences on the dependent variable. In the overall 

model, gender, race and political philosophy are not significant in either model, even 

though they are significant in at least one of the component models.  The addition of 

social influence variables adds 11% to the adjusted R², which is a significant 

difference (.130, p<.001).   

 When genetic testing is broken down into its component variables, there are 

differences between the component models and the overall model.  Gender is 

significant when treatment is unavailable.  Men are more likely than women to want 

to take a test in this case.  Race is significant in two scenarios: when treatment is 

available and when treatment is pending (see Model 2).  In both cases, blacks are 

less likely than whites to want to take a genetic test; however, there are no 

differences in race when treatment is unavailable.  Education is significant in the 

same two scenarios for Models 1 and 2.  Those with higher educational levels are 

more likely to take a genetic test when treatment is available, pending, and 

unavailable (with the exception of postgraduates).  When treatment is available, 

conservatives are less likely than moderates to say they would take a genetic test 

(b= -.079, p<.05).   

Newspapers/magazines as an information source is significant when 

treatment is available, but in no other case (b=.062, p<.05).  Those who utilize this 

source are more likely to want a test than those who do not use this source.  

TV/radio is significant only in the first model when treatment is unavailable, but loses 
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strength and significance in the second model.  Using the Internet as an information 

source is positively related to support for testing in each model and scenario with the 

exception of the first model when treatment is pending.  Those who use the Internet 

are more likely to support genetic testing than those who don’t use this source.  

Medical sources as information were insignificant in every model, contrary to the 

hypothesis.  This is somewhat of a surprise, considering it is medical personnel who 

administer the tests and provide results (except for some home-testing kits).  This 

could be due to more readily available information that can be accessed at any time 

(e.g., the Internet), rather than making an appointment with medical personnel and 

having time constraints when it comes to a question/answer period. 

 In each scenario, the addition of social influences adds to the variance 

explained and affects race and information sources.  For example, social influences 

(access and importance) make blacks much less likely than whites to want a test 

when treatment is available or pending.  Of the social influences themselves, more 

access to medical records and more importance placed on genetics are both 

positively related to support and highly significant in each scenario.  Those who 

would allow more access to their medical data are, as predicted, more likely to 

support testing than those who want more restrictions.  The same is true for the 

importance of genetics: those who think genetics is important in social life are also 

more likely to support testing than those who do not think genetics are important.   

The addition of the social influence variables adds over 11% to the 

explanation and the difference between the adjusted R² (models 1 and 2) in the full 

genetic testing model and is statistically significant at p<.001.  The difference 
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between the R² of each of the component models (Models 1 and 2) is also significant 

at p<.001.     

 

Gene Therapy 

 The gene therapy index includes four component variables.  Respondents 

were asked if they thought it was acceptable (assuming the technology is available) 

to replace genes to make a person healthier, more intelligent, more attractive and 

more athletic.  In the overall model (see Table 5), logistic regression is used and 

standardized coefficients are shown.  In the component models (health, intelligence, 

attractiveness, and athleticism), odds ratios are shown with confidence intervals (CI) 

in parentheses (CI=95%).  All models are significant at p<.001. 

Table 5 about here. 

In Model 1 of the Gene Therapy indexed model, men are more likely than 

women to support gene therapy overall (b=.206, p<.001) as predicted.  Also as 

predicted, blacks (b=.121, p<.001) and those who identified as other races (b=.103, 

p<.001) are more likely to support gene therapy than whites.  Education is also 

significant, in that those with lower levels of education are more likely to support 

gene therapy than those with higher levels of education.  Liberals, as hypothesized 

(b=.083, p<.01), are more likely to support gene therapy than moderates, but having 

a conservative philosophy compared to moderates is not related to support.  Three 

information sources - medical sources, TV/radio, and the Internet - are positively 

related to support.  People who use these sources for information are more likely to 

support gene therapy than those who don’t utilize these sources.  Medical and 
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Internet sources were hypothesized to be positively related to support, as was 

newspaper/magazine usage, but the latter variable was not significant, while 

TV/radio was.  This may be due to more and varied coverage on television (or more 

positive information concerning gene therapy) than is found in newspapers or 

magazines.  This model is weak, explaining less than 10% of the variance in the 

dependent variable. 

With the addition of the social influence variables, gender, race, political 

philosophy and education remain significant with men, non-whites, liberals, and 

those with a high school education or less showing more support for gene therapy 

than women, whites, moderates, and those with more than a high school education 

(with the exception of postgraduate work, which loses significance in Model 2).  

Except for liberal political philosophy, the variables lose some of their strength with 

the addition of social influences.  As for information sources, medical sources loses 

its significance altogether.   

 Of the social influence variables, all but knowledge/awareness are significant.  

Those who would grant more access to medical data (b=.207, p<.001), those who 

want less regulation (b= -.106, p<.001), and those who place more social importance 

on genetics (b=.213, p<.001) are more likely to support gene therapy than those who 

would restrict access, want more regulation, and those who place less emphasis on 

genetics.  The addition of social influences to Model 2 explains nearly 21% of the 

variation in the dependent variable. The difference between the R² in Model 1 and 

Model 2 is significant at p<.001.   

 The component variables are explained using odds ratios (OR) and 

 92



confidence intervals (CI) where CI=95%.  In the first models (health, intelligence, 

attractiveness and athleticism), men are almost 1.4 times as likely as women to 

support gene therapy for health, nearly 2.4 times as likely as women to support gene 

therapy for intelligence, 2.7 times as likely to support therapy for attractiveness, and 

over three times as likely to support therapy for athleticism, as predicted.  Odds 

ratios do not change significantly with the addition of the social influence variables in 

Model 2. 

Race is also important in three of the four scenarios (the exception is gene 

therapy for health, as hypothesized).  Blacks are more than twice as likely as whites 

to support gene therapy for intelligence in Model 1 (OR=2.26). Those identifying as 

other race are also more than twice as likely as whites to support therapy for 

enhanced intelligence (OR=2.145).  Blacks are more likely than whites to support 

therapy for enhanced attractiveness (OR=2.306), and both blacks (OR=2.524) and 

others (OR=3.291) are significantly more likely to support gene therapy to enhance 

athleticism than whites.  In the second models, the odds decrease for these 

enhancements, but remain significant.   

Those with higher educational levels are about half as likely to support 

intelligence, attractiveness and athleticism therapies compared to those with lower 

education levels in the first models (with the exception of health therapies, which 

was not significant and refutes the hypothesis).  Support increases slightly when the 

social influence variables (except knowledge and awareness levels) are added in the 

second model for intelligence, but significance disappears for those with 

postgraduate work.  In the first model, those with higher educational levels are about 
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half as likely to support therapy for attractiveness as those with a high school degree 

or less.  The addition of social influences changes this.  Those with some college are 

still half as likely to support therapy for attractiveness but significance disappears for 

those with a college degree or more.  The same thing happens with athleticism.  

Those with some college or more are about half as likely to support therapy for 

athleticism, but the relationship disappears for those with a college degree or more. 

Political philosophy is also significant.  Liberals are more likely (OR=1.611) 

and conservatives less likely (OR=.712) than moderates to support therapy for 

health, but conservatives are no more or less likely to support therapy for 

intelligence, attractiveness, or athleticism.  However, liberals are more likely than 

moderates to support therapy for enhanced health (OR=1.611) and intelligence 

(OR=1.571), but there are no significant differences between liberals and moderates 

for enhancing attractiveness or athleticism. 

Medical information sources are significant only for therapy for health.  Those 

who use medical sources are about 1.5 times more likely to support health therapy 

than those who do not use medical sources and this relationship remains significant 

with the addition of social influences.  TV/radio users are about 1.5 times as likely to 

support therapy for health in the first model, but this source becomes insignificant in 

the second model.  The same thing occurs in the models for intelligence; social 

influences negate any relationship.  TV/radio is also significant for therapy to 

enhance attractiveness and remains so with the addition of social influences.  

Internet users are about 1.3 times more likely to support therapy for health than non-

users, and the addition of social influences doesn’t change this in the second model. 
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However, with therapy for intelligence, attractiveness and athleticism, social 

influences bring Internet use into statistical significance.  In these cases, Internet 

users are more likely than those who do not use this source to support these types 

of therapy.  The only time family and friends as an information source is significant is 

for health, and only after social influences are introduced.  Those who use family 

and friends are less likely than those who do not to support health therapy 

(OR=.698, p<.05).  This may be due to the kind of information one receives from 

family and friends; it can be more personal (e.g., family or friends who cite their own 

experiences) and subjective than other sources. 

Three of the social influence variables are significant in all four scenarios as 

they were in the overall model.  The exception is knowledge/awareness.  As 

predicted, respondents who want more entities to have access to their medical data 

are about 1.3 to 1.4 times more likely than those who prefer fewer entities to have 

access to medical data to support therapy for health, intelligence, attractiveness and 

athleticism.  Less regulation of genetic research is an indicator of support for these 

therapies, as hypothesized.  The higher value (importance) placed on genetics in 

social areas of life also indicates more support for these therapies. 

The differences in R² between the first and second models in all scenarios 

including the overall model are significant at p<.001.   

 

Cloning 

 The index variable for cloning is made up of five component variables.  

Respondents were asked if they approved of cloning animal cells, human cells, to 
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prevent extinction, to reproduce a favorite pet, and to reproduce a favorite person.  

Ordinary least squares regression is used in the overall model and standardized 

coefficients are shown.  In the component models, odds ratios (OR) are shown with 

confidence intervals (CI) in parentheses (CI=95%). 

In Model 1 of the overall model (see Table 6), men are more likely than 

women to support cloning (b=.233, p<.001) as hypothesized.  Blacks (b= -.086, 

p<.01) are less supportive of cloning overall than whites.  Education has no effect. 

Table 6 about here. 

  Political philosophy is also important, and as predicted, conservatives (b= -

.101, p<.01) are less likely and liberals more likely (b=.108, p<.001) to support 

cloning than moderates.  Of the information sources, newspapers/magazine users 

and Internet users are more likely to support cloning than those who don’t utilize 

these sources.  This model explains about 12% of the variance in support for 

cloning. 

 All four social influence variables are significant in the second model, 

including knowledge/awareness.  The more knowledge and awareness of genetics 

one has, the more likely one is to support cloning overall, to support cloning for 

extinction and to support cloning animal and human cells.  In addition, those who 

would allow more access to their medical data (b=.214, p<.001), and those in favor 

of less regulation (b= -.103, p<.001) are more likely to support cloning than those 

who want their medical information restricted and favor more regulation.  Finally, and 

as expected, those who place more value on genetics are more likely than those 

who do not to support cloning (b=.124, p<.001).  The addition of social influences 
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adds almost nine percent to the explanation of support for cloning, bringing the R² to 

21% (p<.001). 

 When the cloning variable is broken down into its components, we find quite a 

few differences, probably due to the nature of the questions.  The questions tackle at 

least three different areas: cloning cells, preventing extinction, and cloning animals 

and humans, which elicited quite different responses. 

 Gender is significant for each scenario in all the models, as hypothesized.  

Men are nearly twice as likely as women to support cloning animal and human cells, 

nearly 2.3 times as likely to support cloning to prevent extinction, and more than 

three times as likely to support cloning pets and humans.  Race is significant in four 

of the five models.  Blacks are half as likely to support cloning animal (OR=.481) and 

human cells (OR=.534) and cloning to prevent extinction (OR=.407) than whites, but 

are more likely than whites to support cloning a human (in Model 1 only; significance 

disappears with the addition of social influences; OR=2.554).  Those identifying as 

Other race (OR=2.28) are more than twice as likely as whites to support cloning a 

human, but significance disappears with social influences included.   

The hypotheses for education showed mixed results.  I predicted education 

would be significant for cloning both animal and human cells and for extinction.  

However, education is only significant for cloning animal cells.  Those with more 

education are more likely than those with a high school degree or less to support 

animal cell cloning but not human cell cloning or to prevent extinction.  In the latter 

two cases, support is not different among the educational levels.  This may be due to 

a lack of media attention and information at the time of the survey.  It could also be 
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due to the significance of knowledge and awareness levels.  In the case of an 

unknown and controversial technology, specific knowledge and awareness of 

genetics may be more important than education levels.  For cloning pets, those with 

a college degree or more are half as likely to support cloning as those with lower 

education levels.  Those with a college degree (no more and no less) are about a 

third as likely to support cloning a human as those with a high school education or 

less. 

 Political philosophy is important for cloning cells, preventing extinction, and 

for cloning pets.  As expected, conservatives are less likely and liberals are more 

likely than moderates to support cloning cells and pets and to prevent extinction.  

However, the relationship between conservatism and support for cloning animal cells 

disappears with the addition of social influences in the second model, and 

conservatives are no more or less likely than moderates to support cloning a favorite 

pet.   

Information sources are important for cloning animal cells (all sources are 

significant except using family/friends as a resource, and in the second model, 

TV/radio loses its significance) and human cells (medical, TV/radio users and those 

who rely on family/friends are the exceptions).  In both these cases, resource users 

are more likely to support cloning than non-users, except for medical sources, in 

which the use of these sources predicts less support compared to those who do not 

use medical sources.  Only the Internet is significant for cloning to prevent extinction.  

Internet users are about 1.4 times more likely than non-users to support cloning to 

prevent extinction.  Internet users are nearly twice as likely as non-users to support 
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cloning a favorite pet and about three times as likely as non-users to support cloning 

humans. 

 All four social influence variables are significant for cloning animal and human 

cells, but their addition does not affect respondents’ characteristics to any great 

degree, with two exceptions: TV/radio resource use and conservatism lose 

significance in the second models.  Those with higher knowledge and awareness 

levels are more likely than those with lower knowledge and awareness levels to 

support cloning animal and human cells and to prevent extinction.  Those who would 

allow more access to their medical data are about 1.3 - 1.4 times more likely than 

those who would restrict access to support cloning in every scenario.   

People who prefer less regulation are more favorable towards cloning animal 

and human cells, and towards cloning a favorite pet than those who prefer more 

regulation.  As expected, people who place more importance on genetics are also 

more favorable towards cloning in each case.  Although the first model variables do 

not change significantly (except for TV/radio for cloning a favorite pet and race for 

cloning a human which lose significance in the second models), the social influence 

variables are significant in almost every case.  Knowledge and awareness levels are 

not significant for cloning pets or people and regulation issues are not significant for 

extinction or cloning people.  Social influences raise the LogR² of each model 

significantly and the differences between the R² in Model 1 and Model 2 are 

significant at p<.001.   
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Summary 

This chapter focuses on analyses at the bivariate and multivariate levels.  

There were some differences between the bivariate models and the regression 

models.  For example, crosstabulations showed that education was important for 

genetic testing when a treatment was available and when it wasn’t, but regression 

analysis shows that education is important not only in those two cases but also when 

treatment is pending.  The bivariate models would lead one to believe that gender is 

not significant in gene therapy for health but the regression models show that it is.  

Additionally, bivariate results show that political philosophy is important for therapy 

to enhance attractiveness, but the regression models negate the relationship.  For 

the cloning models, bivariate analysis shows that education is important for cloning 

human cells, but the relationship does not hold up in regression analysis.  Likewise, 

bivariate analysis shows that medical sources of information are significant for 

cloning human cells and pets, but again, the relationship does not hold up in 

regression analysis. 

Most hypotheses are supported with a few exceptions.  I predicted that men 

would show more support for all three technologies, but this is not the case for 

genetic testing (with the exception of testing when treatment is unavailable).  Non-

whites are more supportive of gene therapy (except for health reasons) and blacks 

are less supportive of cloning (except for pets and humans), as predicted.  Race is 

significant for blacks in genetic testing when treatment is available or pending.  I 

hypothesized that higher educational levels would indicate support for gene testing 

and cloning animal cells and the hypothesis is supported in these two cases.  
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However, I also predicted higher educational levels would indicate support for 

therapy for health, cloning human cells and to prevent extinction, but these 

hypotheses are not supported. 

I predicted liberals would be more supportive and conservatives less 

supportive of all three technologies than moderates.  This hypothesis can only be 

partially supported.  There are no differences in political philosophy (overall model) 

for genetic testing and conservatives are no less likely to support gene therapy than 

moderates. 

I predicted higher knowledge and awareness levels would indicate support for 

testing and non-support for therapy and cloning.  However, knowledge and 

awareness is only significant for cloning and in the expected direction.  As I stated 

before, this could be due to the specific knowledge required to understand cloning 

and not educational levels.  The hypothesis for access to medical data is supported.  

Those who would restrict access are less supportive of all three genetic 

technologies.  I predicted that those in favor of more regulation would be less 

supportive of the technologies and this is borne out for therapy and cloning but not 

for testing.  Finally, the hypothesis that those who place more importance on 

genetics in various areas of social life will be more supportive of the technologies is 

also supported. 

The addition of the social influence variables did not have substantial effects 

on individual characteristics.  In most cases, coefficients changed only slightly, but 

there were a few exceptions.  For example, social influences impacted race for 

genetic testing when treatment is both available and pending, making blacks 
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significantly less likely than whites to support it.  Additionally, those with at least 

some college but not post-graduate work are more likely to support genetic testing 

when a treatment is unavailable.  TV/radio use was significant in the first model with 

an unavailable treatment, but loses significance with the addition of social 

influences.   

For the gene therapy index model, social influences negated any relationship 

between post-graduate work and support for therapy, and conservatives are no 

more or less likely than moderates to support therapy for health.  TV/radio lost its 

significance, but family/friends became significant with the addition of social 

influences.  For therapy to enhance intelligence, post-graduate education lost 

significance as did using TV/radio as an information source; however, the Internet as 

a source became significant.  In both the attractiveness and athleticism models, the 

variables for college graduates and post-graduates lost significance and the Internet 

became significant. 

Although there were few changes in the overall cloning model, social 

influences did have effects on cloning animal cells and cloning pets and people.  

Conservatism lost its significance, as did TV/radio as an information source (it also 

lost significance in cloning pets).  Race lost its significance in cloning humans with 

the addition of social influences. 

Social influences differed by technology.  For example, access and 

importance are significant for genetic testing in all models.  All the social influence 

variables are significant for gene therapy with the exception of knowledge and 

awareness.  In this case, educational levels played a role, but specific knowledge did 
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not.  For the cloning model, all four social influences are significant, both in the 

overall model and in cloning animal and human cells.  Regulation issues did not 

matter for cloning to prevent extinction or for cloning humans. 

In all models, social influences added to the explanation by significant 

margins, in some cases doubling the R² between the first and second models.  

Obviously, these influences outside of personal characteristics are important.  I 

address this in the next chapter.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 103



CHAPTER 6 

DISCUSSION AND CONCLUSIONS 

 

 Because of the differing results for each genetic technology, this chapter is 

divided into three sections to ease discussion.   For each technology, I discuss the 

findings in relation to the research questions: 1) the characteristics of people who 

support the technology, and 2) the impact of social influences on support.  I then 

address the question of whether the technology will diffuse to the general public.   

 

Characteristics of Supporters  

Support for genetic testing in the index model does not differ by gender, 

contrary to the hypothesis.  In fact, the only time gender matters is when treatment is 

unavailable.  In this case, men are more likely to support testing than women.  

However, men are more likely than women to support all forms of gene therapy and 

cloning.  This may be a reflection of men’s greater propensity for risk-taking 

compared to women and women’s roles as caregivers which cause them to more 

negatively assess the risks and benefits of new technologies (Bartky 1990; Hoban 

1996; Hoban, Woodrum and Czaja 1992; Hubbard and Wald 1999; Ludman et al. 

1999; Ross and Van Willigen 1996; Singer 1993).   

Another reason may be the mistrust or dread women harbor towards the 

medical system because their roles as mothers are scrutinized, evaluated and 

medicalized, causing shame and creating blame for women who don’t live up to 

expectations created by physicians and other professionals.  As Malacrida (2002) 
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states, “…motherhood has come to be seen by medical professionals as a site 

requiring education and intervention” (368).  Because child well-being, health and 

even the future success of children is borne mostly by women, blame also falls 

disproportionately at their feet (Caplan 1989).  Women take steps to alleviate blame 

and shame, which may include their non-support of genetic technologies that carry 

more risk. 

 Non-support may also come about because women are less aware of 

genetic research than men are, although they are just as knowledgeable, which 

supports previous findings (Genetics and Public Policy Center 2002; Hayes and 

Tariq 2000).   

 Men’s socialization to compete may be a factor in support.  They may feel 

that an advantage in any area, whether it is having a health advantage, an 

advantage in intelligence or an athletic advantage, is beneficial to them in a 

competitive world.  What may be a bit surprising is that men are almost three times 

as likely as women to want to change their genetic make-up to be more attractive.  

This runs counter to how women are socialized (for example, see Bartky 1990), but 

may have its roots in the process.  Although more women than men actually do 

something to enhance their appearance (such as wearing make-up or having 

cosmetic surgery), women are less willing to undergo genetic changes to accomplish 

it.  They may think more negatively about the outcome, and especially how it will 

affect their children.  Men, on the other hand, may think of genetic enhancement as 

an advantage for their children because when they think of defects, they tend to 

think of physical deformities, such as missing limbs, rather than mental defects 
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(Down syndrome, mental retardation) as women do (Singer 1992).  If genetic 

enhancement can reduce the chance of physical deformities or enhance the abilities 

children are born with, men are more likely to want to utilize them.  

Race is an important determinant of support, and for genetic testing, the 

hypothesis that blacks will be less supportive is borne out, at least when treatment is 

available or pending.  I predicted that blacks would be more supportive of gene 

therapy and cloning than whites and these hypotheses are also supported with the 

exception of gene therapy for health.  Blacks may make a distinction between health 

or research benefits and the more glamorous aspects of genetic technology, such as 

enhancing intelligence or cloning people.  They may believe, as underprivileged 

citizens and the most likely recipients of discriminatory practices, that testing and 

research have an underlying agenda: that of “proving” that the “races” are 

genetically different and therefore, should be treated differently.  American history is 

rife with examples and contemporary “science” continues to test this idea (see, for 

example, The Bell Curve).  Blacks may not support research and testing because 

they are afraid it will lead to discriminatory practices as it has in the past.   

 As some research has pointed out, blacks may rely on their family and  

friends for information rather than on medical or other professional sources (see, for 

example, Matthews 2002), which makes decisions about support more subjective 

than objective.  However, this is not the case in this research, as blacks were no 

more likely than whites or others to use family or friends as information sources.  

Another explanation to be considered is the research that deals with time orientation 

(for example, see Brown and Segal 1996), in which results showed that blacks are 

 106



more present-oriented than future-oriented.  Present-oriented people tend to believe 

less in the beneficial aspects of medication and rely more on home remedies, 

despite what efficacy they may or may not have.  Brown and Segal (1996) controlled 

for income/poverty status in their study and found that some of these cultural beliefs 

disappeared as social class increased but some beliefs remained.  Present-oriented 

people also believe they are less susceptible to negative aspects of a disease both 

in the present and for the future.  Genetic testing, gene therapy and cloning deal with 

future events that may or may not occur.  To blacks then, genetic testing may not be 

as important as surviving the present.  This may be particularly true for poor blacks 

or for people who are less well off in general.  Interestingly, educational levels differ 

only slightly in this sample, but blacks make far less money than whites or others.  

There may be some kind of financial cost taken into consideration as these tests can 

be quite expensive and oftentimes are not covered by insurance.   

Blacks may not be as supportive of genetic testing as whites because they 

are not as aware of genetic research in general.  Only a quarter of blacks had heard 

something about genetic research in the past three months compared to 38% of 

those identifying as other race and 48% of whites.  Blacks may not be as supportive, 

simply because they aren’t aware of it (Peters et al. 2004).  This would be a problem 

with diffusion of information.  As past research has pointed out, doctors may not give 

them options for genetic testing, or information simply does not get to them (Duster 

1990; Honda 2003).  Another barrier to both support and diffusion among blacks is 

cultural beliefs that sometimes do not mesh with modern medicine, such as the 

belief that cancer may spread through the air or that illness is a punishment from 
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God (Sadler and Huff 2007).  These beliefs must be acknowledged and addressed 

by healthcare practitioners before any intervention can take place. 

That blacks do not support technologies that are related to health (genetic 

testing, gene therapy for health, or cloning cells for research), but do support 

therapeutic enhancement of intelligence, attractiveness and athleticism seems to be 

counter-intuitive.  This may be due to mistrust in the medical system and previous 

discrimination blacks have faced, such as the Tuskegee experiments or sickle-cell 

testing (Duster 1990; Kevles 1985; Matthews et al. 2002).  In the case of 

enhancements, it may be the utility (what the technology can do for the adopter) and 

compatibility (the technology is better than what is in use at the moment) of the 

technology that matters most, especially for an exploited population.  Utility may 

have a relationship with time orientation (Brown and Segal 1996) in that genetic 

testing or therapy for health has possible future benefits but enhancing intelligence, 

attractiveness and athleticism have benefits in the present.  Blacks may place more 

importance on enhancements because they believe enhancements may level the 

playing field for them and their children and stem the tide of prejudice and 

discrimination (which whites do not have to worry about), but see potential 

discrimination in the use of genetic testing and therapy for health.   

 The hypotheses concerning education are supported for genetic testing and 

for cloning animal cells, but not therapy for health.  For genetic testing and cloning 

animal cells, higher educational levels indicate support; for therapy, higher levels of 

education predict non-support.  Genetic testing is an established practice, especially 

pre-natal genetic testing.  It is not as controversial as other genetic technologies 
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when the subject concerns health, and information about it is readily available.  

Since those with higher educational levels are also more aware of health issues in 

general and are better able to care for themselves, they may see genetic testing as 

important to their overall health maintenance program.  On the other hand, gene 

therapy and cloning are more controversial and those with higher educational levels 

may be waiting for more information before making a decision about support.   

In addition, this survey was done just months before President Bush 

announced the ban on federal monies provided for stem cell research.  Interest in 

stem cell research (cloning human cells) increased significantly after the 

announcement was made.  Respondents may not have been aware of the 

controversy nor had an interest in the subject before then.  

It is interesting to note that the only time education levels and knowledge/ 

awareness levels were both significant was in the model for cloning animal cells.  In 

this case, both higher levels of education and higher knowledge and awareness 

levels resulted in support.  Both of these factors are important here.  In other cases 

where education was significant, knowledge and awareness was not (and vice 

versa).  Obviously, they are different measures and one may be more important than 

the other in different scenarios.   

 The hypotheses concerning political orientation had mixed results.  Liberals 

are more likely than moderates to support gene therapy (particularly for health and 

intelligence enhancement) and cloning (except for cloning people), but conservatives 

are no more likely to support these technologies than moderates, with the exception 

of an available treatment for genetic testing.  It may be that moderates and 
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conservatives more closely resemble one another in this sample, compared to 

liberals and moderates.  That is, moderates in this sample may lean towards the 

right instead of the left.  Religious convictions may also come into play, but this could 

not be tested.  It could also be due to liberals’ greater penchant for personal and 

economic freedom and the view that people have the right to choose their lifestyles 

and ways of living (for example, see Gaus and Cortland 2003).  

 Another interesting fact comes from the use of information sources.  People 

who rely on the Internet are more supportive of all three technologies than those 

who do not utilize these sources.  The Internet has become quite popular for many 

reasons, including information-seeking behaviors, and it is fairly easy to navigate the 

Web to learn more about a subject.  However, information on the Internet can be a 

little extreme (for example, see the website ClonAid.com).  While it is impossible to 

know what people search for or view on the Internet with this research, in most 

cases, support increases for those who utilize the Internet compared to those who 

don’t (exceptions include cloning animal cells and cloning for extinction).   

What is interesting is that the use of medical sources is not significant except 

for therapy for health (the use of medical sources is indicative of support) and 

cloning animal cells, where the use of these sources indicates non-support.  It may 

be that people can get the information they need from other sources that are readily 

available at any time.  People who use these sources are not dependent on a time 

frame as they would be if they had to make an appointment with a doctor, and in the 

case of the Internet, can research just about any question they may have at their 

leisure.  Browsing the Internet is also quite a bit less expensive than visiting a 
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doctor.  However, we are uncertain where exactly people go on the Internet to obtain 

more information.  Some support could be for the more novel aspects of the 

technologies and there are plenty of sites devoted to just those aspects.  People 

may not make the connection between research that must include work on animal 

and human cells to arrive at outcomes such as genetic enhancement for health, or 

they may look for information that validates their existing beliefs.   

 

Social Influences 

 Social influences were significant in these models.  In a few cases, their 

addition increased support (e.g., education levels and genetic testing), but for most 

cases, their addition decreased support.  For all models, access to medical records 

and the social importance of genetics were highly significant as were the increases 

in the adjusted R² between Models 1 and 2. 

 Knowledge and awareness was significant for the overall cloning model, for 

cloning cells and to prevent extinction, but in no other case.  Higher knowledge and 

awareness levels predicted more support in each model.  This may be due to the 

timing of the survey as stem cell research was a news item at the time.  In addition, 

the Human Genome Project (HGP) had completed sequencing most of the 

chromosomes of the human genome and produced a working draft (see, for 

example International Human Genome Sequencing Consortium 2004).  News 

stories on the progress of the HGP and the potential benefits available upon its 

completion proliferated, particularly stories about drug therapies tailored to 

individuals.  It is likely many people read or heard about these stories and searched 
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for more information as awareness levels increased.   

 Access to medical information was significant in every model, as 

hypothesized.  In each case, respondents who would allow more people access to 

their medical data are more supportive of all the technologies than those who would 

restrict access.  People who would allow more access to their medical information 

may not be aware of potential discrimination that can occur as a result.  They may 

also believe there are safeguards already in place to protect their information and 

are more willing to allow access to others.   

 Regulation of the industry was not significant for genetic testing, but was 

influential in the therapy and cloning models (except for extinction and cloning 

humans).  Less regulation was an indicator of more support.  People may think the 

industry is already regulated as previous research indicates (for example, Genetics 

and Public Policy Center 2002; Nelkin and Lindee 1995), and believe more 

regulation is unnecessary, or that more regulation will stifle the progress of the 

science.  Again, at the time of the survey, many reports focused on the benefits of 

the science, not the detriments (Mountcastle-Shaw et al. 2003; Nisbet and 

Lewenstein 2002; Priest 2000; Priest and van Eyck 2003; van Eyck and Williment 

2003).         

 Not surprisingly, the more importance people place on genetics, the more 

they support the technology.  While knowledge/awareness levels, access, and 

regulation had little influence on respondents’ characteristics (or respondents’ 

characteristics did little to impact social influences), importance had some influence.  

For example, the addition of the importance variable in the gene therapy model 
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dropped the odds for support from blacks for intelligence enhancement, 

attractiveness and athleticism (while remaining significant); and negated significance 

for those with postgraduate education.  However, the odds of support from Internet 

users increased and became significant as importance increased (except for 

athleticism in which support was negative).  

We would expect knowledge of genetics to be important in health, family 

planning and even food purchases to some extent.  That a clear majority of people 

place importance on genetics in business affairs and governmental policies is 

unexplainable with the available data.  However, the more value people place on an 

innovation, the more likely they are to adopt it and to adopt it quickly, whether value 

is consigned due to personal reasons or social pressure (Dearing et al. 1994).  

Consider computer adoption.  The computer is a highly complex piece of machinery, 

but it is highly valued.  People do not have to understand the workings to be able to 

use it and to value it.  When high value is placed on an innovation, utility and 

compatibility elements become more important than the complexity of the innovation 

– the benefits outweigh the costs, and diffusion moves swiftly. 

 

Summary.    The personal characteristics of the respondents in this research 

contributed little to the overall explanations of the technologies.  In fact, 

characteristics accounted for less than two percent of the explanation for genetic 

testing, less than 10% for therapy and only 12% for cloning.  The addition of the 

social influence variables significantly increased understanding of the dependent 

variables.  For example, social influence variables added over 11% to the genetic 
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testing and gene therapy models and nearly nine percent to the cloning model and 

all increases are significant.   

Social influences impact peoples’ decisions to support and adopt new 

technologies.  We do not live individually; our decisions are not made solely on our 

personal characteristics.  The social world impacts our thoughts, opinions and our 

decision-making processes.  Research that focuses solely on personal 

characteristics misses these outside influences that directly impact decision-making.  

Had these variables not been included, little would have been learned or explained, 

and significance (or non-significance) assigned where it does not belong.  Social 

influences may be even more important when innovations (like genetic technologies) 

are difficult to understand, have moral and ethical ramifications, or consequences 

(positive or negative) for the individual.   

People take their cues from the world they live in.  If an innovation has the 

potential to impact lives negatively, diffusion moves slowly.  For example, genetic 

testing results can have deleterious effects on peoples’ lives in terms of insurance 

coverage and employment, but if access to these results is restricted or available 

only by permission, risk is reduced and support heightened.  Likewise, if people in 

general value an innovation, there may be normative pressure on individuals to also 

value the innovation, particularly when potential benefits are presented. 

 

LIMITATIONS 
  
 
 There are some limitations to this research.  The two most serious limitations 

concern age data and religion/religiosity data.  Age data was taken in the survey, but 
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failed to appear in the dataset.  The author made numerous attempts to secure 

these data, but personnel changes at Harris precluded this from happening.  The 

other limitation is more serious.  No questions were asked of respondents 

concerning their personal religion or religious beliefs.  Some of this information may 

be captured in political philosophy, but future research should contain this 

information. 

 One other limitation with the data concerns income.  I have not included 

income as there was more missing data than I was comfortable with (106 missing 

cases, more than 10% of the sample).  However, there were no differences between 

people who elected to answer the income question and those who did not.  Finally, 

race is skewed towards identifying as white and in addition, respondents in this 

sample are more highly educated than the general public. 

 
CONCLUSIONS 

 This research, informed by diffusion of innovations theory, focused on the 

characteristics of people who support and would be likely to adopt certain genetic 

technologies.  More importantly, I included social influences that impact decisions 

concerning support and adoption.   

The only respondent characteristic that was significant across all technologies 

was use of the Internet as an information source.  Respondents who used the 

Internet were more likely to support all the technologies than those who didn’t use 

the Internet.  Other characteristics were significant for different technologies.  For 

example, men were more likely than women to support gene therapy, cloning and 

genetic testing with no available treatment.  Race was not important for genetic 
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practices aimed at health, but was for enhancements and certain forms of cloning.   

Social influences added to our knowledge of these genetic technologies and 

cannot be ignored.  Of the four social influences I included, granting more access to 

one’s medical data and placing more importance on genetic research were indicative 

of support for the technologies and were significant in every case.  Knowledge and 

awareness only mattered for cloning and regulatory levels mattered for gene therapy 

and cloning (with the exception of extinction). 

In support of Nelkin and Lindee (1995), the findings from this research 

indicate that the “gene” is held in high esteem, perhaps even reaching iconic stature.  

It is certainly a significant finding that most people, including highly educated, 

knowledgeable and aware people, place considerable importance on genetics and 

genetic research and extend that importance to areas of life not normally associated 

with it.  Why people place this kind of significant importance on genetics cannot be 

analyzed with this research, but should be included in future studies because when 

value is assigned to an innovation, opinions can change quickly, especially if fears 

(e.g., of discrimination) can be put to rest. 

There were limitations to this study, such as the exclusion of age data, 

income data and most importantly, data concerning religious beliefs.  The inclusion 

of these variables may have changed outcomes and should be included in future 

research.  A problem that should be addressed in future research concerns the race 

data.  Specifically, questions should be designed to discover why blacks are less 

likely than whites to support health aspects of the technologies (e.g., genetic testing, 

therapy for health, cloning cells) but more likely to support enhancement aspects 
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(e.g., therapeutic enhancement of intelligence, attractiveness and athleticism).  

Questions should address trust in social institutions and discrimination (both 

perceived and real) and the benefits they attach to enhancements. 

There are obvious differences in knowledge and awareness of genetics, 

particularly gender and race differences.  Both social researchers and the medical 

community may be effective in disseminating information to the sub-groups that 

need it.  In particular, it would be helpful to know why women are not as supportive 

of some of the technologies as men are, especially since women undergo more 

genetic testing than men (e.g., prenatal genetic testing).  Questions should cover 

how women feel about their roles as wives, mothers and caretakers, the trust they 

have in social institutions (particularly the institution of medicine) and why there is a 

lowered level of awareness compared to men.  We also need to identify cultural 

barriers (e.g., cultural myths, language barriers) that limit awareness of genetics 

research and access to it.   

Where people go for information, what they look for and why should also be 

included, especially since the Internet is such a popular form of information.  

Insurance coverage or the lack of coverage could affect whether people adopt some 

of these technologies and a question should be included addressing this. 

It appears that genetic testing has diffused to the general population, but 

gene therapy and cloning are at the beginning of the diffusion process.  Certainly, 

some aspects of both have diffused (i.e., cloning animal cells for research) or are in 

the process of diffusing (i.e., gene therapy for health).  However, these technologies 

are complex and some are quite controversial and this restricts the rate of diffusion.  
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For most people, although they place great value on genetics, the detriments 

outweigh the benefits at this time (Genetics and Public Policy Center 2002; Hamstra 

2000; Hayes and Tariq 2000).   

This research supports Rogers’ contention that social influences are 

important and need to be included in diffusion research.  For complex technologies 

with uncertain outcomes, social influences may be more important than potential 

adopters’ characteristics.  For example, more restrictions on access to medical data 

may increase support once people know their private information is protected and 

they will not be discriminated against. 

Finally, this is attitude research.  What people say they might or will do may 

be very different from what they would actually do given the opportunity.  However, if 

we can ask more pertinent questions in the future, we may have a better idea of how 

people will actually behave. 
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Table 1.  Sample Characteristics and Responses to Social 
Influence Questions by percentage (n=922)   
       
       
Gender     
Male 47.2      
Female 52.8      
       
Race       
White 82.0      
Black 10.5      
Other 7.5      
       
Education     
HS or less 31.7      
Some college 29.6      
College grad 23.9      
Postgrad 14.9      
       
Political Ideology       
Conservative 40.2      
Moderate 38.5      
Liberal 21.3      
       
Information Sources       
MD/Hospital 29.4      
Newspapers/Magazines 59.8      
Television/radio 46.7      
Internet 50.5      
Family/Friends 22.9      
       
Access to Records (percentage answering No)    
You as patient 6.5      
Medical researchers 47.7      
Law enforcement 75.1      
Insurance carriers 88.7      
Anyone else 89.2      
Government agencies 90.8      
Employers 95.3      
       
Importance of Genomics Research     

 Very  Somewhat 
Not 
very 

Not at 
all   

Healthcare 64.5 28.0      4.4     3.0   
Family planning 52.2 32.1      7.6 8.1   
Gov't policies 38.8 34.6 13.6   13.0   
Food purchases 35.4 40.8 16.7     7.2   
Business/financial 20.2 37.1 25.3   17.5   



Table 2.   Adoption of Genetic Technologies by Respondent Characteristics and Information Source (n=922)   
               
         Genetic Testing¹                    Gene Therapy¹                  Cloning   
 No cure Develop Cure  Health Intel Attract Athletic  Ancell Humcell Extinct Pet Person            

Gender               
Men 62.5 85.1 89.0  81.4 38.4* 24.4* 25.7*  67.8* 59.1* 58.9* 19.1*   8.7* 
Women 57.3 84.4 90.9  77.7 22.2 11.1 10.5  52.6 45.2 40.0   6.4   2.9 
               
Race               
White 58.9 85.0 90.4  77.9 26.6* 15.2* 14.6*  61.0* 52.6* 50.4* 12.0   4.6* 
Black 61.9 81.5 88.7  83.5 45.4 29.9 29.9  45.4 39.2 33.0 15.5 10.3 
Other 63.6 85.5 87.0  85.5 43.5 23.2 34.8  66.7 59.4 55.1 12.6 10.1 
               
Education               
HS or less 57.6* 81.2 85.9**  79.5 38.7*** 23.6*** 23.6**  49.0*** 47.3** 44.2 15.8   7.5 
Some coll 59.9 84.8 91.4  78.4 25.6 12.1 12.5  58.2 54.6 49.8 12.1   5.5 
Coll grad 62.1 85.9 91.3  79.1 23.2 16.4 16.8  65.0 48.6 50.9   9.1   3.2 
Postgrad 56.9 84.5 93.4  79.6 29.9 16.1 16.8  77.4 60.6 54.0 10.9   5.6 
               
Political               
Conservative 59.6 81.7* 86.8*  73.9*** 26.1** 15.6* 17.0  53.4* 41.8* 41.8* 12.4   5.1 
Moderate 60.0 87.3 92.7  80.3 28.5 16.3 16.1  59.7 55.2 49.3 10.1   5.4 
Liberal 59.7 85.7 91.3  86.7 39.3 22.4 21.9  71.9 64.3 61.7 16.3   7.1 
               
Info Source²               
Medical 91.9 85.6 62.0   83.8* 32.5 19.2 18.5   55.7* 48.3*  49.8 10.0*   4.8 
News/mags 92.1* 86.2 61.3   80.9* 30.1 18.1 17.8   64.6* 54.4*  51.7* 12.5   5.6 
TV/radio 91.2 86.6 63.8   83.1* 33.9* 21.3* 20.6*   63.1* 51.7  52.2* 14.4*   6.0 
Internet 92.7* 86.0 63.1   81.5* 31.1 18.5 18.0   67.6* 59.4*  54.5* 14.6*   7.7* 
Fam/friends 92.0 86.2 61.2   79.6 29.4 17.5 18.0   62.1 50.2  53.1* 10.0   5.2 
               
¹ Includes respondents who answered "somewhat" or "very interested/important."        
² Percentage answering "yes."             
* <.05 level; **<.01; ***<.001 (one-tailed test).            
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Table 3.  Social Influences by Respondent Characteristics and Information Sources (n=922)  
               
               
          Access²     Regulation³        Importanceº  
Gender 0-1 2-4   5-7  3 2 1 0  Health Family Food Bus/fin Gov't            

Men               
Women 36.8 56.4   6.9  57.7 32.6 4.4 5.3*** 91.7** 80.5*** 74.9 57.3 74.1 
 37.6 58.6   3.9  68.4 26.7 3.9 1.0  93.2 87.6 77.2 57.3 72.9 
Race             
White             
Black 37.2 58.6   4.2***  61.9 31.1 4.2 2.8  92.0** 82.5** 74.3*** 54.9*** 72.6 
Other 38.1 51.5 10.3  69.1 23.7 4.1 3.1  97.0 86.8 87.6 74.2 79.4 
 36.2 53.5 10.1  71.0 20.3 8.7 0.0  92.7 91.3 79.7 59.4 73.9 
Education             
HS or less             
Some coll 30.9 60.7   8.5  62.3 30.5 5.1 2.1  92.5 85.0 81.5 64.0 74.6 
Coll grad 38.1 58.2   3.7  68.1 24.9 3.7 3.3  92.3 83.1 70.3 53.9 67.7 
Postgrad 39.5 55.1   5.4  63.6 29.5 4.5 2.3  91.9 86.0 77.3 54.1 76.4 
 45.3 53.2   1.5  55.5 36.5 5.1 2.9  94.1 82.5 74.4 54.8 77.4 
Political             
Conservative             
Moderate 35.9 57.9   6.2  65.0 27.0 4.6 3.5  90.3 79.2** 74.7 55.3*** 68.2**
Liberal 38.1 56.9   5.1  63.7 30.7 4.2 1.4  95.5 88.5 78.6 60.0 78.0 
 38.3 57.6   4.0  59.7 32.1 5.1 3.1  91.3 86.3 74.5 56.1 75.0 
Info Source             
Medical             
News/mags 34.4 60.1   5.5**  63.1 31.0 3.3 2.6  93.3** 86.4 78.3 57.2 72.7 
TV/radio 36.6 58.8   4.6  63.5 30.7 3.8 2.0  92.4* 94.9* 75.0 55.1 73.2 
Internet 33.9 59.6   6.5  63.3 31.6 3.5 1.6*  93.8 84.9 77.5* 58.0 73.4 
Fam/friends 39.9 55.4   4.7**  63.5 29.2 4.7 2.6  91.5 83.5** 73.6*** 55.4 74.5 
 37.5 56.4   6.1  64.5 28.0 4.7 2.8  93.4 85.8 80.1 56.4 73.5 
² Number of entities respondents would allow access to.        
³ 3=great deal, 2=somewhat, 1=not very much, 0=not at all       
º Percentage of those answering "somewhat" to "very important"       
*<.05, **<.01, ***<.001 (one-tailed test)           
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Table 4. Adoption of Genetic Testing by Respondent Characteristics and Social Influences    
              (Standardized Coefficients n=922).                   
              
  Genetic Testing  Treatment Available Treatment Pending Treatment Unavailable    

  Model 1 Model 2  Model 1 Model 2  Model 1 Model 2  
Model 

1 
Model 

2  
              
Male   .027  .025  -.031 -.031   .002  .005   .062*  .055*  
Race¹              
  Black  -.008 -.049  -.049 -.079**  -.034 -.074***   .024 -.003  
  Other   .012  .000  -.031 -.039   .017  .004   .033  .025  
              
Education²              
  Some college   .078*  .113***   .089**  .111**   .069*  .101**   .048  .075*  
  College grad   .079*  .097**   .085*  .094**   .069*  .088**   .053  .066*  
  Postgrad   .084*  .106**   .105**  .113**   .084*  .107**   .029  .047  
              
Politics³              
  Conservative  -.049 -.026  -.079* -.060*  -.036 -.014  -.020 -.001  
  Liberal   .007  .014  -.001  .004   .023  .033  -.013 -.008  
              
Info Sources              
  Medical   .006 -.009  -.013 -.022   .001 -.012   .024  .012  
  News/mags   .029  .052   .062*  .077*   .001  .023   .018  .037  
  TV/radio   .075*  .048   .052  .033   .046  .021   .072*  .049  
  Internet   .075*  .092**   .069*  .078**   .040  .058*   .080**  .093**  
  Family/friends  -.002 -.008  -.003 -.007   .018  .013  -.015 -.021  
              
Knowledge/Aware    .040    .044    .027    .039  
Access    .200***    .129***    .173***    .187***  
Regulation   -.029   -.011   -.018   -.043  
Importance    .258***    .194***    .250***    .193***  
              
Constant  5.697*** 5.551***  2.303***   1.499***  2.126*** 1.020***  1.308*** .230  
Adj R²  .016 .130  .025 .081  .004 .102  .009 .087  
              
  *<.05; **< .01; ***<.001 (one-tailed tests).           
¹ White is the reference category. ² HS or less is the reference category.  ³ Moderate is the reference category.   
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Table 5. Adoption of Gene Therapy by Respondent Characteristics and Social Influences (n=922)  
                      
        Gene Therapy                                   Health                                   Intelligence   

  Model 1 Model 2  Model 1 Model 2  Model 1 Model 2 
          
Male   .206***  .196***  1.415* (1.013, 1.976) 1.378*  (.970, 1.958)  2.383*** (1.751, 3.243) 2.530*** (1.818, 3.520) 
Race¹          
  Black   .121***  .080**  1.284   (.719, 2.292) 1.104    (.600, 2.030)  2.263*** (1.426, 3.592) 1.789**  (1.079, 2.966) 
  Other   .103***  .093***  1.487   (.733, 3.015) 1.484    (.717, 3.071)  2.145**  (1.262, 3.647) 2.141**  (1.214, 3.778) 
          
Education²          
  Some coll  -.133*** -.089**    .917   (.604, 1.392) 1.031    (.665, 1.599)    .527*** (.360, .770)   .619**  (.413, .928) 
  College grad  -.119*** -.086**    .893   (.569, 1.403)   .950    (.586, 1.539)    .421*** (.277, .641)   .473*** (.413, .928) 
  Postgrad  -.087** -.042    .865   (.511, 1.464)   .963    (.540, 1.717)    .574**  (.359, .918)   .743     (.436, 1.266) 
          
Politics³          
  Conservative  -.042 -.026    .712*  (.496, 1.023)   .755    (.519, 1.100)    .826     (.583, 1.171)   .842     (.582, 1.219) 
  Liberal   .083**  .089**  1.611*  (.980, 2.649) 1.682*   (1.007, 2.810)  1.571**  (1.063, 2.323) 1.710**  (1.129, 2.590) 
          
Info Sources          
  Medical   .057*  .038  1.520*  (1.018, 2.270) 1.466*   (.967, 2.222)  1.273     (.900, 1.800) 1.182     (.819, 1.706) 
  News/mags   .010  .040  1.166   (.820, 1.659) 1.309    (.903, 1.899)    .995     (.714, 1.386) 1.123     (.787, 1.601) 
  TV/radio   .084**  .061*  1.475*  (1.028, 2.117) 1.359    (.933, 1.978)  1.315*    (.947, 1.825) 1.263     (.893, 1.785) 
  Internet   .054*  .079**  1.331*  (.951, 1.861) 1.447*   (1.015, 2.063)  1.236     (.908, 1.681) 1.443*    (1.036, 2.009) 
  Family/friends  -.036 -.044    .754   (.494, 1.152)   .698*   (.450, 1.083)    .843     (.574, 1.238)   .818     (.547, 1.224) 
          
Knowledge/Aware  -.026   1.006     (.891, 1.135)     .972     (.870, 1.086) 
Access    .207***   1.416*** (1.202, 1.667)   1.429*** (1.261, 1.621) 
Regulation   -.106***     .683**  (.521, .896)     .745**  (.599, .927) 
Importance    .213***   1.129*** (1.069, 1.192)   1.191*** (1.122, 1.264) 
          
Constant  9.952*** 1.098***       
Adj R²  .096 .209       
Log R²     .039 .110  .085 .188 
          
Note: Standardized coefficients for Gene Therapy Model; for component models, odds ratios and (confidence intervals), CI=95%.   
Log R² is Model Chi-square divided by the -2 log likelihood.     
*<.05; **< .01; ***<.001 (one-tailed tests).       
¹ White is the reference category. ² High school or less is the reference category.  ³ Moderate is the reference category.  
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Table 5. (continued) 
      
                                Attractiveness                                  Athleticism  

 Model 1 Model 2  Model 1 Model 2 
      
Male 2.749*** (1.884, 4.012) 2.794*** (1.880, 4.154)  3.142*** (2.143, 4.607) 3.324*** (2.221, 4.975) 
Race¹      
  Black 2.306*** (1.381, 3.850) 1.800*    (1.033, 3.138)  2.524*** (1.509, 4.222) 1.881*    (1.074, 3.293) 
  Other 1.604     (.861, 2.968) 1.513     (.781, 2.933)  3.291*** (1.862, 5.817) 3.282***  (1.783, 6.042) 
      
Education²      
  Some coll   .440***  (.274, .705)   .526**   (.320, .865)    .462***  (.288, .741)   .570*     (.346, .939) 
  College grad   .591*     (.367, .951)   .694      (.414, 1.161)    .615*     (.381, .991)   .759      (.451, 1.277) 
  Postgrad   .551*     (.313, .970)   .707      (.371, 1.348)    .572*     (.324, 1.010)   .822      (.430, 1.569) 
      
Politics³      
  Conservative   .859      (.564, 1.307)   .890      (.573, 1.381)  1.000      (.656, 1.523) 1.041     (.669, 1.621) 
  Liberal 1.370      (.861, 2.181) 1.416      (.869, 2.308)  1.377      (.859, 2.207) 1.458     (.885, 2.400) 
      
Info Sources      
  Medical 1.239      (.819, 1.872) 1.126      (.731, 1.734)  1.182      (.778, 1.798) 1.068     (.688, 1.658) 
  News/mags 1.049      (.703, 1.566) 1.210      (.793, 1.847)    .946      (.636, 1.407) 1.100     (.722, 1.676) 
  TV/radio 1.511*    (1.019, 2.242) 1.488*     (.986, 2.245)  1.312      (.885, 1.944) 1.259     (.833, 1.901) 
  Internet 1.262     (.873, 1.825) 1.478*     (.999, 2.187)  1.094      (.757, 1.581)  1.303*   (.881, 1.929) 
  Family/friends   .849     (.537, 1.340)   .825      (.514, 1.324)    .953      (.603, 1.507)   .929     (.576, 1.498) 
      
Knowledge/Aware   .973      (.854, 1.109)     .946     (.830, 1.079) 
Access  1.331***  (1.160, 1.527)  1.389*** (1.209, 1.595) 
Regulation    .679***  (.530, .868)     .767*    (.597, .987) 
Importance  1.195***  (1.110, 1.286)  1.204*** (1.119, 1.297) 
      
Adj R²      
Log R² .088 .178  .106 .206 
      
Note: Standardized coefficients for Gene Therapy Model; for component models, odds ratios and (confidence intervals), CI=95%.  
Log R² is Model Chi-square divided by the -2 log likelihood.    
*<.05; **< .01; ***<.001 (one-tailed tests).     
¹ White is the reference category. ² High school or less is the reference category.  ³ Moderate is the reference category. 
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Table 6. Adoption of Cloning by Respondent Characteristics and Social Influences (n=922)    
          
             Cloning                             Animal Cells                             Human Cells   

  Model 1 Model 2  Model 1 Model 2  Model 1 Model 2 
          
Male   .233***  .205***  1.972*** (1.475, 2.636) 1.833*** (1.354, 2.481)  1.902*** (1.436, 2.518) 1.745*** (1.301, 2.340) 
Race¹          
  Black  -.086** -.088**    .481*** (.304, .762)   .483*** (.298, .784)    .534**   (.337, .846)   .513**   (.315, .837) 
  Other   .011  .012    .992     (.569, 1.727) 1.008     (.570, 1.783)  1.079      (.639, 1.821) 1.111      (.647, 1.907) 
          
Education²          
  Some college   .031  .040  1.358*    (.956, 1.931) 1.387*    (.957, 2.008)  1.231      (.867, 1.746) 1.301     (.900, 1.881) 
  College grad  -.004 -.022  1.682**   (1.146, 2.468) 1.502*    (.997, 2.263)    .854      (.587, 1.243)   .779     (.520, 1.167) 
  Postgrad   .050  .023  2.875***  (1.767, 4.678) 2.405*** (1.415, 4.087)  1.241      (.799, 1.928) 1.089     (.667, 1.779) 
            
Politics³          
  Conservative  -.101** -.085***    .758*     (.551, 1.041)   .796     (.571, 1.108)    .537***  (.393, .734)   .543*** (.392, .753) 
  Liberal   .108***  .101***  1.720**    (1.150, 2.573) 1.687**   (1.114, 2.556)  1.452**   (.997, 2.116) 1.426*    (.966, 2.106) 
          
Info Sources          
  Medical  -.038 -.050    .752*     (.540, 1.047)   .707*    (.501, .996)    .835     (.606, 1.150)   .777     (.558, 1.083) 
  News/mags   .075**  .079**  1.542**    (1.133, 2.099) 1.566**   (1.135, 2.162)  1.376*    (1.017, 1.861) 1.433**  (1.044, 1.967) 
  TV/radio   .052  .037  1.298*     (.951, 1.771) 1.247      (.903, 1.721)  1.053     (.779, 1.422)   .999     (.731, 1.365) 
  Internet   .156***  .149***  1.764***   (1.321, 2.355) 1.715***  (1.267, 2.323)  1.803*** (1.362, 2.388) 1.843*** (1.371, 2.478) 
  Family/friends  -.014 -.017  1.009       (.698, 1.458)   .997      (.684, 1.455)    .842     (.592, 1.197)   .821     (.571, 1.180) 
          
Know/Aware    .147***   1.261***  (1.135, 1.401)   1.182***  (1.068, 1.308) 
Access    .214***   1.371***  (1.210, 1.553)   1.364***  (1.210, 1.537) 
Regulation   -.103***     .774**   (.622, .964)     .657***  (.531, .812) 
Importance    .124***   1.064**   (1.012, 1.118)   1.072**   (1.020, 1.125) 
          
Log R²     .102 .163  .076 .140 
          
Note: Standardized coefficients for the cloning model. For all other models, odds ratios and (confidence intervals, 95% CI). Log R²=Model x²/-2LL. 
  *<.05; **< .01; ***<.001 (one-tailed tests).       
¹ White is the reference category. ² HS or less is the reference category ³Moderate is the baseline category.    
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Table 6. Standardized Coefficients and Odds Ratios from Logistic Regression of Individual Characteristics and   
            System Influences on Cloning Component Variables (n=922).     
         
                                Extinction                             Favorite Pet                       Favorite Human   

 Model 1 Model 2  Model 1 Model 2  Model 1 Model 2 
         
Male 2.384*** (1.79, 3.15) 2.280*** (1.70, 3.04)  3.308*** (2.11, 5.18) 3.199*** (2.02, 5.07)  3.076*** (1.60, 5.89) 3.114*** (1.59, 6.09) 
Race¹         
  Black   .407*** (.253, .654)   .396*** (.241, .651)  1.334 (.709, 2.511) 1.161 (.592, 2.276)  2.554** (1.17, 5.58) 1.713 (.727, 4.036) 
  Other   .998 (.594, 1.678) 1.009 (.593, 1.717)    .898 (.403, 2.002)   .830 (.361, 1.909)  2.279* (.938, 5.54) 1.977 (.765, 5.114) 
         
Education²         
  Some college 1.230 (.866, 1.746) 1.254 (.871, 1.806)    .705 (.426, 1.166)   .759 (.448, 1.287)    .665 (.328, 1.349)   .851 (.400, 1.809) 
  College grad 1.192 (.819, 1.736)  1.096 (.735, 1.632)    .478** (.266, .859)   .466** (.251, .864)    .313** (.127, .774)   .328** (.124, .872) 
  Postgrad 1.146 (.739, 1.777)   .995 (.613, 1.613)    .565* (.293, 1.091)   .541* (.260, 1.128)  1.151 (.239, 1.408)   .710 (.254, 1.984) 
         
Politics³         
  Conservative   .671** (.491. .917)   .694** (.503, .957)  1.066 (.657, 1.727) 1.115 (.679, 1.831)    .872 (.441, 1.724)   .891 (.438, 1.814) 
  Liberal 1.763** (1.21, 2.56) 1.749** (1.19, 2.56)  1.601* (.934, 2.745) 1.629* (.939, 2.824)  1.151 (.545, 2.430) 1.167 (.535, 2.548) 
         
Info Sources         
  Medical 1.096 (.796, 1.510) 1.065 (.767, 1.487)    .780 (.471, 1.290)   .725 (.432, 1.217)    .788 (.385, 1.611)   .702 (.334, 1.475) 
  News/mags 1.192 (.882, 1.611) 1.192 (.873, 1.628)  1.058 (.674, 1.663) 1.113 (.698, 1.774)  1.093 (.574, 2.081) 1.252 (.640, 2.449) 
  TV/radio 1.197 ( .886, 1.616) 1.144 (.840, 1.556)  1.462* (.933, 2.292) 1.446 (.912, 2.291)  1.087 (.571, 2.070) 1.032 (.530, 2.006) 
  Internet 1.421** (1.07, 1.87) 1.390** (1.04, 1.85)  1.784** (1.16, 2.73) 1.877** (1.21, 2.29)  2.631*** (1.40, 4.95) 3.266*** (1.66, 6.39) 
  
Family/friends 1.141 (.803, 1.622) 1.147 (.802, 1.639)    .720 (.414, 1.252)   .711 (.406, 1.248)    .877 (.411, 1.872)   .873 (.399, 1.909) 
         
Know/Aware  1.179*** (1.06, 1.30)   1.116 (.965, 1.290)   1.080 (.875, 1.332) 
Access  1.305*** (1.16, 1.46)   1.316*** (1.13, 1.53)   1.455*** (1.18, 1.79) 
Regulation    .846 (.691, 1.035)     .756* (.578, .988)     .811 (.548, 1.200) 
Importance  1.057*** (1.01, 1.11)   1.121*** (1.04, 1.21)   1.287*** (1.12, 1.47) 
         
Log R² .076 .114  .090 .143  .106 .222 
         
Note: Standardized coefficients for the cloning model. For all other models, odds ratios and (confidence intervals, 95% CI). Log R²=Model x²/-2LL. 
*<.05; **< .01; ***<.001 (one-tailed tests). ¹ White is the reference category. ² HS or less is the reference category. ³ Moderate is the baseline category. 
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